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tion —  Alphabet  —  Simple 
Vowels  —  Consonants  — 
Different  Methods  of 
Spelling,  etc.  ...  4 

The  Article— The  Noun : 
Gender — Number — Case  .  4 1 
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I.KSSONS   IN  ASTRONOMY.— IX. 

THE   SOLAR    SYSTEM — COHPARATIVE    SIZES   AND    DISTANCES — 
THE   SUN — VULCAN. 

THE  student  will  by  this  timo  have  become  acquainted  with 
many  of  the  more  important  phenomena  of  the  heavens  :  wo 
will,  therefore,  proceed  now  to  notice  in  detail  the  principal 
l';i<-t-t  relating  to  those  of  tho  heavenly  bodies  which  are  our  nearest 
neighbours  in  space,  and 
which  belong  to  tho  same 
system,  or  family  group,  as 
does  the  earth. 

The  following  is  a  list 
of  the  principal  bodies  in 
thi-!  group  :  —  The  Sun, 
which  13  the  common  cen- 
tre round  which  they  all 
revolve ;  Vulcan,  Mercury, 
and  Venus,  which  are  dis- 
tinguished as  the  i. 
planets,  their  orbits  being 
included  within  that  of  tho 
earth  ;  tho  Earth  ;  and  the 
.superior  planets,  Mars,  the 

minor  planets,  or  asteroids,  r  *8 

Jupiter,    Saturn,    Uranus, 

and  Neptune.  Several  of  these  have  satellites,  or  secondary 
planets,  revolving  around  them ;  and  there  are  also  several 
comets  which  are  included  as  regular  members  of  our  system. 
These  will  be  enumerated  hereafter. 

As  we  inquire  more  particularly  into  the  movements  of  these 
bodies,  we  see  many  striking  points  of  similarity.  They  all 
move  round  tho  sun  in  tho  same  direction, 
.and  in  elliptical  paths  of  no  great  eccen- 
tricity. They  are  all  likewise  opaque 
bodies  like  the  earth,  shining  only  by  re- 
flected light ;  and  all  rotate  on  their  axes, 
so  as  to  produce  the  changes  of  day  and 
night.  Their  orbits,  too,  are  all  inclined 
"to  the  plane  of  the  ecliptic. 

Orreries  are  frequently  constructed,  in 
"which  the  different  planets  are  represented 
by  different-sized  balls  moving  at  various 
distances  round  a  central  one.     It 
is,   however,    quite  impossible  to 
make  these  on  a  scale  at  all  true 
to   nature.       Fig.    15    illustrates 
roughly  their    comparative   sizes. 
The  following,  however,  is  a  plan 
for  obtaining  a  tolerably  correct 
idea  of  their  comparative  distances 
and  magnitudes,  and  tho  relative 
dimensions  of  their  orbits : — 

Select  a  large  clear  space,  and 
place  at  one  side  a  ball  about  two  feet  in 
diameter  to  represent  the  sun ;  Vulcan  will 
then  be  represented  by  a  small  pin's  head  27 
feet  from  the  globe;  Mercury  by  a  mustard-seed  82  feet 
distant;  Venus  by  a  pea  at  a  distance  of  142  feet ;  the  Earth  by 
a  slightly  larger  pea  at  a  distance  of  215  feet ;  Mars  by  a  largo 
pin's  head  at  a  distance  of  327  feet;  the  minor  planets  by  grains 
of  sand  between  500  and  GOO  feet  distant.  An  orange,  about  -\ 
inches  in  diameter,  and  1,120  feet  distant,  will  then  represent 
Jupiter  ;  one  about  two  inches  in  diameter,  distant  two-fifths  of 
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i  a  mile,  will  stand  for  Saturn ;  a  full-sUed  cherry,  three-quarters 
of  a  mile  distant,  for  Uranus  ;  and  a  plum,  a  mile  and  a  quarter 
off,  for  Neptune.    On  this  scale  the  distance  of  the  nearest 
:  fixed  star  would  be  about  7,500  miles. 

As  the  sun  is  by  far   tho   largest  of  these  bodies,  we  will 

treat  of  it  first,  and  the  question  that  immediately  occurs  to  us 

\Vhat  is  the  distance  of  this  body  ?     The  accurate  solution 

,  of  this  question    is  one  of  the  moat  important  problems  in 

astronomy,  as  this  distance 
is  taken  as  a  measure  for 
H»l«rimning  the  distances 
and  magnitudes  of  most 
other  heavenly  bodies.  The 
principle  of  the  problem 
can  easily  be  understood, 
though,  of  course,  there 
are  many  difficulties  in  the 
carrying  of  it  out.  Sup- 
pose an  observer,  situated 
on  the  line  B  c  (Fig.  16), 
wishes  to  ascertain  the  dis- 
tance of  an  inaccessible 
object  A;  let  AC  be  the 
visual  ray  by  which  it  i4 
seen  at  c ;  at  right  angles 
to  this  lay  off  another  line, 
B  c,  and  from  B  measure  accurately  the  angle  c  B  A.  Wo 
know  then  the  distance  B  c,  and  the  measure  of  the  angles 
at  B  and  c ;  it  is  easy,  therefore,  to  calculate  the  angle  BAC 
and  the  length  of  AC.  As  will  at  once  be  seen,  the  longer  BC 
is,  the  larger  will  the  angle  B  A  c  be,  and  therefore  the  less  the 
risk  of  error  in  measuring  it.  When  this  angle  is  very  small,  an 
exceedingly  minute  error  produces  a  great 
difference  in  the  calculated  length  of  c  A. 

Now,  in  the  practical  application  of  this 
principle,  the  utmost  base-line  that  can 
be  obtained  is  the  earth's  diameter ;  and 
this  is  so  small  in  comparison  with  the 
distance  of  the  sun  that  the  angle  BAC 
becomes  too  minute  to  be  measured  di- 
rect ly  with  a  sufficient  degree    of    accu- 
racy.     We    are   enabled,  however,  in  an 
indirect  way,  to  measure  it,  and  thus  solve 
the  problem.     The  planet  Venua 
travels  round  the  sun  in  an  orbit 
within    that    of    the    earth,   and 
hence,  at  certain  intervals,  passes 
between  the  earth  and  the  sun, 
and   produces   what    is    called  a 
transit  of  the  planet.     On  these 
occasions   it   is   seen  as  a  black 
spot  on  the  bright  disc  of  the  sun. 
and    by   means    of    observations 
taken    at    that    moment   the  re- 
quired angle  may  be  measured. 

Fig.  17  will  render  the  mode  of  proceeding 
more  clear.  A  B  represents  a  base-line  on 
the  earth's  surface,  and  c  D  the  sun,  E  being  the  planet 
Venus  when  passing  between  the  two.  To  an  observer  at 
B  it  will  appear  to  travel  across  the  sun's  disc  along 
the  line  H  K,  while  to  one  situated  at  A  it  will  pass  along 
F  a.  Now  if  Venus  were  midway  between  the  earth  and  tha 
sun,  no  advantage  would  be  gained,  as  the  angle  M  B  L  would 
then  be  equal  at  A  L  B.  The  planet's  distance  from  the  sun  is 
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however,  about  two  and  a-half  times  as  great  as  its  distance 
from  the  earth,  and  hence  the  angle  to  be  measured  is  so  much 
greater. 

Now  by  accurately  observing  the  times  of  the  planet  first 
coming  into  contact  with  the  sun's  disc  at  H,  and  of  again 
emerging  from  it  at  K,  we  shall  know  exactly  the  length  of  H  K ; 
in  a  similar  way,  another  observer  can  ascertain  the  length  of 
the  chord  F  G,  and  thus  we  can  learn  the  exact  length  of  the 
line  M  L,  and  the  measure  of  the  angle  M  B  L. 

Of  course,  many  of  the  details  are  omitted  here,  but  the 
student  should  make  himself  master  of  the  principle  of  the 
calculation,  as  being  the  key  to  all  celestial  measurements.  So 
great  is  the  importance  attached  to  this  problem  that  at  the 
most  recent  transits  several  expeditions  have  been  sent  out  by 
Government  to  take  observations  at  different  stations. 

As  a  result  of  the  most  accurate  observations,  the  sun's 
horizontal  parallax — that  is,  the  angle  that  would  be  subtended 
i  to  an  observer  in  the  sun  by  the  semi-diameter  of  the  earth — 
is  found  to  be  about  8'82",  and  the  mean  distance  of  the  sun  is 
therefore  about  92,700,000  miles.  Until  quite  recently  the 
parallax  was  taken  at  8 "6",  and  the  sun's  distance  set  down  at 
95,000,000  miles,  but  subsequent  investigations  have  shown  an 
error  in  these  measurements.  The  numbers  given  above  must, 
however,  be  taken  as  approximations  only,  subject  to  future 
correction,  as  every  successive  transit  of  Venus  is  anxiously 
awaited,  and  the  most  careful  observations  are  made  in  various 
parts  of  the  world.  It  must  be  remembered  that  the  distance 
given  above  is  tho  mean,  the  difference  between  the  minimum 
and  the  maximum  being  about  3,000,000  miles. 

Having  ascertained  the  distance  of  the  sun,  and  knowing  its 
apparent  diameter  to  be  about  32',  it  becomes  a  simple  pro- 
blem to  ascertain  its  real  magnitude  ;  and  in  this  way  we  find 
that  its  diameter  is  about  853,000  miles,  or  more  than  108 
times  as  great  as  that  of  the  earth.  The  best  idea  we  can  give 
of  this  immense  size,  is  to  state  that  if  the  sun  were  hollow, 
and  the  earth  were  placed  in  its  centre,  there  would  be  room 
enough  for  the  moon  to  continue  to  revolve  round  it  without 
touching  the  sun's  surface,  even  if  the  moon's  distance  were 
increased  to  nearly  double  what  it  is  now.  The  sun's  volume 
is  so  great  that  it  would  require  1,300,000  globes  of  the  size  of 
the  earth  to  be  rolled  into  one  to  equal  it,  and  it  is  450  times  as 
large  as  all  the  planets  that  revolve  around  taken  together. 

Some  idea  can  be  formed  of  its  light  and  heat  when  we 
remember  the  enormous  distance  we  are  from  its  surface,  and 
the  degree  to  which,  notwithstanding  this,  we  feel  its  power. 
Its  light  is  computed  to  be  equal  to  that  of  5,500  standard 
candles,  placed  at  a  distance  of  a  foot  from  the  surface  to  be 
illuminated. 

We  naturally  want  to  know  something  more  of  the  physical 
properties  of  this  wonderful  and  stupendous  orb,  but  we  are  to 
a  great  extent  baffled  in  this  inquiry,  though  many  great  and 
important  discoveries  have  been  recently  effected  by  means  of 
spectrum  analysis.  In  this  way  it  has  been  ascertained  that  many 
of  the  metals  present  in  the  earth  are  also  present  in  the  sun. 

When  pieces  of  very  dark  glass  are  placed  in  front  of  the 
eye-piece  of  a  telescope,  so  as  to  screen  the  eye  from  the 
intense  glare  of  the  sun,  its  surface  may  be  carefully  examined, 
and  is  found  to  present  an  appearance  by  no  means  uniform. 
Many  dark  spots  (Fig.  18),  termed  maadce,  are  found  at  times 
to  exist  upon  its  surface.  The  centre  of  these  ia  usually  of  a 
very  dark  colour,  and  is  surrounded  by  a  ring  much  lighter  in 
appearance,  which  is  known  as  the  penumbra.  These  spots 
are  very  irregular  in  shape,  and  frequently  change  in  size  or 
disappear  altogether.  At  times,  however,  they  remain  per- 
manent sufficiently  long  to  be  traced  disappearing  at  one  edge 
of  the  disc,  and  after  an  Interval  appearing  again  at  the 
other.  We  thus  learn  that  the  sun,  like  the  other  members 
of  our  system,  is  in  constant  rotation  on  its  axis,  and  the 
period  of  this  rotation  is  found  to  be  25  days,  7  hours,  an'd 
48  minutes. 

These  spots  are  occasionally  so  large  as  to  be  distinctly 
observed  by  the  naked  eye.  Some  of  them  have  been  measured, 
and  their  breadth  found  to  be  more  than  100,000  miles.  Most 
of  them,  however,  are  only  visible  with  the  aid  of  the  tele- 
scope. Careful  records  have  been  kept  of  the  appearance  of 
these  spots,  and  it  is  found  that  during  some  years  there  is 
scarcely  a  day  elapses  without  some  being  visible.  They  then 
diminiBh  in  frequency  for  about  five  or  five  and  a-half  years, 


when  the  number  is  at  a  minimum  ;  the  surface  being  then  free 
from  them  on  more  than  half  the  days  of  observation.  They 
then  increase  again  in  number  for  the  next  five  and  a-half  years  ; 
and  thus  their  period  appears  to  be  about  eleven  years.  A  most 
remarkable  fact  has  been  noted  in  connection  with  this,  and 
that  is,  that  the  daily  variation  in  the  magnetic  needle  is  found 
to  have  a  precisely  similar  period,  and  to  increase  or  diminish 
with  the  increase  or  diminution  in  the  numbers  of  spots. 
Other  phenomena  seem  further  to  show  that  there  is  an  inti- 
mate relationship  between  the  movements  of  the  magnetic 
needle  and  the  sun.  Whether  or  not  future  observations  may 
reveal  to  us  more  of  the  nature  of  this  bond,  we  cannot  say, 
but  fresh  discoveries  on  the  subject  are  frequently  being 
made. 

These  spots  are  usually  accounted  for  by  supposing  the  sun 
to  be  a  dark  opaque  body  surrounded  by  two  Atmospheres,  the 
outer  one  highly  luminous,  and  the  inner  one  more  dense.  It  is 
supposed  then  that  some  powerful  internal  convulsion  breaks 
through  these  layers,  and  thus  reveals  the  dark  surface  of  the 
sun  beneath. 

In  addition  to  these  dark  spots,  others  of  unusual  brilliancy 
are  frequently  observed.  These  are  termed  faculce.  Telescopic 
investigations  show  that,  besides  these  markings,  the  whole 
surface  has  somewhat  of  a  mottled  appearance.  According  to 
Nasmyth,  it  presents  an  appearance  as  if  it  were  covered  over 
with  scattered  filaments  shaped  like  willow-leaves.  The  whole 
question  of  the  physical  constitution  of  the  sun  is,  however, 
engaging  the  attention  of  many  astronomers.  A  total  eclipse 
of  the  sun  presents  good  opportunities  for  the  observation  of 
many  points,  and  among  the  most  remarkable  features  in  con- 
nection with  these  phenomena  is  the  appearance  of  red  flames 
or  protuberances  surrounding  the  dark  body  of  the  moon  at 
the  moment  of  total  obscuration.  These  have  recently  been 
seen  at  other  times  also,  and  are  believed  to  be  connected  with 
the  solar  atmosphere.  The  symbol  0  is  frequently  employed 
in  almanacks  to  denote  the  sun. 

We  now  pass  on  to  notice  the  planets  which  revolve  in  cease- 
less courses  around  this  grand  central  luminary.  Till  recently, 
Mercury  was  supposed  to  be  the  nearest  planet  to  the  sun. 
About  ten  years  ago,  however,  the  celebrated  French  astronomer, 
Le  Verrier,  having  very  carefully  examined  the  movements  of 
this  planet,  found  in  it  a  slight  variation,  which  he  could 
only  account  for  by  supposing  that  the  mass  of  the  planet 
Venus  was  incorrectly  ascertained,  or  else  that  there  was  a 
planet  revolving  round  the  sun  in  an  orbit  within  that  of 
Mercury. 

These  statements  of  his  were  published  in  the  hope  that  somo 
further  light  might  be  thrown  on  the  matter.  It  must  be  re- 
membered, however,  that  Mercury  itself  can  only  be  seen  at 
occasional  intervals,  and  with  difficulty,  owing  to  its  proximity 
to  tho  sun ;  and  that  therefore  a  planet  much  nearer  to  the  sun 
would  never  be  far  enough  removed  from  that  body  to  be  clearly 
seen.  Almost  the  only  opportunity,  then,  of  observing  it  would 
be  when  it  was  in  transit. 

As  soon  as  Le  Verrier  had  made  his  statement,  a  French  phy- 
sician named  Lescarbault  stated  that  on  the  26th  of  March,  1859, 
he  had  seen  a  small  body  pass  across  the  sun,  but  had  not  liked 
to  announce  the  fact,  no  other  observer  having  called  attention, 
to  it.  Le  Verrier  at  once  saw  him,  and  carefully  inquired  into- 
the  matter.  At  first  he  thought  the  whole  affair  was  a  delusion ; 
but  after  questioning  the  physician,  and  inquiring  about  the 
apparatus  he  used,  he  became  convinced  that  he  had  indeed 
discovered  a  new  planet,  which  was  then  called  Vulcan.  From 
this  one  observation  no  very  decisive  details  could  be  drawn, 
so  as  to  calculate  its  orbit  accurately ;  its  distance  from  the 
sun  was,  however,  set  down  at  about  14,000,000  miles,  and  its 
time  of  revolution  in  its  orbit  at  a  little  under  twenty  days.  It 
was  conjectured  that  a  second  transit  might  be  observed  in 
March,  1860 ;  but  though  a  careful  watch  was  kept,  it  was  not 
seen,  nor  has  it  been  seen  again  up  to  the  present  time.  Many, 
on  this  account,  treat  the  whole  affair  as  a  mistake.  Instances 
have,  however,  been  previously  recorded  of  spots  resembling 
planets  being  seen  on  the  sun,  and  it  may  be  that  future  observa- 
tions will  show  that  the  planet  really  exists,  and  that  these  have 
been  transits.  We  cannot,  however,  give  a  definite  statement 
either  way,  so  we  merely  thus  briefly  state  the  fact  of  the  alleged 
discovery,  and  shall  commence  our  next  lesson  with  some  ac- 
count of  Mercury,  the  next  planet  in  order  of  distance. 
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LESSONS    IN    FRENCH.— LXIV. 

§  58.— NEGATIVE  FORM  or  THE  REFLECTIVE  VERB. 

N 1    1'AS  SE  DIVEKTIE,  NOT  TO  ENJOY  ONE'S  SELF. 

INFINITIVE  MOOD. 

PRESENT. 
Ne  pu  «e  divertir  yr  no  »o  diver-    Not  to  wyoy  ont's  self. 

tarpu, 

PAST. 

N*  pM  s'Mre  (or  no  «'6tr«  pu)     Not  to  haw  enjoyed  otu'i  ««V. 
diverti, 

PARTICIPLE  PRESENT. 

Ne  M  divcrtissant  pu,  Not  enjoying  one'«  self. 


Ne  s'tftaut  pat  dlrerti, 


Je  lie  me  divertis  pas, 
Tu  no  to  divertis  pas, 
H  no  ae  divertit  pas. 
On  no  se  divertit  pas, 
Nous  ne  nous  divcrtisaons  pas 
Vous  110  vous  divortissez  pas, 
Us  ne  so  divcrtissont  pas, 
etc.,  etc. 


COMPOUND. 

Not  having  enjoyed  ont't  Ml/. 

INDICATIVE  MOOD. 

PRESENT. 

I  do  not  enjoy  myself. 
thou  dust  not  enjoy  thyself. 
h«  does  not  enjoy  himselj'. 
one  does  not  enjoy  one's  self. 
we  do  not  enjoy  ourselves, 
you  do  not  enjoy  yourselves, 
they  do  not  enjoy  themselves, 
etc.,  etc. 


PAST    INDEFINITE. 


Jo  no  me  suis  pas  diverti,  m.  di- 

Tertie,  /. 

Tu  ne  t'es  pas  diverti  or  divertie, 
II  ne  s'est  pas  diverti, 
Ello  tie  s'est  pas  divortic, 
On  ne  s'est  pas  diverti, 
Nous  110  nous  sommes  pas  divcrtis 

or  diverties, 
Vous  ne  vous  t-tes  pas  divertis  or 

diverties, 

Ils  no  se  sont  pas  divertis,  in. 
Elles  ne  se  sont  pas  diverties,  /. 
etc.,  etc. 


I  have  not  enjoyed  myself. 

ihou  hast  not  enjoyed  thyself, 
he  has  not  enjoyed  himself, 
she  has  not  enjoyed  herself, 
one  has  not  enjoyed  one's  self. 
we  have  not  enjoyed  ourselve'. 

you  have  not  enjoyed  yourselves. 

they  have  not  enjmjed  themselves, 
they  have  not  enjoyed  themselves, 
etc.,  etc. 


IMPERATIVE  MOOD. 


Ne  te  divertis  pas, 
Qu'il  ne  se  divertisse  pas, 
Qu'on  ne  se  divertisse  pas, 
Ne  nous  divertissons  pas, 
Ne  vous  divertissez  pas, 
Qu'ils  ne  se  divertissent  pas, 
etc.,  etc. 


do  not  enjoy  thyself, 
let  him  not  enjoy  himself, 
let  one  not  enjoy  one's  self, 
let  us  not  enjoy  ourselves, 
do  not  enjoy  yourselves, 
let  them  not  enjoy  themselvcf. 
etc.,  etc. 


§  59. — INTERROGATIVE  FORM  OP  THE  EEFLECTIVE  VERB. 
INDICATIVE  MOOD. 


M'apercois-je  ?  or  est-ce* 

m'apervois  ? 
T"aper9ois-tu  ? 
S'aper?oit-il  ? 
S'apercoit-on  ? 
Nous  apercevous-nous  ? 
Vous  apercevez-vous  ? 
S'aper<,-oivent-ils  ? 

etc.,  etc. 


PRESENT. 

que  je    do  I  perceive  1 

dost  thou  perceive  ? 
does  he  perceive  T 
does  on«  perceive  7 
do  we  perceive  f 
do  you  perceive  f 
do  they  perceive  f 

etc.,  etc. 

PAST  INDEFINITE. 


Me  suis-je  apercu,  m.  apercue,  /.  1 

or    *  Est-ce    que    je    me    suis 

apercu  or  aper^ue  ? 
Tes-tu  aperyu  or  apercue  ? 
S'est-il  apercu  ? 
S'est-elle  apercue  ? 
S'est-on  apercu  ? 
Nous    sommes-uous    apercus     or 

aperc,  ues  ? 
Vous   dtes-vons  apercus  or  aper- 

cues? 

Se  sont-ils  apercus  ? 
Se  sont-elles  apercues  ? 
etc.,  etc. 


have  I  perceived  f 


hast  thou  perceived  f 
has  he  perceived  f 
has  she  perceived  f 
has  one  perceived  f 
have  ve  perceived  t 

have  you  perceived  t 

have  they  perceived  f 
have  they  perceived  ? 
etc.,  etc. 


See  §  95  (5),  and  Sect.  '21  (I). 


§  60.  —  THE  REFLECTIVE  VERB  COKJUOATED  NEGATIVELY 
AMD  IHTBBBOOATIVELT. 

IWDICATTVB  MOOD. 

PRESENT. 

E«t-e«  fjue  je  ne  me  reads  pM  ?          do  I  not  surrender  f 
N«  te  rends-tu  pu? 
Ne  M  rend-U  pM  ? 
Ne  M  rend-on  pu  ? 
Ne  nous  rendons-notu  pu  ? 
Ne  TOO*  rendex-vous  pu  ? 
Ne  se  rendent-ils  pu  ? 
etc.,  etc. 

PACT 

Ne    me    suis-je    pas    rendu,    m. 


doet  thou  not  surrender  f 
do*  he  not  svrrendtr  t 
doet  one  not  mrre*Aer  t 
do  ve  not  mrrender  t 
do  you  not  surrender  f 
do  they  not  swrrendtr  f 
etc.,  tU. 


rendn  or  rendue  ? 

Ne  t'es-tu  pas  rendu  or  rendue  ?  h<ut  thou  not  surrendered  T 

Ne  s'est-il  pu  rendu  ?  ho»  he  not  surrendered  f 

Ne  s'est-elle  pu  rendue?  hat  the  not  surrendered  f 

Ne  s'est-on  pu  rendn  ?  hat  one  not  turrendtnd  T 

Ne  aora  sommes-nons  pas  rendus  hare  tee  not  •urr*nd«r«d  / 

or  rendues  ? 

Ne  vous  etes-voas  pu  rendus  or  hat*  you  not  surrendered  f 

rendues  ? 

Ne  Be  sont-ils  pas  rendus?  m.  have  they  not  surrendered  f 

Ne  se  sont-elles  pas  rendues  ?  /.  have  th«y  not  *urr«nd«re4  / 
etc.,  etc.  tte.t  He. 

§  61.  —  PARADIGM  OF  IMPERSONAL  VERBS. 

Y  AVOIR,    THERE  .  .  .  BE,   THERE  ...  TO  BE. 

INFINITIVE  MOOD. 

PRESENT.  PAST. 

Y  avoir,  t)i«r#  ...  to  be.  |  Y  avoir  eu,    thew  ...  to  hat«  Ittn. 

PARTICIPLES. 

PRESENT.  COMPOUND. 

Y  avant,  there  being.  {  Y  ayaut  eu,  there  having  been. 

INDICATIVE  MOOD. 

PRESENT.  PAST    INDEFINITE. 

Dye,  there  is  ;  there  are.  |  II  y  a  eu,          there  has  bee*  ;  ttttre 

have  been. 

IMPERFECT.  PLUPERFECT. 

II  y  avnit,       there  was;  thtre  were.  |  II  y  avait  en,  there  had  lxtn. 

PAST   DEFINITE.  PAST  ANTERIOR. 

H  y  ent,        there  was;  there  were.  |  II  y  out  en,  there  hod  btoi. 

FUTURE.  FUTURE  ANTERIOR. 

H  y  aura,  there  will  be.  |  U  y  aura  eu,      th«r«  irill  liavt  bten. 

CONDITIONAL  MOOD. 
PRESENT.  PAST. 

II  y  aurait,  there  would  be.  '.  II  y  aurait  eu,         there  tcotild  have 

been. 

SUBJUNCTIVE  MOOD. 
PRESENT.  PAST. 

Qn'il  y  ait,  that  there  may  be.  |  Qu'il  y  ait  en,  that  f  hen  may 

have  been. 

IMPERFECT.  PLUPSRPKCT. 

Qu'il  y  cut,         that  there  might  be.  |  Qu'il  y  eut  eu,         that  thert  might 

have  been. 

PLEUVOIR,   TO  RAIN. 
INFINITIVE  MOOD. 


Pleuvoir, 


Flenvant, 


II  plent, 


to  rain.  |  Avoir  plu, 

PARTICIPLES. 


to  hare  ra.'ntd. 


IMl'KRKKlT. 


COMPOUND. 

raining.  |  Ayant  plu,  hating  rained. 

PAST. 
Plu,  rain«d. 

INDICATIVE  MOOD. 

PAST   INDEFINITE. 

it  rain*.  |  II  a  plu,  it  h«*  raiiud. 

PLUPERFECT. 


it  was  raining.  |  II  avait  plu, 


it  had  rain 


II  pleuvait, 

PAST   DEFINITE.  PAST  ANTERIOR. 

H  plut,  it  rain«d.  |  n  ent  pin,  it  had  rained. 


THE  POPULAR  EDUCATOR. 


FUTURE.  FUTURE  ANTERIOR. 

IT  pleuvra,  it  will  fain.  \  II  aura  plu,         it  u-ill  have  rained. 

CONDITIONAL  MOOD. 

PRESENT.  PAST. 

IT  pleuvrait,  it  would  rain.  \  II  aurait  plu,  it  would  have 

rained. 

SUBJUNCTIVE  MOOD. 
PRESENT.  PAST. 

Qu'il  pleuve,          that  it  may  rain.  \  Qu'il  ait  plu,  that  it  may  have 

rained. 

IMPERFECT.  PLUPERFECT. 

Qu'il  plut,  that  it  might  rain.  \  Qu'il  eut  plu,        that  it  might  have 

rained. 

§  62. — FORMATION  OP  THE  TENSES. 

(1.)  The  tenses  of  French  verbs  are  divided  into  simple  and 
compound  [see  §  46  (7)].  The  simple  tenses  are  those  which 
are  formed  by  means  of  endings  added  to  the  stem,  without  the 
help  of  any  auxiliary  verb.  The  compound  tenses  are  those 
which  are  composed  of  the  tenses  of  one  of  the  auxiliaries 
avoir  and  6tre  and  the  past  participle  of  the  leading  verb. 

(2.)  Among  the  simple  tenses,  five  are  called  primitive,  be- 
cause they  serve  to  form  the  others,  which  are  called  deriva- 
tives. 

(3.)  The  five  primitive  tenses  are:  1st,  the  present  of  the 
infinitive  ;  2nd,  the  present  participle  ;  3rd,  the  past  participle, 
4th,  the  present  of  the  indicative ;  and  5th,  the  past  definite  of 
the  indicative. 

(4.)  The  present  infinitive  forms  two  tenses,  viz.,  the  future 
of  the  indicative,  and  the  present  of  the  conditional,  as 
follows :  — 

1st.  The  future  by  adding  to  the  infinitive  the  endings  of  the 
present  indicative  of  avoir,  viz. :  ai,  as,  a,  ons,  ez,  ont ;  as, 
chanter,  je  chanter-ai,  etc. ;  finir,  je  finir-ai,  etc. ;  recevoir,  je 
recevr-ai,  etc. ;  vendre,  je  vendr-ai,  etc. 

NOTE. — Before  those  endings  are  added,  oi  must  be  sup- 
pressed from  the  infinitives  of  the  3rd  Conjugation,  and  e  from 
those  of  the  4th. 

2ndly.  The  present  of  the  conditional  by  adding  to  the  infi- 
nitive the  endings  of  the  imperfect  indicative  of  avoir,  viz. : 
ais,  ais,  ait,  ions,  iez,  aient ;  as,  chanter,  je  chanter-ais,  etc. ; 
finir,  je  finir-ais,  etc. ;  recevoir,  je  recevr-ais,  etc. ;  vendre,  je 
vendr-ais,  etc. 

NOTE.— Before  those  endings  are  added,  oi  must  be  sup- 
pressed from  the  infinitives  of  the  3rd  Conjugation,  and  e  from 
those  of  the  4th. 

(5.)  Three  tenses  are  formed  from  the  present  participle, 
viz. :  the  plural  of  the  present  indicative,  the  whole  of  the  im- 
perfect indicative,  and  the  present  subjunctive,  as  follows  :  — 

1st.  The  plural  of  the  present  indicative,  by  changing  ant 
into  ons,  ez,  ent ;  as,  chantant,  nous  chant-ons,  etc. ;  finissant, 
nous  finiss-ons,  etc. ;  recevant,  nous  recev-ons,  etc. ;  vendant, 
nous  vend-ons,  etc. 

NOTE.— In  verbs  of  the  3rd  Conjugation,  the  e,  which  in  the 
present  participle  precedes  v,  is  changed  into  oi  in  the  third 
person  plural  of  the  present  indicative :  recevant,  ils  re- 
§oivent. 

2ndly.  The  imperfect  indicative  by  changing  ant  into  ais, 
ais,  ait,  ions,  iez,  aient ;  as,  chantant,  je  chant-ais,  etc. ; 
finissant,  je  finiss-ais,  etc. ;  recevant,  je  recev-ais,  etc. ;  ven- 
dant, je  vend-ais,  etc. 

3rdly.  The  present  subjunctive,  by  changing  ant  into  e,  es, 
e,  ions,  iez,  ent ;  as,  chantant,  que  je  chant-e,  etc. ;  finissant, 
que  je  finiss-e,  etc.  ;  recevant,  que  je  re9oiv-e,  etc. ;  vendant, 
que  je  vend-e,  etc. 

NOTE.— In  verbs  of  the  3rd  Conjugation,  the  e,  which  in  the 
present  participle  precedes  v,  is  changed  into  oi  in  every  person 
of  the  present  subjunctive  in  which  v  is  followed  by  e,  es, 
ent ;  e.g.,  recevant,  que  je  receive,  que  tu  receives,  qu'il  re- 
90ive,  qu'ils  re9oivent ;  but  this  change  does  not  occur  in  the 
first  two  persons  plural,  in  which  v  does  not  precede  e  mute  : 
que  nous  recevions,  que  vous  receviez. 

(6.)  The  past  participle  forms  all  the  compound  tenses  by 
being  added  to  the  various  tenses  of  avoir  or  6tre  ;  as,  j'ai 
chante",  je  suis  alle",  il  avait  dine",  ils  e"taient  partis,  etc. 

(7.)  The  present  indicative  forms  the  imperative  by  leaving 
out  in  the  latter  the  pronouns  je,  notts,  and  vous ;  as,  je 


chante,  chante;  nous  finissons,  finissons;  vous  recevez,  re- 
cevez. 

NOTE. — The  French  imperative  has  no  third  person;  that 
which  is  given  in  this  work,  for  the  convenience  of  students, 
belongs  to  the  present  subjunctive. 

(8.)  From  the  past  definite  of  the  indicative  is  formed  the 
imperfect  subjunctive  by  adding  to  the  second  person  singular 
of  the  former  the  following  endings :  se,  ses,  sions,  siez,  sent ; 
as,  tu  chantas,  que  je  chantas-se,  etc. ;  tu  finis,  que  je  finis-se, 
etc. ;  tu  re9us,  que  je  re9us-se,  etc. ;  tu  vendis,  que  je  vendis-se, 
etc. 

As  to  the  third  person  singular  of  the  imperfect  subjunctive, 
it  is  also  formed  from  the  second  person  singular  of  the  past 
indicative,  but  by  changing  the  final  s  of  the  latter  into  t, 
and  putting  a  circumflex  accent  on  the  foregoing  vowel ;  as, 
tu  chantas,  qu'il  chantat ;  tu  finis,  qu'il  finlt ;  tu  re9us,  qu'il 
;  tu  vendis,  qu'il  vendlt. 


LESSONS   IN   SPANISH.— I. 

ORTHOGRAPHY    AND    PRONUNCIATION. 
THE   SPANISH   ALPHABET. 

THE  Spanish  Alphabet  contains  twenty-eight  characters  or 
letters :  a,  b,  c,  ch,  d,  e,  f,  g,  h,  i,  j,  k,  I,  II,  m,  n,  n,  o,  p,  q,  r,  s, 
t,  u,  v,  x,  y,  z. 

Of  these  letters,  a,  e,  i,  o,  u  are  always  vowels ;  y  is  also  a 
vowel  when  it  begins  or  ends  a  syllable  or  word,  or  when  it 
stands  alone  :  the  other  letters  are  consonants.  The  consonant.s 
are  divided  into  semi-vowels  and  mutes  ;  the  semi-vowels  being 
f,  h,  I,  U,  m,  n,  ii,  r,  s,  x ;  and  the  mutes,  b,  c,  ch,  d,  g,  j,  k,  p, 
q,  t,  V,  z. 

SOUND    OF    THE    SIMPLE    VOWELS. 

A,  in  Spanish,  has  invariably  the  sound  of  a  in  the  English 
word  far. 

E  has  the  sound  of  a  in  made,  or  e  in  they. 
I  has  the  sound  of  ee  in  see,  or  i  in  machine.     Y,  when  a 
vowel,  has  the  same  sound. 
O  has  the  sound  of  o  in  go. 
U  has  the  sound  of  oo  in  mood,  or  u  in  rude. 

SOUND    OF   THE   CONSONANTS. 

B,  F,  K,  L,  M,  N,  P  sound  as  in  English. 

C  before  a,  o,  or  u,  or  before  a  consonant,  sounds  like  c  in 
the  English  word  cart ;  as,  came,  poco,  cuna,  creo ;  pronounced 
kar'-ney,  p6-ko,  koo-nah,  kray'-o. 

C  before  e  or  i  sounds  like  th  in  the  English  word  think;  as, 
cecina,  cima;  pronounced  thay-thee'-nah,  thee'-mah. 

CH  is  considered  as  one  letter  in  Spanish,  and  is  always 
sounded  like  ch  in  the  English  word  church ;  as,  nocJw,  chapa ; 
pronounced  no-chay,  chah'-pah. 

D  sounds  as  in  English,  except  at  the  end  of  words ;  then  it 
has  a  sound  nearly  like  th  in  the  English  word  hath;  as 
Madrid,  pronounced  Madreeth. 

G  before  a,  o,  u,  or  a  consonant,  sounds  hard,  as  in  the 
English  words  gate,  go;  as,  goce,  greba,  gula;  pronounced 
go-thay,  gray'-bah,  goo'-lah. 

GU,  in  the  syllables  guc  and  gui,  unless  there  be  a  diseresis — • 
called  crema  (") — over  the  u,  is  always  sounded  like  the  simple 
g  hard,  as  in  the  English  words  guest,  guilt ;  as,  gueta,  guita ; 
pronounced  gay'-tah,  gee-tah.  When  the  diuresis  is  over  the  u 
it  is  not  mute,  but  has  its  proper  sound ;  as,  agiielo ;  pro- 
nounced ah-goo-ail'-o,  or  ah-gway'-lo. 

G  before  e  or  i  has  in  all  cases  the  guttural  sound  of  the 
Spanish  j. 

H  is  always  a  silent  letter;  as,  hace,  higo ;  pronounced 
ah'-thay,  e4-go. 

J  has  always  a  guttural  sound,  somewhat  like  the  English  h  in 
alcohol,  strongly  aspirated.  It  is  the  guttural  sound  of  the  ch 
in  the  German  words  nacht  and  nicht,  and  of  the  ch  in  the 
Scotch  words  loch,  cloch,  and  can  therefore  be  learnt  from  any 
German  or  Scotchman.  The  learner  must  bear  in  mind  that 
the  sound  of  the  Spanish  g  before  e  or  i  is  the  same  guttural 
sound. 

K  is  not  used  in  Spanish,  being  found  only  in  foreign  words, 
when  it  is  sounded  like  the  same  letter  in  English. 

LL  sounds  like  li  inpavilion,  or  Hi  in  million ;  as,  silla,  lloro ; 
pronounced  seel'-yah,  lyo-ro. 


LESSONS  IN  SPANISH. 


N  Bounda  liko  ni  in  the   Knglioh  words  onion,  pinion ;  aa, 
.   pronounced  non'-yah,  nyon'-yo. 

Q,  which  is  always  immediately  followed  by  u,  is  sounded  aa 
in  Kiigli-ih;  as,  quota,}  pronoanoed  kwo'tah. 

:n  tho  syllables  que  and  qu\,  ia  Bounded  liko  Jk  (that  in, 
the  u  silent) ;  as,  que,  quito ;  pronoonoed  kay,  ket-so ;  but  if  a 
is  is  over  tho  u,  it  hau  its  proper  Spanish  sound ;    an, 
'  /  ,-  pronounced  Icoo-ais'-tah  or  kwaig'-tah. 

•M.iiK-tim."*  sounded  smooth,  and  sometimes  rough   or 

•rilling.     Tho  rough  sound  is  heard  in  Spanish  when  r  begin*  a 

word,  when  doubled,  and  when  it  comes  after  I,  n,  or  •;  as, 

rabo,  carro,  alrota ;  pronounced  r-rah'-bo,  kar-r'-ro,  al-r-ro'-tah. 

•  ry  other  position  it  has  the  smooth  sound. 

S  is  always  Bounded  aa  in  the  English  words  toon,  this ;  as, 
tedcs ;  pronounced  say' -dace. 

T  has  nearly  the  same  sound  as  in  English.  Tho  only  differ- 
ence is,  that  in  Spanish  t  has  a  somewhat  softer  sound  than  in 
English. 

V  is  pronounced  as  in  English,  with  tho  sole  exception  that 
tho  upper  teeth  are  not  pressed  so  strongly  to  tho  lower  lip  in 
•iim-iii)''  this  letter  in  Spanish. 

X  has  the  sound  of  tho  English  x  in  the  word  tax ;  as,  exito, 
•:»,    exacto;    pronounced   aiks-ee'-to,    aiks~tray'-mo,    aiks- 
ttf-to, 

X,  iu  Spanish,  had  formerly  two  very  different  sounds :  the 
one  the  same  as  above  given ;  the  other  a  guttural  sound,  the 
name  exactly  as  tho  Spanish  j.  To  distinguish  these  sounds, 
the  vowel  following  the  a;,  when  not  guttural,  had  a  circumflex 
accent  over  it ;  as,  exdcto,  extto.  The  guttural  sound  of  the  x  is 
not  at  present  used,  or  at  least  very  seldom,  in  Spanish,  as  the 
letters  j  (before  any  vowel)  and  g  (before  e  and  t)  have  the  same 
sound,  and  are  now  employed  instead  of  the  guttural  x.  Thus 
the  words  Mexico,  Mtfico,  or  Mfyico,  would,  in  Spanish,  all 
be  pronounced  alike ;  though  Mdjico  is  the  common  spelling. 
It  is,  of  course,  no  longer  necessary  to  put  a  circumflex  accent 
over  the  vowel  following  the  x,  when  the  letter  has  the  English 
sound  of  fes,  as  it  now  has  nearly  always  in  recent  Spanish 
writings. 

Y,  when  a  consonant,  has  the  same  sound  in  Spanish  that  it 
has  in  English  in  such  words  as  young,  year. 

Y,  when  it  stands  alone,  used  as  a  copulative  (meaning  and), 
is  pronounced  like  ee  in  see. 

Z  has  always  the  sound  of  th  in  the  English  word  think  ;  as, 
zuzo ;  pronounced  thoo-tho. 

Remark. — There  will  be  no  difficulty  on  the  part  of  the  learner, 
who  is  his  own  instructor,  in  acquiring  the  sounds  of  the 
Spanish  vowels  and  consonants,  except  the  guttural  sound  of 
the  j  (which  is  also  the  sound  of  g  before  e  or  t) ;  and  this 
sound  can  be  learnt  from  any  German,  by  hearing  him  pro- 
nounce ch  in  the  words  nacht  and  nicht ;  from  an  Irishman,  by 
noticing  the  sound  he  gives  ch  in  the  word  oich,  from  a 
Scotchman  in  the  word  loch,  or  from  a  Welshman  in  the  words 
loch,  chivi. 

DIFFERENT   METHODS   OF   SPELLING. 

By  the  best  Spanish  writers  i  is  used  instead  of  y  when  this 
last  letter  is  a  vowel,  and  not  at  the  end  of  a  word.  Thus 
ret/no,  reyna,  arraygar,  are  now  spelt  reino,  reina,  arraigar. 

Q  is  now  used  by  the  best  writers  only  in  the  syllables  que 
and  qui;  as,  queja,  quince.  The  syllables  qua,  qile,  qiii,  and 
quo,  are  spelt  with  c.  Thus  quando,  qiiesto,  quota,  are  now 
spelled  cuando,  cuesto,  cuota. 

X  is,  by  many  of  the  best  writers,  never  used  before  a  conso- 
nant, its  place  being  supplied  by  the  letter  s.  Thus  extenso, 
experto,  are  now  often  found  spelt  estenso,  esperto. 

In  addition  to  the  above  remarks,  it  is  proper  to  state  that, 
by  the  best  writers,  z  is  never  employed  before  e  or  t,  its  place 
being  supplied  with  c;  thus  cero  and  cinco,  for  zero  and  z-iuco. 
X,  too,  is,  by  some  writers,  always  changed  into  cs,  when  it 
comes  before  a  vowel ;  thus  secso,  for  sexo.  The  guttural  sound 
of  x,  as  has  been  already  mentioned,  is  now  seldom  used ;  g  or  j 
being  substituted  for  it. 

Remark. — It  is  necessary  to  remember  that  the  above  varia- 
tions in  spelling  produce  no  variations  in  pronunciation,  except 
only  when  x  before  a  consonant  is  changed  into  s,  in  which  case 
s  has  its  own  regular  sound ;  thus  estenso  is  pronounced  ai's- 
ten'-so. 

A  very  little  attention  to  the  above  directions  will  remove 


cvi-ry  ililliculty  which  might  otherwwo  occur  in  reading  Spanish 
authors  who  do  not  adopt  the  same  method  of  ipelling.  '1  'nuc. 
if  tho  learner  meet  with  such  word*  M  ceto,  jtneroi,  r 

.  jabon,  etceto,  ectactor,  reina,  buiire,  etc.,  and  cannot 
liinl  them  in  his  dictionary,  he  most  look  for  them  under  the 
other  forms :  telo,  gtneroi,  reyittro,  quando,  tabon,  exeeto, 
exactor,  reyna,  buytre. 

SOUND   OF   DIPHTHONGS   AND   TRIPHTHOM09. 

The  diphthongs  and  triphthongs  in  Spanish  never  contain  any 
vowel  sound  different  from  those  we  have  already  given.  When 
two  or  three  vowels  come  together,  they  may  be  pronounced  by 
a  wingle  emission  of  the  voice  ;  bat  each  rowel  in  Spanish  con- 
tinuos  to  retain  always  its  own  particular  sound,  though  the 
sounds  glide  into  each  other  by  being  pronoanoed  in  the  time  of 
a  single  vowel.  Two  Towels  are  never  mingled  into  one  and 
made  to  represent  a  sound  foreign  to  each  of  them,  as  ou  in  the 
English  word  fought ;  or  a  sound  in  which  only  one  is  heard,  a» 
oa  in  boat.  The  diphthong  ua,  in  the  English  word  luavity, 
retains  the  sounds  of  both  vowels,  being  pronoanoed  as  if  written 
sooa-vi-ty.  The  learner  can  judge  from  this  example  what  u 
meant  by  each  vowel  retaining  its  own  particular  Hound  in  diph- 
thongs and  triphthongs,  though  such  a  combination  forms,  of 
course,  but  one  syllable.  Thus,  in  tho  Spanish  word  causa, 
the  letters  can  compose  but  one  syllable,  and  the  diphthong 
au  is  pronounced  like  a  in  bar  and  u  in  rude  (the  regular 
Spanish  sounds  of  a  and  u) ;  and  being  uttered  quickly,  and 
by  a  single  impulse  of  the  voice,  the  sound  of  au  is  similar 
to  that  of  ow  in  the  English  word  hmo,  though  not  exactly  the 
same. 

LIST  OF   DIPHTHONGS. 


di,  or  ay,  has  tho  sound  of  a    in  bar,  and  ee  in  eel : 

ii'i  ,  in  bar,  and  oo  in  mood 

in  then,  and  a   in  bar  .- 

or  ey,  ,  ill  they,  and  ee  iu  ed : 

in  tliey,  and  o    in  go : 

tin  ,  in  they,  and  oo  in  mnod 

in  he,  and  a   in  bar  .- 
it'                                     ,             in  he, 
io                                     ,             in  fir, 
t'n                                    ,             in  he, 


di,  or  oy, 


ui,  or  uy 


and  <    in  they ; 
and  o    in  go : 
and  oo  in  mood  .- 
in  go,       and  e    in  the  i  • 
in  go,       and  ee  in  eei  .- 
o  in  mood,  and  a   in  bar : 
oo  iu  mood,  and  0    in  tliey  .- 
oo  in  mood,  and  ee  in  eeJ  : 
oo  in  mood,  and  o    iu  go : 


o-i. 

a-u. 
e-a. 
e-i. 

e-o. 
e-<t. 
i-a. 

i-o. 
t-u. 
o-«. 
o-i. 

u-a. 

u-i. 

u-o. 


TRIPHTHONGS. 

tat  has  the  sound  of  ee  in  eel,        a  in  bar,    and  e  in  he :  t'-a-i. 

tet       „  „       ee  in  eel,        e  in  they,  and  e  in  he:  t-c-i. 

•uai      ,,  ,,       oo  in  mood,    a  iu  bur,     aud  e  in  he :  u-a-i. 

uci,  or  uey,  „      oo  in  mood,    e  in  theij,  and  «  in  he :  u-e-i. 

Remark. — Some  of  the  diphthongs  ending  in  t  will  be  found  in 
some  Spanish  writings  ending  in  y,  as  reina,  rnjna;  buitrc, 
buytre.  The  pronunciation  in  both  cases  is  the  same. 

The  two  vowels,  when  they  come  together,  do  not  always 
form  one  syllable  (a  diphthong).  Thus  the  word  tdVa,  iu  Spanish 
and  English,  forms  three  syllables. 

SYLLABICATION. 

When  a  consonant  comes  between  two  vowels,  it  is  articulated 
with  the  vowel  which  comes  after  it ;  as,  /o-«o,  d-iio,  hu-md-no  ; 
except  x ;  as,  ex-dm-plo. 

When  two  consonants  come  between  two  vowels,  tho  former 
is  spelt  with  the  preceding  vowel,  and  tho  latter  with  the  suc- 
ceeding vowel ;  as,  por-tdl,  cuer-po,  e~s-te,  in-vie'r-no.  This  rule 
is  subject  to  the  following  exception  : — 

If  the  first  of  two  consonants  coming  between  two  vowels  be 
f,  or  any  one  of  the  mutes,  and  the  second  I  or  r,  then  both 
consonants  are  joined  to  the  vowel  by  which  they  aro  suc- 
ceeded ;  as,  st-glo,  sue"-gro,  co-ore,  vi-drtl-ro ;  with  the  exceptions 
of  at-teta,  atlante. 

When  two  vowels  of  the  same  name  come  together,  or  two 
which  do  not  form  a  diphthong,  they  are  to  be  divi<le<l ;  : 
co-or-di-ndr,  ca-n6-a. 

Compound  words  are  to  be  divided  into  their  derivatives ;  as, 
pre-po-ne^r,  ad-jun-to,  con-jltc-to. 

When  any  one  of  the  letters  b,  I,  m,  n,  or  r,  i-  f,  '.!•.,  1  hy  s 
and  another  consonant,  or  when  s  is  preceded  by  a 
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and  succeeded  by  one  or  more,  in  compound  words,  the  s  is  to 
ba  connected  with  the  consonant  which  comes  before  it;  as, 
Cons-tdn-za,  cons-tre-nir,  ins-pi-rdr. 

In  Spanish  there  are  as  many  syllables  in  a  word  as  there  are 
vowels  or  diphthongs ;  as,  quin-ce,  nor-te,  pa-rien-te. 

In  English,  the  word  quince  forms  only  one  syllable;  in 
Spanish  it  is  pronounced  Tceen'-thay.  Every  letter  in  Spanish  is 
pronounced  except  the  h,  and  the  u  in  the  syllables  gue,  gui,  and 
que,  qui.  There  are  no  silent  vowels  or  consonants,  as  in  the 
English  words  thumb,  throne,  psalm. 

ACCENT. 

In  Spanish  the  voice  never  rests  itself  on  any  other  letter  of 
a  syllable  than  a  vowel.  In  the  case  of  diphthongs  and  triph- 
thongs, when  in  accented  syllables,  the  accent  is  generally 
placed  on  that  vowel  which  we  have  marked  in  the  list  of 
diphthongs  and  triphthongs.  Thus  tie-ne,  having  the  accent  on 
the  first  syllable,  has  the  stress  of  the  voice  on  the  e  of  the 
diphthong,  though  the  accent  is  not  written  over  the  voweL 

In  words  ending  in  cion,  the  accent  is  on  the  o,  and  not  on 
the  i  of  the  diphthong,  as  marked  in  the  list ;  as,  re-sur-rec- 
cion. 

Words  that  end  in  a  consonant  are  accented  on  the  last 
syllable,  without  any  marked  accent  over  it ;  as,  caliz,  cup ; 
capaz,  able  ;  virtud,  virtue.  These  are  accented  as  if  written 
ca-Uz,  vir-tud,  etc.  Exceptions  : — Mdrtes,  Tuesday ;  VMrnes, 
Friday  ;  and  proper  names  ending  in  ez,  as  Perez. 

Words  that  end  in  a  vowel  are  accented  on  the  syllable  nexi 
to  the  last,  without  any  marked  accent  over  it ;  as,  rastro, 
track ;  hoja,  leaf ;  buitre,  vulture ;  accented  as  if  written  rds- 
tro,  bui-tre,  etc. 

Words  that  end  in  two  vowels,  whether  their  vowels  form 
a  diphthong  or  two  separate  syllables,  come  under  the  above 
rule ;  as,  odio,  hatred ;  opulencia,  opulence ;  idea,  idea ;  ac- 
cented as  if  written  6-dio,  o-pu-Un-cia,  i-de'-a. 

Words  that  end  in  a  consonant,  and  are  accented  on  any  other 
syllable  than  the  last,  or  that  end  in  a  vowel  (or  diphthong), 
and  are  accented  on  any  other  than  the  syllable  next  to  the 
last,  have  the  accent  marked  to  show  the  exception  from  the 
general  rules  ;  as,  cdrcel,  prison ;  cardcter,  character ;  accented 
on  the  syllable  marked. 

Words  that  end  in  two  vowels,  which  are  commonly  known 
as  diphthongs,  usually  have  the  accent  marked  if  it  falls  on 
one  of  these  vowels ;  as  fantasia,  poesia,  senorio,  minud. 
Words  which  end  with  y  have  the  accent  on  the  last  syllable 
without  being  marked. 

In  compound  words  there  are  a  few  exceptions  to  the  above 
general  rules.  In  adverbs  of  quality  or  manner,  ending  in 
mente,  some  follow  the  general  rule,  and  others  retain  the 
accent  on  the  first  part  of  the  word,  on  the  same  syllable  on 
which  it  would  be  if  mente  were  not  affixed  ;  as,  su-cin-ta-mun-t e 
succinctly ;  li-be-ral-me'n-te,  liberally. 

The  plurals  of  words  retain  the  accent  on  the  same  syllable 
(whether  marked  or  not)  as  in  the  singular ;  as,  jardin,  jar  dines, 
caliz,  calices.  There  are  two  exceptions,  cardcter  and  regimen , 
their  plurals  being  accented  caracteres  and  regimenes. 

The  above  rules  are  applicable  to  all  parts  of  speech  except 
the  persons  of  verbs ;  these  are  accented  according  to  the 
following  rules : — 

The  persons  of  verbs  are  accented  on  the  syllable  next  to  the 
last,  without  being  marked ;  as,  hablo,  I  speak ;  beben,  thej 
drink  ;  liiciera,  he  would  make.  Infinitives,  having  no  person 
are  not  included  in  this  rule,  but  are  always  accented  on  the 
last  syllable. 

In  the  case  of  the  persons  of  verbs,  whenever  the  accent  doe 
not  fall  on  the  syllable  next  to  the  last,  it  is  marked  ;  as,  estd 
he  is  ;  hablare,  I  shall  speak ;  hablardn,  they  will  speak  ;  ami 
I  loved.  The  only  exception  to  this  rule  is  the  second  person 
plural  of  the  imperative  mood,  and  words  ending  in  ay  or  oy 
•which  are  always  accented  on  the  last  syllable,  without  th 
accent  in  general  being  marked ;  as,  hablad,  speak  ye ;  haced 
make  ye ;  estoy,  I  am.  Some  writers,  however,  place  the  accen- 
over  the  last  syllable,  as  habldd,  hacea. 

The  accent  is  by  many  writers  marked  on  certain  monosyl 
lables,  to  distinguish  them  from  others  of  similar  orthography 
and  pronunciation,  but  of  different  meaning  ;  as,  el,  the,  and  &1 
he ;  se,  himself,  and  se,  I  know,  and  s&,  be  thou ;  si,  if,  and  si 
to  himself.  The  letters  d,  to ;  e,  and ;  6,  or ;  u,  or,  are  als< 


•enerally  used  with  a  marked  accent,  though  some  writers 
omit  it. 

Throughout  these  lessons,  every  word  which  does  not  come 
under  the  three  general  rules  of  accentuation,  will  have  the 
accent  marked  over  the  vowel  upon  which  the  stress  of  voice  is 
;o  be  laid. 

The  learner  will  now  be  able  to  pronounce  the  names  of  the 
Spanish  letters  of  the  alphabet,  giving  to  each  letter  its  true 
Spanish  sound,  according  to  the  preceding  directions : — a,  be, 
ce,  clw,  de,  e,  efe,  ge,  ache,  i,  joia,  lea,  ele,  elle,  erne,  ene,  ene, 
o,  pe,  cu,  erre,  ese,  te,  u,  ve,  equis,  igriega,  zeta. 

PUNCTUATION. 

The  comma,  semicolon,  colon,  period,  etc.,  are  the  same,  and 
are  employed  in  the  same  manner,  as  those  in  English.  The 
marks  of  interrogation  and  exclamation  are  placed  in  Spanish 
both  before  and  after  interrogative  and  ejaculatory  phrases  or 
sentences ;  as,  ^  Este  canapd  no  es  mievo  ?  Is  not  this  sofa 
new  ?  ;  Que  cegueaaa !  ;  Pobre  Espana !  What  blindness  \ 
Poor  Spain ! 

The  diaeresis  "  is  used  over  the  u  in  the  syllables  gue,  gut, 
que  and  qui,  when  the  u  is  to  be  sounded,  as  aguero ;  and  also 
over  the  last  of  two  vowels  which  usually  form  a  diphthong, 
to  indicate  that  they  are  to  be  divided  into  two  syllables ; 
as,  hero'icidad,  pronounced  ai-ro-ee-thee-ddth. 

The  tilde  "  is  used  over  the  n  when  this  letter  has  the  sound 
of  ni  in  onion ;  as,  dano. 

The  acute  accent '  is  placed  over  vowels,  not  to  alter  their 
sound,  but  to  indicate  the  syllable  on  which  the  stress  of  voice 
is  laid  in  pronouncing  certain  words  ;  as,  6rden. 

The  circumflex  accent  *  was  formerly  used  over  a  vowel 
following  x,  when  this  letter  had  not  its  guttural  sound ;  as, 
sexo;  and  over  a  vowel  following  ch,  when  the  latter  was  pro- 
nounced as  fe ;  as,  chilo.  But  the  alterations  in  orthography  no 
longer  require  this  mark. 


HYDROSTATICS.— III. 

PRESSURE    OF    LIQUIDS   ARISING    FROM   THEIR   WEIGHT. 

HAVING  now  mastered  the  principle  of  the  equal  transmission  of 
pressure  in  all  directions,  we  must  pass  on  to  notice  the  pressure 
which  is  produced  by  the  weight  of  the  liquid  itself.  Water,  in 
common  with  all  other  substances,  possesses  weight,  and  this 
weight  must  cause  pressure  on  the  sides  of  the  vessel  containing 
[t.  If  we  have  an  upright  cylindrical  vessel  with  straight  sides, 
and  place  in  it  a  cylinder  just  fitting,  it  will  press  on  the  bottom  of 
the  vessel  with  a  force  equal  to  its  own  weight.  If  now  we  re- 
place the  solid  by  a  liquid  having  the  same  weight,  the  pressure 
on  the  bottom  of  the  vessel  will  remain  the  same  as  before,  but, 
in  addition  to  this,  every  part  of  the  sides  of  the  vessel  will 
sustain  an  outward  pressure.  This  is  clear  from  the  fact 
that,  if  we  remove  the  side,  or  any  portion  of  it,  the  liquid 
will  no  longer  retain  its  shape,  but  will  spread 
itself  out  as  widely  as  possible. 

The  first  fact  we  have  to  notice  about  this 
pressure  is  that  it  increases  with  the  depth  of 
the  liquid,  and  in  the  same  proportion,  but  is 
perfectly  independent  of  the  shape  of  the  „  . 

vessel  containing  it.  In  the  proof  of  this 
and  other  propositions,  we  shall  make  the  following  assump- 
tion— that  any  portion  of  a  bulk  of  fluid  may  be  supposed 
to  become  solid  without  making  any  difference  in  the  state 
of  equilibrium  of  the  liquid,  or  in  the  forces  which  act  upon 
it.  A  moment's  thought  makes  this  fact  self-evident.  Let 
A  B  c  D  (Fig.  4)  represent  a  vessel  filled  with  water  to  the 
level  A  B.  Take  in  it  any  horizontal  layer,  E  F,  and  in  this 
let  a  portion,  G  H,  having  an  area  of  1  square  inch,  be 
supposed  to  become  solid.  It  is  now  kept  at  rest  by  two  equal 
and  opposite  forces — the  weight  of  the  water  above  it,  and  the 
Upward  pressure  of  that  below  it.  Now  the  former  is  clearly 
equal  to  the  weight  of  a  column  of  water  having,  like  G  H,  an 
area  of  1  square  inch,  and  whose  height  is  equal  to  G  K.  If 
G  H  be  now  sunk  to  a  lower  level,  it  will  have  to  sustain  the 
weight  of  a  longer  column,  and  therefore  the  pressure  of  the 
water  on  it  will  be  greater.  We  see  thus,  that  the  pressure 
increases  with  the  depth.  If  we  take  a  number  of  bags  of  flour 
or  sugar,  and  pile  them  one  on  the  top  of  the  other,  the  lower 
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ones  have  to  nuntum  the  weight  of  those  above,  and  will  auuord- 

intfly  be  compressed  tu  a  greater  extent  than  thoM  which  aro 

liigher  up  in  tlio  pile,  and  therefore  hare  to  sustain  the  weight 

of  fewer.     Junt  in  this  way  each  layer  of  liquid  has  to  laatain 

jht   nf  nil  above  it,  and  thm  the  lower  layer*  are  more 

Mlly  rom|u-i!saod.     An  illimtration  of  the  groat  preMore 

tlniM  «  \.Ttnl  is  M.M-n  in  tho  fact  that  if  a  tightly-corked  bottle 

.k  to  a  depth  in  the  sea  it  will  be  broken,  or  else  the  oork 

will  (.••  .Invon  into  it 

ire  now  to  show  that  this  pressure  is  quite  independent 
of  tho  shape  of  tho  rossel.  Instead  of  that  shown  in  Fig.  4,  let 
ns  have  one  umdo  in  the  shape  of  a  small  tube  fitted  into  the  top 
of  a  larger  one,  as  shown  in  suction  in  Fig.  5.  The  pressure  on 
the  port  directly  under  u  K  will,  as  before, 
.  mi  th»  height  of  tho  column  of 
water  abovo  it.  But  every  part  of  the 
base  M  N  must  sustain  tho  same  pressure, 
for  otherwise  thero  would  not  bo  equili- 
brium, but  the  liquid  would  move  towards 
that  part  where  the  pressure  was  least. 
Every  part  of  a  horizontal  layer  sustains 
then  exactly  the  same  pressure.  Wo  thus 
arrive  at  the  apparently  strange  result, 
H  that  if  the  vessels  represented  in  Figrfi.  4 
and  5  be  filled  to  tho  same  height,  and  the 
areas  of  their  bases  be  equal,  tho  pressure 
..  on  each  base  will  be  the  same,  although  one 
contains  a  much  larger  quantity  of  water 
than  the  other.  We  must  not,  however. 


Fig.  5. 


suppose  that,  since  the  pressures  are  equal,  the  vessels,  if  placed 
in  opposite  pans  of  a  pair  of  scales,  would  balance  each  other. 

This  paradox  is  easily  explained.  Suppose  we  have  a  box, 
the  lid  of  which  fastens  down  by  a  catch,  and  we  place  a  spiral 
spring  inside,  so  that  when  the  lid  is  closed  the  spring  is 
powerfully  compressed,  the  pressure  on  the  bottom  is  manifestly 
much  greater  when  the  box  is  closed  than  when  it  is  open,  and 
yet  it  weighs  no  more.  The  fact  is,  the  spring  presses  the  top 
of  the  box  upwards  with  exactly  the  same  force  as  it  presses 
the  bottom  downwards,  and  these  two  forces  neutralise  each 
other.  So  in  the  vessel  shown  in  Fig.  5,  the  pressure  of  the 
liquid,  being  transmitted  in  all  directions,  presses  up  against 
the  surface  p  o  P  R,  and  balances  a  part  of  the  pressure  on 
the  base,  and  the  pressure  on  the  scale  pan  will  be  the  difference 
between  these  two,  the  upward  pressure  on  p  R  being  exactly 


equal  to  the  weight  of  the  ring1  of  water  required  to  make  up 
the  quantity  there  is  in  the  other  vessel. 

The  following  experiment  affords  a  proof  of  this  principle  of 
the  pressure  being  dependent  alone  on  the  area  of  the  sur- 
face and  the  depth  of  liquid.  Procure  three  vessels  of  the 
shapes  represented  in  Fig.  C,  and  let  their  bases  be  made  of 
exactly  the  same  size,  and  arranged  so  as  to  open  like  trap-doore 
by  means  of  hinges. 

To  a  similar  part  of  the  base  of  each  attach  a  string,  and  let 
these  pass  over  pulleys  and  have  equal  weights  affixed  to  their 
ends,  so  as  to  keep  the  bottoms  closed. 

If  now  water  bo  poured  into  each  vessel  it  will  be  found  that 
the  bottoms  will  open,  not,  as  might  bo  supposed,  when  an 
equal  weight  of  water  has  been  poured  in,  but  when  tho  water 
stands  at  the  same  level  in  each. 

We  see  thus,  that  when  filled  to  the  same  height  the  bases 
sustain  exactly  the  same  pressure,  and  this  pressure  is  equal  to 
the  weight  of  the  fluid  in  tho  middle  vessel. 

Having  thus  seen  that  pressure  is  proportional  to  the  depth, 
we  can  examine  the  variations  in  it  at  the  different  ports  of  the 
sides  of  any  vessel  or  of  an  embankment.  If  we  have  a 
column  of  water  having  a  base  1  square  inch  in  area,  the 
pressure  on  a  layer  of  it  at  a  depth  of  1  inch  will  bo  equal  to  tho 
weight  of  a  cubic  inch  of  water,  or  252'5  grains ;  and  at  a  depth 


of  2  hushes  the  prwsnre  will  b«  equal  to  the  weight  of  2  cubic 
inches,  and  no  on,  varying  in  direct  proportion  to  the  depth. 

We  see  thus,  that  an  embankment  or  tea-wall  should  also 
increase  in  thickneM  in  the  same  proportion.  The  pressure 
against  inch  an  embankment  u,  it  may  be  obsorvod,  quite 
independent  of  the  extent  of  the  body  of  water  it  sustains. 
The  same  strength  is  required  to  resut  the  pressure  on  the  aide 
of  a  narrow  mill-stream  M  in  a  sea-wall,  provided  the  depth 
be  the  same  in  each  ease. 

If  we  divide  the  side  of  a  rectangular  Tessel  into  any  number 
of  equal  divisions,  tho  pressures  at  these  divisions  will  be  in 
the  proportion  of  the  consecutive  numbers  1,  2,  8,  etc. 

Let  these  divisions  be  one  foot  apart.  Then  at  the  first,  the 
pressure  on  any  portion  will  be  equal  to  the  weight  of  a  column 
of  water  one  foot  high.  Tho  pressure  on  a  square  foot  at  this 
depth  will  therefore  be  equal  to  the  weight  of  a  cubic  foot  of 
water.  We  must  not,  however,  suppose  that  this  will  be  the 
pressure  on  a  square  foot  of  the  side  extending  from  the  sur- 
face to  the  first  division,  for  at  the  surface  the  pressure  U 
nothing,  and  it  gradually  increases  with  the  depth.  The  mean 
pressure  on  the  square  foot  is  therefore  equal  to  that  at  a  depth 
of  6  inches,  and  the  total  pressure  is  equal  to  the  weight  of  a 
column  of  water  of  this  height.  So  if  wo  want  to  know  the  pres- 
sure on  the  rectangular  side  of  a  vessel,  we  must  ascertain  iU 
area,  and  multiply  this  by  half  the  depth ;  we  shall  thus  find  the 
number  of  cubic  feet  of  water  to  which  the  pressure  is  equal. 

An  example  will  make  this  clear.  Suppose  we  have  a  vessel  5 
feet  long  and  4  broad,  and  it  be  filled  with  water  to  a  depth  of 
4  feet,  what  is  the  pressure  on  the  four  sides,  and  what  on  the 
bottom?  We  will  take  the  sides  first;  each  of  these  is  5  feet  by 
4,  and  has  therefore  an  area  of  20  square  feet ;  each  of  the  ends 
has  also  an  area  of  4  feet  by  4,  or  16  square  feet.  The  total  area 
of  the  two  sides  and  the  two  ends  is  therefore  40  +  32,  or  1'i 
square  feet.  Now  the  depth  of  the  water  being  4  feet,  the 
mean  pressure  is  found  at  a  depth  of  2  feet,  and  thus  the 
total  pressure  on  the  sides  is  equal  to  a  column  of  water  72  feet 
in  area  and  2  feet  in  height ;  that  is,  to  the  weight  of  144  cubic 
feet  of  water. 

In  these  calculations  we  must  remember  the  following 
weights: — 

A  cubic  foot  of  water  weighs  about  1,000  ounces,  or  62i  pounds. 
A  cubic  yard  weights  f  of  a  ton. 
A  cubic  fathom  weighs  6  tons. 

The  total  pressure  on  the  sides  is  therefore  144  x  62J  =  9,000 
pounds,  or  rather  over  4  tons.  The  pressure  on  the  bottom 
is  5  x  4  x  4,  or  80  cubic  feet  of  water.  This  is  equal  to 
80  x  62£  or  5,000  pounds,  which  is  nearly  2*  tons. 

Sometimes  the  surface  on  which  we  want  to  ascertain  the 
pressure  is  not  a  rectangle,  but  we  may  always  take  the  mean 
depth  as  that  of  the  centre  of  gravity  of  the  surface,  and, 
multiplying  this  by  the  area,  we  obtain,  as  before,  the  pressure. 

We  thus  see  that  when  water  has  to  be  confined  by  a  wall  or 
embankment,  the  safest  plan  is  to  spread  it  out  as  widely  as 
possible  so  as  to  diminish  the  depth,  and  also  to  let  the  edges 
gradually  slope  down  to  the  middle.  If  the  depth  against  the 
embankment  be  great  and  a  small  leak  occur — as  it  may,  fsom 
the  hole  of  a  rat  or  some  similar  cause — the  water,  when  once 
it  has  found  a  way,  soon  wears  a  larger  hole,  and  the  upward 
pressure  of  the  water  is  often  so  great  as  to  blow  up  the  bank. 

It  is  on  account  of  tho  great  pressure  thus  produced  by  a 
body  of  water  that  lock-gates  havo  to  be  made  so  strong ;  and 
to  enable  them  to  stand  better,  they  are  usually  mode  BO  that 
when  closed  they  are  in  the  form  of  an  arch,  the  convex  side 
being  turned  in  the  direction  in  which  the  water  is  highest. 
When  the  gates  are  large,  a  sliding  panel,  worked  by  a  screw, 
is  introduced  near  the  bottom,  and  through  this  opening  the 
water  flows  toll  it  stands  at  the  same  level  on  each  side.  With- 
out this  the  pressure  would  be  too  great  to  allow  of  the  gates 
being  opened.  

LESSONS    IN    GEOLOGY.— XVI. 

DEVONIAN    OR    OLD    BED    SANDSTONE    SYSTEM. 

OP  all  the  geological  systems,  none  sounds  so  familiarly  to  the 
ear  as  "  The  Old  Bed  Sandstone,"  for  this  was  the  title  of  a 
work  by  tho  lamented  Hugh  Miller,  which,  at  the  time  of  its 
publication,  attracted  great  attention.  Miller  carefully  studied 
for  years  the  rocks  in  which  he  quarried,  and  although  they  are 
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all  but  the  most  unfossiliferous  of  the  systems,  yet  he  made 
them  tell  an  interesting  story,  and  one  which,  at  the  time,  was 
very  new. 

The  old  red  sandstone,  which  was  so  ably  described,  was 
developed  in  Scotland ;  bat  the  same  class  of  rocks  is  found  in 
Cumberland,  in  Herefordshire,  in  Monmouthshire,  and  especially 
in  Devonshire.  In  this  last  locality  they  have  been  examined 
by  Mr.  Londbdale,  Professor  Sedgwick,  and  Sir  E.  I.  Murchison, 
who  considered  that  here  the  group  was  typically  exhibited ;  and 
hence  the  term  "  Devonian  "  has  been  substituted  for  "  Old  Red 
Sandstone,"  which  designation  was  too  descriptive  and  not 
sufficiently  inclusive,  as  limestones  are  found  amongst  the 
members  of  the  system. 

The  very  term  "  old  red  sandstone  "  would  imply  that  there 
was  a  "  new  red  sandstone,"  which  is  the  case.  These  two 
similar  groups  are  separated  from  each  other  by  the  carbo- 
niferous system.  Both  are  coloured  with  the  red  oxide  of  iron, 
and  in  each  sandstones  predominate  ;  hence  their  name. 

The  Devonian  rocks  are  exceedingly  difficult  of  classification. 
The  fossils  they  contain  are  not  numerous,  and  moreover,  as  is 
ever  the  case  in  arenaceous  rocks,  those  which  are  found  are 
often  very  imperfect ;  and  as  they  crop  out  in  distant  localities 
— Scotland,  Cumberland,  Herefordshire,  Devonshire,  and  Ireland 
— any  information  we  might  have  gained  from  their  relative 
position  is  denied  us.  Hence  there  is  much  diversity  in  the 
gaological  world  upon  the  subject  of  their  classification. 

However,  all  seem  to  agree  upon  the  fact  that  there  are  in 
the  British  Isles  two  very  distinct  types  of  rock  belonging  to 
the  same  period,  occupying  a  position  between  the  Silurians  and 
the  carboniferous  strata.  These  are  the  "  old  red  sandstones," 
long  known  to  geologists,  and  the  "  Devonian  "  rocks.  Although 
they  contain  no  fossils  in  common,  and  never  approach  each 
other  near  enough  to  be  contiguous,  yet  each  evidently  belongs 
to  the  same  period  ;  and  hence  these  are  classed  together  in  the 
eame  system. 

On  the  Continent  the  "  old  red  "  sandstone  type  is  not  found, 
but  in  the  Eifel,  and  elsewhere,  rocks  appear  of  the  same  nature, 
and  containing  the  same  fossils  as  the  Devonian  type.  In 
America  there  is  an  immense  tract  of  country — the  whole  state 
of  New  York' — occupied  by  rocks  of  this  age.  Here  they  lie 
almost  horizontal  and  undisturbed,  and  they  again  appear  on 
the  south  of  the  estuary  of  the  St.  Lawrence. 

Unwilling  to  attempt  a  general  classification,  we  shall  give  a 
description  of  the  rocks  in  their  localities,  and  the  divisions 
of  which  they  are  capable  in  each  place. 

The  "  Old  Red  "  of  Scotland  may  be  thus  classified  : — 

f  Yellow  siliceous  sandstone. 
Uppers  Impure  concretionary  limestone. 

(,  Bed  sandstone  and  conglomerate. 
Middle  :  Grey  sandstone  and  earthy  slate. 

f'Ked  and  variegated  sandstone. 
Lower  J  Bituminous  schists. 

(_Great  conglomerate  and  red  sandstone. 

The  first  member  of  the  group  is  found  at  Dura  Den,  near 
Cupar,  in  Fife,  where  it  immediately  underlies  the  coal.  Fish 
abound  in  it,  such  as  Holoptychius,  Pterichthys,  Glyptopomus, 
etc. 

It  would  seem  that  the  yellow  sandstones  of  Kilkenny  are  of 
the  same  age  as  these  yellow  sandstones  in  Fife. 

The  next  lower  rocks  are  found  in  the  south  of  the  Grampians. 
They  stretch  into  Fife,  and  when  contiguous  with  yellow  sand- 
stones, lie  beneath  them ;  therefore  they  must  have  been 
deposited  at  an  earlier  period.  In  these  rocks,  near  Perth,  were 
discovered  the  scales  of  a  large  ganoid  fish,  belonging  to  the 
genus  Holoptychius.  Some  of  these  scales  were  3  inches  long, 
by  21  broad.  An  entire  specimen  of  the  fish  has  since  been 
found,  and  measures  2  feet  in  length. 

The  lowermost  strata  afford  grey  paving-stones  and  roofing-' 
slate ;  and  immediately  above  them  lie  vast  accumulations  of 
conglomerate,  which  are  characteristic  of  the  system. 

Many  geologists  suppose  that  during  the  deposition  of  this 
period  a  rise  in  the  land  took  place,  which  would  cause  the 
gravel  and  water- worn  debris  to  collect  in  the  hollows  to  a  great 
thickness.  The  position  of  the  "old  red"  in  the  north  of 
Scotland  favours  this  supposition. 

Hugh  Miller  well  describes  the  lithological  composition  of 
Scotland  as  a  mass  of  granite,  gneiss,  and  other  metamorphic 
rocks,  set  in  a  frame  of  sandstone ;  that  is,  the  north  of  Scot- 


land, from  Cape  Wrath  to  the  south  of  the  Grampians,  was 
nearly  all  an  island  in  the  Devonian  Sea,  or  else  the  whole  of 
the  Devonian  deposition  has  been  denuded  at  a  later  period. 
This  is  probably  the  case,  for  here  and  there  over  the  country 
portions  of  Devonian  rocks  are  found  capping  the  high  grounds. 

The  grey  paving-stones  have  afforded  many  remarkable  fossil 
fish.  The  Cephalaspis  is  here  found.  Fig.  54  exhibits  the  bony 
shield  which  covered  the  head  of  the  fish,  and  a  coat  of  mail 
which  extended  some  way  down  the  back.  Of  course  the  tail, 
with  its  propelling  fin,  came  out  from  under  the  extremity  of  its 
armour.  The  peculiar  shape  of  this  fish  has  caused  it  to  be 
mistaken  for  a'trilobite. 

In  the  Arbroath  paving-stones,  which  belong  to  this  forma- 
tion, the  quarrymen  find  the  fragmentary  remains  ot  huge 
crustaceans,  which,  from  their  wing-like  form,  they  call  "  sera- 
phim." Fig.  55  exhibits  one  of  these  fossils.  It  is  now  known 
to  be  one  of  the  anterior  feet  of  the  Ptcrygotus  Anglicus 
(pteryx,  a  wing,  and  ous,  an  ear).  The  strong  spines  which 
fringe  the  extremity  were  used  as  masticating  organs.  Fig.  56 
shows  the  prehensile  claw  of  the  pterygotus.  This  crustacean 
must  have  often  been  six  or  seven  feet  long — a  lobster  of  no 
mean  size  ! 

Another  interesting  feature  in  these  beds  is  the  frequent  re- 
currence of  a  number  of  patches  of  spawn-like  formations.  These 
the  quarrymen  call  "  berries,"  a  not  inappropriate  name,  as  may 
be  judged  from  the  illustration  (Fig.  57).  There  is  every  reason 
to  believe  that  these  are  the  egg-packets  of  the  crustaceans  just 
alluded  to,  for  wherever  the  remains  of  the  pterygotus  occur, 
as  is  frequently  the  case  in  the  uppermost  beds  of  the  Silurians 
in  Wales,  there  these  peculiar  fossils  are  always  found.  They 
have  been  named  Parka  decipiens.  If  the  idea  that  they  are 
spawn  or  eggs  of  the  crustaceans  be  correct,  then  the  number 
of  those  animals  must  have  been  enormous,  if  we  may  judge 
from  the  quantity  of  their  eggs. 

The  "  Old  Red  "  in  the  north  of  Scotland  differs  in  many  of  its 
characters  from  that  south  of  the  Grampians.  Miller  supposed 
that  it  was  the  bottom  of  the  "old  red  group,"  because  at 
Cromarty  he  found  the  sandstone  beds  reclining  on  beds  more 
or  less  crystalline,  which  he  considered  were  the  floor  of  the 
system.  This,  however,  further  search  has  proved  is  not  the 
case,  for  in  1861  remains  of  the  pterygotus  were  found  many 
hundred  feet  below  this  North  Scotland  "old  red,"  which  of 
course  proves  that  it  was  a  later  deposit  than  that  south  of  the 
Grampians,  of  which  the  pterygotus  is  characteristic. 

Leaving  the  North,  we  now  turn  to  Devonshire,  where  the 
system  is  typically  developed.  The  following  division  is  that 
given  by  Murchison  and  Sedgwick  : — 

1.  The  Upper  or  Pilton  Group. 

2.  The  Middle  or  Ilfraconbe  Group. 

3.  The  Lower  or  Linton  Group. 

The  Lower  Devonian  consists  of  soft  slates,  mixed  with  sand- 
stones, which  are  found  near  Lynmouth,  and  the  celebrated 
"  valley  of  rocks  "  exhibits  this  group.  The  trilobites,  linger- 
ing beyond  the  Silurian  era,  are  found  in  this  strata,  together 
with  corals,  orthis,  and  spirifers. 

Another  member  of  the  Lower  Devonian  is  shown  a  few  miles 
to  the  east,  at  Linton.  Here  are  hard,  reddish,  and  purple  sand- 
stones, containing  but  few  fossils. 

The  Middle  Devonian,  containing  the  limestone  of  the  system, 
is  the  most  productive  of  fossils.  This  limestone  is  exhibited 
at  Plymouth  and  Torbay,  and  its  equivalent  is  found  at  Ilfra- 
combe  and  Combe  Martin.  These  rocks  are  replete  with  fossils, 
especially  corals,  such  as  Favosites,  Heliolites,  and  Cyathophyl- 
lum,  some  of  which  lived  through  the  Silurian,  the  Devonian, 
and  Carboniferous  periods.  The  most  common  of  the  fossil 
shells  are  : — Stringocephalus  (Fig.  58a ;  and  side  view,  58&) ; 
Megalodon  cucullatus  (Fig.  59) ;  Calceola  (Fig.  60) ;  Spirifer 
(Fig.  61)  ;  Murchisonia  (Fig.  62)  ;  Pleurotomaria  (Fig.  63). 

The  prominent  member  of  the  Devonian  on  the  Continent,  the 
"  Eifel  limestone,"  is  equivalent  to  our  Middle  Devonian. 

The  Upper  Devonian  consists  of  brown  and  yellow  sandstones, 
which  begin  to  give  evidence  of  the  vegetable  life  which  reached 
its  culminating  point  in  the  next  system — the  carboniferous. 

Above  these  sandstones  are  calcareous  brown  slates,  which 
appear  in  the  neighbourhood  of  Pilton  and  Barnstaple.  Their 
fossils  show  an  approach  to  the  carboniferous  life,  yet  they  are 
sufficiently  distinct  to  prevent  these  strata  from  bein?  classed  as 
carboniferous. 
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FiV/t  Life, — This  Devonian  system  is  celebrated  for  the  great 
development  of  flab  life,  which  the  fowili  of  the  epoch  announce. 
This  subject  owes  much  of  its  completeness  to  Agassiz,  who 
published,  in  1844,  a  monograph  upon  the  Devonian  fish.  He 
ranked  the  sixty-five  British  species  under  his  two  clasnes,  the 
/  and  Ganoid,  which  we  have  described  in  a  previous 
lesson.  Of  the  plaooids  no  entire  skeletons  are  preserved,  but 
their  existence  ia  indicated  by  the  frequent  occurrence  of  fin- 
spines — icltlltyodorulitei — and  teeth. 

The  ganoids  comprise  the  greatest  number  of  these  paleozoic 
fish.  Those  early  seas  must  have  presented  a  sight  indeed 


the  restitution  of  some  of  these  animals  is  very  imaginative, 
and  may  be  wrong.  The  shields  of  the  pteriohthys  and  the 
eoeoosteus  may  not  represent  the  full  extent  of  their  bodies  as 
they  do  in  the  figure. 

The  fauna  of  the  period  is  given  by  the  remains  of  fact  or 
sea>woeds,  some  marsh  plants  of  the  bulrush  species,  and  sedge 
(juncitn) ;  and  of  land  plants,  some  bear  a  resemblance  to  the 
lepidodondron  and  calamites  of  the  carboniferous  period. 

The  yellow  sandstones  of  Ireland  afford  some  very  fine  fossils 
of  the  Adiantita  Hibernieut  (Fig.  01).  The  venation  of  the 
leaves  is  wonderfully  preserved. 


strange  to  us.  No  reptiles  were  to  be  seen,  perhaps  no  birds, 
but  the  power  of  life  seemed  to  have  given  itself  full  liberty 
within  their  waters,  and  there  swarmed  fish  of  every  description, 
wonderful  creations,  some  entirely  encased  in  enamelled  plates, 
which  shone  and  reflected  the  glistening  sunlight  as  they  shot 
•mth  marvellous  velocity  through  the  water.  These  strong  plates 
must  have  been  for  some  material  use,  and  what  other  purpose 
could  they  serve  than  for  defence  ?  How  powerful  the  enemy 
to  resist  whdm  such  casements  were  required !  What  desperate 
encounters — what  a  violent  existence  do  these  facts  suggest ! 

Besides  the  Ptcrichthys  JUilleri,  which  has  been  illustrated 
in  Fig.  21  (Vol.  IV.,  page  61),  the  following  specimens  of  the 
fish  of  the  period  are  figured  in  the  cut  accompanying  this 
paper : — Cephalaspis  Lyelli  (Fig.  64) ;  Coccosteus  cuspidatus 
(Fig.  65) ;  Polypterus  (Fig.  66) ;  Diplocanthus  (Fig.  67). 

Still,  with  regard  to  these  figures,  it  is  only  fair  to  add 
that  the  reader  must  remember  that,  although  we  know  more 
about  tho  fish  of  the  Devonian  age,  as  a  class,  than  we  do 
of  any  other  class  whose  records  the  rocks  preserve  for  us,  yet 


TABLE   OP   FOSSILS  OF  THE   PERIOD. 
Plants. — Calamites,  Lepidodendron,  Stigmaria,  Fuci. 
Corals. — Amplexus,  C/tonophyllum,  EndophyUum,  Favosites,  Polymorpha, 

Cyathophyllum,    Heliolites    porosa,    Aulopora,     Sponyiophyllum, 

Hallia. 

Polyzoa. — Fenestella,  Eetepora,  Hemitrypa,  Ptylopora. 
Brachiopoda. — Athyris,  Atrypa,  Calceola,  Strophomena,  Orthis,  Penta- 

merus,  Producta,  Rhynconella,  Spirifer,  Stringocephalus,  Terebrm- 

bulee,  Virgo,  Uncites,  Daindsonia. 
Conchifera. — Avicula,   Aviculopecten    rugosus,    Corbula,   Cypricardia, 

Megalcxlon,  Nucula,  Cucullea. 
Gasteropoda. — Euompbalus,  Lozonema  Murcbisonia,   Natica  meridio- 

mills,  Pleurotomaria  turbo,  Vermetus. 
Pteropoda. — Belleropbon,  Porcellia. 
Cephalopoda.—  Cyrtoccras,  Goniatites,  Nautilus  germanus,  Orthooeras, 

Clymenttt. 

Echinodermata. — Cyathocrinus,  Hexacrinus,  Adelocrinus. 
Cnutacca. — Phillipsia,  Trimerooepbalus  harpes,  Pbacops,  Pterrgotns. 
Fish.  —  Acanthodes,  Actinolepis,  Cephalaspis,  Cheiracanthut,  C7i«iroUpw. 

Coccosteus,  Dmdrodus,  IKpIocanthiu,  Diptenu,  Holoptychias,  Ott»»- 

lepis,  Polypterue,  Platygnathus.  Pterichthys,  Ptychacoii[h««. 
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THE   POPULAR  EDUCATOR. 


LESSONS    IN"    GREEK— XXXIV. 

CONTRACTED   VERBS   PURE. 

CONTRACTED  pure  verbs  are  those  which  have  for  their  charac- 
teristic either  a,  e,  or  o,  and  blend  those  vowels  with  the  im- 
mediately following  mood-vowel.  The  mixing  of  the  vowels 
takes  place  in  only  the  present  and  imperfect  of  the  active  and 
middle  (or  passive),  since  only  in  those  two  is  the  characteristic 
vowel  followed  by  the  mood-vowel. 

The  blending  of  two  vowels  produces  various  vowels  or  diph- 
thongs, as  appears  in  the  following  table,  where  +,  the  sign  of 
plus  in  mathematics,  denotes  that  the  two  vowels  between  which 
it  is  placed  melt  together  to  produce  another  or  a  diphthong, 
and  =,  the  sign  of  equality,  is  prefixed  to  the  result. 


a.   4- 

VOWEL   CONTRACTIONS. 

+    n 

Sing. 

O    -f- 

a  + 

'7     ~ 

d. 

6  + 

€1    = 

ft. 

0 

o 

+     6 

— 

ov. 

a  + 

V     = 

a. 

e   -\- 

f\    = 

•n- 

o 

+    OH 

= 

ov. 

Sing. 

a  + 

€t     = 

?• 

«   + 

V     = 

V- 

o 

+  « 

= 

CO. 

a  + 

O      = 

CO. 

6    -f- 

0     = 

ov. 

o 

+  -n 

= 

CO. 

a   -f- 
a  + 

CO     = 
01)  = 

CO. 
CO. 

*     + 
*    + 

ov  = 

CO    = 

ov. 

CO. 

0 
0 

+  V 
+  01 

= 

01. 
01. 

Sing. 

0     + 

01    = 

CO. 

6    -f- 

01   = 

01. 

0 

+  « 

= 

01  (ov 

in  the  infinitive). 

Sing. 

From  this  tabular  view,  it  will  easily  be  seen  how  to  resolve 
the  contracted  forms  into  the  uncontracted.  In  order  to  do  so, 
we  have  only  to  reverse  the  process. 

By  consulting  the  table,  you  will  find  that  the  double  vowels 
and  diphthongs  have  each  several  values.  Accordingly,  when 
you  meet  with  co,  so  as  to  give  you  an  idea  that  it  is  a  con- 
tracted form,  you  know  that  its  elements  must  be  found  in  the 
list  of  its  equivalents  just  given.  The  same  may  be  said  of  ov 
and  01. 

The  contracted  verbs  agree  with  the  uncontracted  verbs  in 
this — namely,  that  generally  the  characteristic  root-vowel  of 
the  present  and  imperfect  is  lengthened  in  the  other  tenses ; 
thus  we  change 

e  into  77,  as  <pL\t-ca,  I  love,  fut.  cpiATj-crco. 

o     ,,  co,  ,,  /j.iff9o-ea,  I  let  for  hire,  „  ^icr0co-crco. 

d    ,,  77,  „  Tt/id-co,  I  honour,          „  TIJUTJ-CTCO. 

d    ,,  d,  „  ed-co,  /  (Mow,  „  ed-crco. 

This  lengthening  into  d  takes  place  when  the  vowel  is  pre- 
ceded by  e,  i,  or  p  :  as — 

Edco,  I  suffer,  fut.  ederco,  aor.  etdffa. 

MeiSidco,  I  smile,  fut.      fj.fi5id-ffofj.ai. 

AAod-co,  I  strike,  thresh,  „       oAod-o-co. 

AKpoa-0/j.ai,  I  hear,  „        aitpod-o-ofj.ai. 

The  following,  with  some  others,  take  77  instead  of  d  : — 
Eyyud-co,  J  pledge,  fut.  6771/77 -o-co. 

Bod-co,  I  shout  like  an  ox,  ,,     /3or]-ffOfj.at. 

Xpa-ca,  I  utter  an  oracular  response,  „     j^pi]-<ria. 

Observe  that  Aoi/co,  I  wash,  forms  from  the  simpler  verb  Aow 
the  middle  present  \ovrai,  \ov/j.fvos,  \ov,  \ovff9ai,  the  imperfect 
eAouyu.Tj*',  eAou,  eAouro,  etc.  The  other  parts  are  regularly  formed 
from  Aouco. 

An  example  of  the  way  in  which  contracted  verbs  are  conju- 
gated is  subjoined  below.  This  should  be  carefully  committed 
to  memory  exactly  as  it  is  given  here : — 


•tytco  ;  Ti/j,aeis,  TI/J.O.S  ;  n/xaei,  Ti/ioi ;  •nfj.at-rov,  Ti/j.aTov  ; 
nfj.afTov,  Tifj.aToi>;  ri/j.ao/j.fv,  rt/j.ea/j.ei' ;  rifj.aere,  nu.aTf  ;  ri(j.aovffi, 

TI/iCO(Ti. 

T^tao/xai,    rifj.S>fj.ai ;    Tj/u.aecr(?co,   rifj.atr9ca ;    fj.iff9oeo-9vv,    fj.Lff9ov- 
' ;    <pi\eofj.evos,    (^lAoVjUei/oj ;    e<f>i\fo/j.f9ov,    f<pi\ovfj.fQov;    eri- 
e,  €nu&o'9€  5  tc^uAeoi'TO,  €<bi\ovvro,  etc. 

PARADIG1IS   OP   CONTRACTED  VERBS.— ACTIVE   VOICE. 
INDICATIVE   MOOD. 

Present  Tense. 

CHARACTERISTIC   O.         CHARACTERISTIC    €.         CHARACTERISTIC    0. 

Sing.     rt/j.(a-ca)S>,I honour  ^iA(e-co)co,  I  love;  ^io-e(o-co)co,  I  let. 

rifj.(a-€ts)c[,s,  <pi\(e-eis)e'is,  fJ.in'9(o-eis)o'is. 

rifj.(a-fi)a,  (pL\(e-et)f?,  /x((T0(o-E()o?. 

Dual.    riu.(a-e)a-rov,  <f>t\(e-e)e'i-Tov,  fJ.i(r6(o-e)ov-rov. 


Plur. 

Sing. 

Dual. 
Plur. 


Sing. 

Dual. 
Plur. 


Sing. 

Dual. 
Plur. 


Sing. 

Dual. 
Plur. 


Sing. 
Dual. 
Plur. 


Nom. 
Gen. 


ri/j.(a-f)a.-re,  <£(A(e-e)e?-Te,  fj.io-9(o-e)ov-re. 

rifj.(a-ov)ia-<Ti,  <pi\(e-ov)ou-o-t,  fj.i<rQ(o-ov)ov-<n. 

Imperfect  Tense. 

erifj.(a-ov)cav,  e(pi\(e-ov)ow,  tu.iff6(o-ov)ovv. 

eri[j.(a-es)as,  f(f)t\(f-fs)fis,  ffj.iff9(o-es)ovs. 

erifj.(a-e)a,  e<pi\(e-f)et,  efj,iff9(o-e)ov.i 


eTifj.(a-ov)oci', 


ffj,iff6(o-ov)ovv. 


Perfect  Tense. 


Pluperfect  Tense. 


Future  Tense. 
nu."r\(T(a  cpcapaffca,      c^iATjcrco,  utffdcaffca. 

Aorist. 
fTi/j.r]ffa  e<f copdcro,    ec/jiATjcra,  ffjuff9ooffa. 

SUBJUNCTIVE    MOOD 

Present  Tense. 

Tj/i(a-co)co,  <f)iA(6-co)co,  fj,i<r9(o-ca)w. 

rifj,(a-ris)%s,  (pi\(t-fis)yt,  (J.iff9(o-ris)o'is. 

rifj.(a-v)a,  <pi\(e-ri)fj,  fj.Lcr9(o-ri)o'i. 

rifj.(a-t])a-rov,  <pi\(e-if)ri-rov,  fj.ifr9(o-ri)S>-roi 

riu.(a.-ri)a-rov,  <bi\(e-T])9i-rov,  uiff9(o-ri)w-roi 


<7>iA(e-co)co-o"i, 

OPTATIVE   MOOD. 

Present  Tense. 


n/j.(a-ois)ijis, 

T{yu(a-oi)cp, 

rifj.(a-oi)ea-rov, 

rifj.(a-oi)cp-/j.fv, 


(j>i\(e-ot)ot, 
(pi\(f-oi)oL-rov, 

C/)iA(6-Ol)oi-T77f, 


Attic  Form. 


<£iA(e-oj)oj-77TOf, 


fj.ia9(o-oi)oi-fj.i. 
(j.io~9(o-ois)oi.s. 

fj.Lff9(o-oi)ot-rot>. 
fj.iff9(o-oi)  oi-rrjv. 

fJ.lffd(o-Oi)oi-/J.€V. 

fj.LO~9(o-oi)oi-rf. 


fj.io-9(o-oi)oi-riv. 


rifj.(a-oi)(a-T]Te, 


fJ.lff9(o-Ol)oi-T]. 
jUICT0(o-Ol)ot-77TOf. 

fj.tff9(o-oi)oi-r]r-r]!/. 
/j.iff9(o-oi)oi-ri/j.ti>. 


fj.io-9(o-ot)o'i-tv. 


IMPERATIVE    MOOD 

Present  Tense. 
(pt\(e-e)fi, 
tpt\(e-e)(t-rca, 


rifj.(a-e)a,  <£iA(e-e)et,  (j,icr9(o-f)ov. 

Ttju(a-e)a-Tco,  c/MA(e-e)€i-Tco,  fj,iff9(o-e)ov-ra}. 

rifj.(a-e)a-rov,  <pi\(€-e)f't-rov,  fj.iff&(o-f)ov-rov. 

riu.(a-€)a-r<av,  <pL\(f-t)ei-ruj>,  fj,iff9(o-f)ov-Tan'. 

rifj.(a-e)a-rf,  (pt\(e-e)f7-re,  fj.LO-9(o-e)ov-re. 

nu.(a-e)a.-rtaffav  or  c|>iA(e-e)et-Tcoa'a»'  or  fj,iff9(o-f)ov-r(ao~av 

n/j.(a-o)cii-vrait>,        <pi\(e-o)ov-vr<av,  or  fj.io~9(o-o)ov-vr(at>. 


Tifj.(a-ov)ca-o~a, 


INFINITIVE   MOOD. 

Present  Tense. 


PARTICIPLE. 


<pi\(e-ov)ovi', 


/j.io-9(o-fiv)ovv. 


/j.iff6(o-ov)ov-cra. 
p.icrQ(o-ov)oiiv. 
fj,iff0(o-o)  ov-vros, 
(j.io~9(o-ov)o-j-<ri]S, 


LESSONS  IN  GREEK. 
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MIDDLE    VOICE. 

INDICATIVE     MOOD. 

Prettni  Tente. 


Sing.     T«/«(a-o)ai-fiai,  $>tA( 

Dual.     Tift.(a-o)<a-fj\0oy,        <pi\(»-o)ov-u.t8oy,       u.iff8(o-o)ov-u.t6ov. 

Plur.     Tiu.(a-o)u>'fj.t6a,          <pi\(t-ti)ov-fj*8a,         u,iff6(o-o)ov-u.t8a. 


Imperfect  Tense. 


Sing.     «Tifi(a-o)a>-/i7jv, 
fTiu.(a-ou)u, 


I.     tTtu,(a-o)u-u,f6ovt      f<f>i\(e-o)ou-u.t6ovt 
Plur,     fT(/t(a-o)bi-/x(0a,       t<f>i\(t-o)ov-u,fOa, 

Perfect  Tente. 
Sing.     TfTtu.iju.ai,  irf<pi\riu.ai, 

Pluperfect  Tense. 
tTrt(pi\rifj.ijy, 

Future  Tense. 
<f>i\rjffou,at, 

Aorist. 
t<t>i\rjffau,rjy, 

Third  Future  Tense. 
Trf(f>i\ijffou,ai, 

SUBJUNCTIVE     MOOD. 

Present  Tense. 


Sing.     tTfTifj.nu.rjv, 

firKpUfXJ.fJ.1iy. 

Sing.     Tiu.rtffou.ai, 
<pti>paffou,ai. 

Sing.     tTiu.ijffau.rjy, 
f<f>(i>pdffa/j,rjv. 

Sing.     T 


Tf<t>updffo/j.at. 


Sing.     Tifj.(a-u)<2-u.ai, 


Dual.    Ti/j.(a-(a)ci>-u,e6ov, 


Plur. 


Sing. 


Ttu,(a-co)ca-u.e6a, 
Tt(j,(a-rj)a-ff6f, 


Ttu.(a-ot)<f-u.riv, 

TlU,(a-Ot)<p-TO, 


Plur. 


Sing. 
Dual. 
Plur. 


Tiju(a-oi/)a>, 


<pt\(f-rj)r)-ffde, 
<pi\(e-t»)u-vTai, 

OPTATIVE   MOOD. 

Imperfect  Tense. 
<pi\(e-ot)oi-u,ijv, 
<pi\(e-ot)o7-o,  . 
<ptA(«-oj)o?-TO, 

</>tA(t-oi)or-o-0oi', 
</>iA(e-ot)ot-cr(?7)i', 
<pi\(f-oi)oi-/iifda, 


IMPERATIVE   MOOD. 

Present  Tense. 
<pi\(f-ov)ov, 

<pt\(f-f)fi-ff6ov, 
<piA(«-e)«?-<r0«, 


fj.KTdwcrofj.a.1. 


u,tffd(o-oi)o 
u,iff6(o-oi)o 
u,iffd(o-oi)o 
u,iff6(o-oi)o 

U.LffO(p-Ol)0 

fj,tffO(o-oi)o 
fj.tffd(o-oi)o 
u.iffd(o-oi)o 
u,iffd(o-oi)o 


Hiff6(o-ov)ov. 

fjuff8(o-f)ov-(r6(a. 

fjutr6(o-f)ov-<r6ov. 


Tiu,(a-f)a-ff8ov, 
Ttu,(a-e)a-ffOwv, 

(j,iff8(o-t)ov-ffdf. 
Ttu,(a-f)a-ff6u>ffav 
OTTiu,(a.t)a-ff8tav,    or  <f>i\(f-e)fi-o-8uv,  or  fj.iff8(o-e)ov-ff8<av. 

INFINITIVE     MOOD. 
Present  Tense. 


FABTICIPLK. 


Nom. 
Om. 

Sing. 
Sing. 


1<f>Upd0T)V, 


PASSIVE    VOICE. 

Aoritt. 
•^•An0i»»', 

Future  Tente. 
<pi\r)8riffo(juu, 

VEKBAL    ADJECTIVES. 
<pwpa.-T(ot,  *Tta,  -TII 
'Ttov  ;  u,tff8tt-Tfot,  -rtat  -rt 


-rta, 


REMARKS   ON  THE   CONTRACTED  VERBS. 

The  verbs  in  «a>  with  monosyllabic  stems,  as  »A««,  I  tail ; 
irvfdi,  I  breathe;  6tu,  I  run,  etc.,  admit  only  the  contraction  in 
fi  (made  up  of  «t  or  c<),  and  in  all  the  other  forms  remain  on- 
contracted,  as — 

Active. 
Pres.  Ind.   IlAcw,  TAe?f,  vrAf?,  Tc\fou.tv,  irAf?T(,  irA<ot>o*i. 

Subj.   FlAfoi,  TrAtTji,  irAtjj,  irh.fiafj.ii',  Tr\trjTf,  TrAtuxri. 
Jtnper.  IIAci.     Inf.  ir\flv.     Part,  •vb.etev,  irAcoixra,  »Afor. 
Impf.  Ind.   EirAeof,  -TrAeir,  (7rA«(,  fir\fou.fv,  *irAc?T(,  fw\tor. 
Opt.  IIAfo</ii,  TrAeou,  irAcot,  etc. 

Middle. 

Pres.  Ind.  FlAto/iai,  7f\tij,  v\f'iTai,  irk.tou.t8ov,  f\tiff$ov,  etc. 
Inf.  n\f7ff8at.     Part.  irAco/xccos.     Impf.  ti 


The  verb  Sew,  I  bind,  admits  contraction  in  all  its  forms, 
especially  in  ita  compounds,  as  TO  oovv,  TOM  Sovvros,  &ta&ovu.cu, 
KaTfSovv ;  but  not  Set,  it  is  necessary,  nor  Stoyuat,  /  must. 

Several  verbs  depart  in  contraction  from  the  ordinary  rules  : 
at,  act,  ay,  ay  become  77  and  rj  instead  of  a  and  a  ;  as,  fata,  £o>, 
I  live,  £rjs,  -rj,  -rjTov,  -rjTt  ;  inf.  £rjv ;  imperat.  (rj ;  imperf.  tfay, 
-rjs,  -TJ,  -rjTov,  -rjTTjy,  -rjTt.  Also  Tteiva-w,  irtivw,  I  am  hungry,  inf. 
irtivpy,  etc.  ;  5i^a-o>,  ottyu,  I  am  thirsty,  inf.  bffyrjv.  Further, 
Kva<a,  KV£>,  I  scratch,  inf.  KVTJV  ;  ffu.au,  afica,  I  wash,  inf.  ffnyy  • 
ji/aco,  ^w,  I  rub,  inf.  tyrjv  j  vpaouat,  ypwuat,  I  use,  need,  "Xpri, 
XprjTai,  inf.  xP')°'^a'-  So  aTroxpci/xai,  /  waste,  inf.  airoxp>)o'0ai  ; 
arcoxprj  (abbreviated  from  arroxpfj),  it  is  sufficient,  inf.  airoxp^", 
impf.  arrexpi) ',  XPacoi  XP**>  -  9ive  an  oracle,  XP$*>  XPV>  *-n^-  XCV"- 

Respecting  the  use  of  the  Attic  forms  of  the  optative  in  r\v. 
observe  that  in  the  singular  of  the  verba  in  co>  and  oa  the  form 
otrjv  ia  preferable  to  the  ordinary  form,  and  in  the  verbs  in  aa> 
is  almost  exclusively  to  be  employed ;  but  in  the  dual  and  the 
plural  the  ordinary  form  in  all  three  kinds  of  verba  is  more 
usual.  The  third  person  plural  has  regularly  the  shorter  form. 

State  what  ia  the  part,  and  what  the  English,  of  the  words  in 
the  following  exercise  : — 


'.      TIUMU.I. 

<f>i\oify.  Ttu,(fu.rjv.  Ttu.(pu.fda.  Tiu.<f.  Ttfifty.  fiiffOoiTf.  (Ttfia. 
e<t>i\ei.  eu.tff8ov.  «pi\fiTO.  u.iff8ovro.  tTtu.cou.fv.  f<pi\ttTf. 
e/j.iff8ovTf.  fTifnaffBe.  eu.iff6ovff6e.  TIU.UV.  Ttfueffa.  $I\OVVTOS. 
Ttfj.uu,evrj.  <pt\ovfj.fvov.  fj.iff8ouff6ai.  fj.iff6oi.  <pi\£>fi,ai.  <pi\ovu.ai. 
<J>iA7;.  <f>i\ei<r6ai. 

Give  the  contracted  form  for  these  unoontracted  forms  : — 

T(uae:s.  (pi\t 
fTtu,atff6ov.  tipi 
fj.ev.  fjuffdooi. 


a.    Ti/j,afTt.    Ttjuae.    <f>i\tou,ev.    Tiu.aovffi. 
eou,rjv.  fu,iff6o(TO.    fj.iff6oofj.fvo3.    TifjAoity.    $i\tot- 
fj.iffOooiu.1.      Tiuaotro.       fj.iff6ooi.mo.       Ttua.onju.fv. 


Write  out  in  full,  according  to  the  paradigms,  the  following 
verba,  first  in  an  uncontracted  form,  and  then  in  a  contracted 
form,  and  then  again  in  the  two  forms  combined  : — 

4>o/3fo>,  I  frighten,  <po$r\ffia,  ir«f>ofiriKa,  itt<po&rtnai. 

Xupetf,  I  yield,  xtaprfffw,  Kexuprjita,  Kf x^y)Mai- 

Tloitto,  I  make,  iroirjffQi,  irfrroirjKa,  irtTroirj/itat. 

A7airaa>,  I  love,  ayarrrjfftit,  Tjyamjica,  Tryajnjfia;. 

NIKOO),  I  conquer,  vinrjffii>.  vfvucijKa,  veviKriuat. 

AT/AO«.',  I  show,  Sij\<affie,  $eorj\o>ica,  StSri\ccu.ai. 

Xpvffow,  I  gild,  xpvffwffta>  Kfxpvffwica,  Kfxpvffwiulu~ 
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KEY   TO   EXERCISES   IN   LESSONS   IN    GREEK.— XXXII. 
EXERCISE  94. — GREEK-ENGLISH. 

1.  I  was  setting  upright.  2.  I  was  playing  drunken  pranks.  3.  I 
jnade  a  disturbance.  4.  I  have  set  upright.  5.  I  was  serving.  6.  I 
was  living.  7.  I  was  supporting.  8.  I  was  narrating.  9.  I  have 
built.  10.  I  was  throwing.  11.  I  was  leading.  12.  I  have  hoped. 
13.  I  have  entreated.  14.  I  have  associated.  15.  I  have  lamented. 
16.  I  was  praying.  17.  I  spent.  18.  I  was  following,  19.  I  had 
founded.  20.  I  had  taken.  21.  I  have  been  dug.  22.  I  was  casting 
away.  23.  I  was  preparing.  24.  I  was  in  a  state  of  displeasure.  25. 
I  have  been  a  benefactor.  26.  I  have  narrated. 


KEY  TO  EXERCISES  IN  LESSONS  IN  GREEK.—  XXXIII. 
EXERCISE  95.  —  GREEK-ENGLISH. 

1.  The  soldiers  were  ordered  to  go  against  the  enemy.  2.  Sparta 
was  once  fearfully  shaken  by  an  earthquake.  3.  The  power  of  the 
Persians  has  been  broken  by  the  Greeks.  4.  The  enemy  were  shut  up 
in  the  citadel.  5.  The  barbarians  took  to  flight  when  they  heard  the 
Greeks  dash  their  shields  against  their  spears.  6.  The  war  was 
stopped.  7.  We  hope  that  we  shall  accomplish  all  things  well.  8. 
I  would  that  I  might  accomplish  all  things  well.  9.  The  treaty  has 
been  broken  by  the  barbarians. 

EXERCISE  96.  —  ENGLISH-GREEK. 


1.  Ol  <rrpari<a-rai   irpot  rout  Tro\ffttovt   i 
*H  jroXiv    »ijLteTCpa    iiiro  aeicr^iou  Teffpavfna 
6paw?0n<reTai.     4.   'H  TToXit  vvo  atiapov 
VTTO  TWV  'EXXrji/wi/   tQpoivaOri.      6.   Oi  iroXef 
ciotv.     7.    A!   ao-Tridet  irpot  ^a.  Sopa-ra  vtro 


opevf<r9at  KeK6\tv<rftevoi  eio-iv.  2. 
.  3.  EKCivrj  n  TroXi?  wjro  <TCtfffjiOV 
eietat.  5.  'H  TO)I/  Tlepffiav  <W«,"<v 
ioi  ett  rr)v  aKpav  KaTaK6K/\ei<r;u£i/Oi 
^lav  iroXe/ouwi/  (KpovaOnaav.  8.  'O 


Xe^iot   TrejrauTai.      9.   'O  TroXejUor   TrfiravcrfTai 
tfjiftta.       11.    KeXeuirai     pa&iov    ecrnv  n  avva 


10.    E<0e  waina   KaXa>r 
12.    'H    trvv0riKn    viro    -ri 


LESSONS  IN   MENSURATION.— I. 

MENSURATION  is  a  comprehensive  and  general  term,  signifying 
the  determination  of  the  extent  both  of  lines,  surfaces,  and 
solids,  and  is  derived  from  the  Latin  word  mensura,  a  measure ; 
and  it  is  our  purpose  to  explain  in  the  following  chapters,  as 
simply  as  possible,  the  rules  by  which  the  science  is  governed. 

In  our  treatment  of  Geometry  (which  is,  after  all,  but  a  branch 
of  Mensuration)  we  have  explained  what  are  the  relations,  pro- 
portions, and  properties  of  lines  and  surfaces.  Under  the  head 
of  Mensuration  we  shall  show  the  mode  of  estimating  the 
lengths,  surfaces,  and  capacities  formed  by  lines  and  angles. 
And  herein  lies  the  difference  between  the  two  subjects,  for 
whilst  Geometry  simply  treats  of  the  general  relations  of  lines 
and  angles,  Mensuration  enters  into  the  methods  for  determining 
their  length  and  extent  in  individual  cases. 

In  order  to  avoid  repetition,  we  will  refer  our  readers  to  our 
chapters  upon  Geometry  for  the  definitions  which  are  necessary 
to  be  understood  in  studying  the  subject  of  Mensuration. 

It  will  strike  every  person  upon  reflection  that  all  measure- 
ments must  be  included  under  four  distinct  heads  :  the  first,  of 
lines ;  the  second,  of  angles,  that  is,  of  the  inclination  of  two 
lines  to  each  other  which  meet ;  the  third,  of  surfaces,  that  is, 
of  spaces  included  or  shut  in  by  lines,  but  devoid  of  thickness  ; 
and  the  fourth,  of  solids,  that  is,  of  bodies  possessed  of  length, 
breadth,  and  thickness.  Everything  possessed  of  magnitude 
can  be  classed  under  one  or  other  of  these  four  distinct  heads, 
and  we  propose  to  adopt  the  order  in  which  we  have  stated 
them  in  our  consideration  of  measurements  generally. 

And  first  as  to  lines.  The  measurement  of  lines,  which  at 
first  sight  appears  a  very  simple  process,  is  by  no  means  so  easy 
a  matter  as  it  appears.  We  are,  of  course,  speaking  not  of 
approximate,  but  of  correct  measurement.  It  is  by  no  means 
easy  to  ensure  perfect  uniformity — undevialing  equality — in  the 
length  even  of  the  self-same  thing.  The  dimensions  of  all 
bodies  are  affected  in  a  greater  or  less  degree  by  differences  of 
temperature,  and  however  minute  this  difference  may  be,  yet 
when  the  body  or  instrument  so  affected  is  intended  to  be  used 
as  a  standard  or  guide  wherewith  to  measure  other  and  longer 
"ines,  an  error,  however  trifling,  becomes  speedily  doubled, 
tripled,  and  so  on,  until  it  has  grown  serious. 

Our  national  standards  of  measurement  are  on  this  account 
most  scrupulously  protected,  and  if  required  for  reference  must 
be  used  with  the  greatest  caution,  particularly  as  regards 
temperature. 

It  is  not,  however,  necessary  in  the  ordinary  routine  of  busi- 


ness to  be  so  minutely  exact  as,  for  instance,  to  bring  a  powerful 
microscope  to  bear  upon  the  point  where  the  rod,  rule,  or  chain 
has  to  repeat  itself  in  order  to  secure  perfect  coincidence  at  the 
point  of  meeting.  Indeed,  in  the  use  of  that  valuable  measurer 
of  length,  the  Gunter  chain — an  instrument  wo  shall  have 
again  to  refer  to — a  man  accustomed  to  the  work  will  bring  its 
back  extremity  so  nearly  to  coincide  with  the  point  where  the 
front  end  of  the  chain  last  touched,  that  after  many  hundred 
repetitions  of  the  operation,  a  second  measurement  by  calcula- 
tion will  detect  but  a  few  inches  of  difference. 

In  measurements  of  length,  when  the  distance  to  be  measured 
is  trifling,  recourse  is  had  to  a  foot  rule,  a  yard  measure,  or  a 
ten-foot  rod ;  but  in  longer  distances,  the  measurement  of  land 
for  instance,  the  "  Gunter  chain  "  is  employed,  for  reasons  which 
will  be  explained  when  we  come  to  treat  of  land  surveying. 
This  chain  consists  of  100  iron  links  united  by  iron  rings.  The 
full  length  of  the  chain  is  66  feet,  consequently  each  link  and 
its  accompanying  ring  is  ^  of  a  foot  in  length,  or  7'92  inches. 
Every  ten  links  from  either  end  is  distinguished  by  a  brass 
label  having  one  or  more  notches  cut  in  it,  the  number  of 
notches  corresponding  to  the  number  of  tens  from  the  end 
nearest  it,  and  the  middle  or  fiftieth  link  having  a  circular  piece 
of  brass  attached  to  it.  These  marks  are  intended  to  save  time 
and  trouble  in  counting  the  number  of  any  particular  link  from 
the  extremity  of  the  chain. 

Another  point  for  consideration  in  measuring  accurately  a. 
long  line  is  to  guard  against  any  deviation  from  its  intended 
route.  If  it  be  a  straight  line,  the  course  throughout  must  be 
absolutely  straight,  and  to  accomplish  this  it  will  be  necessary 
either  to  fix  upon  a  given  landmark  of  small  lateral  dimensions 
which  lies  exactly  in  the  intended  line,  and  to  direct  each  suc- 
cessive extension  of  the  chain  upon  this  point  by  the  eye,  from 
the  back  end  of  the  chain,  or  previously  to  stake  out  by  means- 
of  rods  the  line  of  route,  and  to  be  careful  that  the  chain  lies 
always  evenly  along  that  line.  In  the  measurement  of  a  curved 
line,  the  rods  employed  to  stake  it  out  must  stand  sufficiently 
close  together  as  that  an  almost  inappreciable  difference  shall 
exist  between  the  straight  lines  which  connect  them  and  the 
curve  of  which  they  form  a  part.  Correctness  in  the  measure- 
ment of  lines  is  absolutely  essential  to  correctness  in  the  mea- 
surement of  the  spaces  enclosed  by  them ;  this 
fact  cannot  be  too  carefully  borne  in  rnind. 

Our  next  step  is  the  consideration  and 
measurement  of  the  inclination  of  two  straight 
lines  to  each  other  which  meet,  that  is,  of 
tho  angle  formed  by  their  meeting  or  inter- 
section. Mensuration  in  this  respect  is 
simply  the  application  of  arithmetic  to  trigo- 
nometry. We  shall  not  at  present  go 
deeply  into  the  subject  of  trigonometry,  but 
merely  explain  the  rules  upon  which  the  measurement  of  angle;? 
is  based. 

It  is  proved  by  geometry  that  the  angles  at  the  centre  of  a 
circle  bear  to  one  another  the  same  proportion  as  the  arcs,  oi' 
portions  of  the  circumference  of  the  circle  which  the  lines  form- 
ing the  angles  cut  off  from  it. 

In  Fig.  1,  let  B  c  D  be  a  circle  of  which  A  is  the  centre,  and 
let  the  line  A  B  be  drawn,  and  suppose  it  fixed.  It  is  evident 
that,  as  from  the  centre  of  a  circle  any  number  of  lines  or  radii 
can  be  drawn  from  the  centre  to  the  circumference,  we  can  draw 
A  c,  A  c'  in  any  position  we  please,  and  thus  form  any  number 
of  angles  B  A  c,  B  A  c'  at  the  point  A.  Now  the  measure  of 
these  angles  is  estimated,  not  by  the  lines  which  form  them,  as 
A  B,  A  c,  A  c',  but  by  the  arcs  of  the  circle  these  lines  cut  off ; 
thus,  the  measure  of  the  angle  B  A  c  is  the 
arc  B  c,  and  so  on.  It  is,  therefore,  only 
necessary  to  adopt  some  method  of  dividing 
these  arcs  in  order  to  measure  arithmetically 
the  angles  they  represent. 

Now  it  has  been  decided  that  every  com- 
plete circle  shall  be  considered  as  divisible 
into  360  equal  parts,  each  of  these  parts  to  be 
called  a  degree ;  again,  each  degree  shall  be 
divisible  into  sixty  equal  parts,  called  minutes; 
minute  into  sixty  equal  parts,  called  seconds. 


Fig.  2. 


and  each 
The  division 

can  be  carried  further,  but  it  is  not  usual  to  extend  it  beyond 
seconds.  The  signs  by  which  these  several  divisions  are 
recognised  are  : — A  degree,  by  ?  ;  a  minute,  by ';  and  a  second, 
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by  " ;  thiw  23°  12'  10*  would  read  twenty-three  degree*,  twelve 
uiinutoH,  ten  seconds. 

•v  foota  will  bo  well  to  be  remembered  by  the  reader.    By 
Hi,.  In:  i mi  Book  of  Euclid,  it  in  stated  that 

when  a  ri/lit  lino  Htunding  upon  another  right  line  makes  the 
adjacent  angles  equal  to  each  other,  each  of  these  is  called  a  right 
:i!i-l.'.  This  condition  of  two  linen  U  shown  in  Fig.  2,  in  which 
tin)  lino  AC  stands  upon  tlu>  1m. •  i>  B  so  as  to  make  the  adjacent 
ii  A  c,  D  A  c  equal ;  and  in  this  case  each  of  these  angloH 
is  called  a  right  angle.  Again,  by  the  14th  Proposition  of  tbo 
First  Book  of  Euclid  it  U  shown  that  if  at  a  point  in  a  ri^nt 
line  two  other  right  linos  upon  opposite  sides  of  it  make  the 
adjacent  angles  equal  together  to  two  right  angles,  these  two 
lin.-H  Hhall  be  in  one  ntraight  line.  So,  by  reference  to  Fig.  -, 
if  at  the  point  A  in  tho  line  A  c,  the  two  right  lines  A  B,  A  D 
upon  opposite  sides  of  it  mako  the  adjacent  angles  BAG,  D  A  C 
oqual  to  two  right  angles,  the  linos  A  B,  A  D  shall  bo  in  ono 
straight  lino ;  and  it  has  been  assumed  that  in  this  figure  these 
adjacent  angles  are  equal  to  each  other,  and  are  equal  to  two 
right  angles.  Therefore,  the  line  D  A  B  is  a  straight  line,  and 
oa  it  passes  through  the  centre  of  tho  circle  B  o  D  it  clearly 
bisects  tho  circle,  that  is,  it  outs  it  into  two  equal  parts  or 
hemispheres.  From  this  we  gather  that  two  right  angles 
together  measure  the  number  of  degrees 
contained  in  half  a  circle,  or  «£j°  =  180°, 
and  hence  one  right  angle  measures  i«*J 
=  90°. 

There  is  another  fact  our  readers  must 
bear  in  mind.  It  has  been  stated  that  the 
arc  is  the  measure  of  the  angle ;  but  the 
measurement  of  this  arc  in  degrees, 
minutes,  etc.,  is  quite  irrespective  of  its 
size. 

Wo  will  prove  this.  Lot  A  (Fig.  3)  be  the  common  centre  of 
the  two  circles,  BCD  and  B'  </  D',  of  which  the  circle  B'  c*  D'  is 
double  the  diameter  of  tho  circle  BCD,  and  let  the  two  straight 
lines  ABB',  ADD'  be  drawn  from  A  to  cut  the  two  circles  at 
B  B',  and  D  D'  respectively.  Assume  tho  angle  BAD  equal  to 
60°,  then  D  B  is  its  measure  ;  but  evidently  the  angle  B'  A  D'  is 
identical  with  the  angle  BAD,  and  is  therefore  equal  to  60°, 
and  B'  D'  is  its  measure.  Hence,  although  B'  D'  is  double  tho 
length  of  B  D,  it  yet  measures  only  the  same  number  of  degrees. 
Once  more.  Any  two  angles  which  together  mako  up  90°  are 
called  complements  of  one  another — thus  25°  is  the  complement 
of  65°;  and  any  two  angles  which  together  make  up  180°  are 
called  tho  supplements  of  one  another — thus  80°  is  the  supple- 
ment of  100°. 

The  next  step  will  bring  us  to  the  consideration  of  triangles. 
This  word,  derived  from  the  Latin  triangulum,  implies  a  figure 
having  three  angles,  and  three  sides.  It  is  at  once  evident 
that  this  subject  introduces  a  third  element  of  measurement, 
namely,  surface,  or  superficies.  We  have  treated  of  lines,  the 
measure  of  which  is  expressed  in  inches,  feet,  yards,  chains, 
«tc.  We  have  shown  how  angles  are  formed  by  lines,  and  have 
explained  that  tho  measure  of  angles  is  expressed  in  degrees, 
minutes,  etc.  We  now  add  a  third  element,  namely,  surface. 
So  long  as  only  two  straight  lines  were  involved,  we  could  in- 

clijde  no  definite  space 
or  surface  within  them, 
but  the  addition  of  a 
third  line  so  as  to  form 
a  triangle  at  once  limits 
the  lengths  of  the  first 
two,  and  encloses  a 
space. 

We  will  first  glance 

at  the  relations  which  the  several  lines  and  angles  of  a  triangle 
occupy  with  respect  to  each  other,  but  must  of  necessity  refer 
the  student  to  our  papers  upon  Geometry  for  many  introductory 
points  connected  with  our  present  subject. 

Euclid  has  proved,  in  tho  32nd  Proposition  of  his  First 
Book,  that  the  three  interior  angles  of  every  triangle  are 
together  equal  to  two  right  angles,  that  is,  to  180°.  Let  the 
reader  bear  this  fact  in  mind.  Hence  it  follows  that  if  tho 
measure  of  any  two  angles  of  a  triangle  be  known,  the  third 
angle  can  bo  found  by  simple  subtraction.  For  instance,  in 
the  triangle  ABC  (Fig.  4),  let  tho  angle  ABC  equal  75°,  and 
the  angle  B  c  A  equal  45°,  the  sum  of  these  two  angles  will  be 


Fig.  4. 


Pig.  5. 


Fig.  0. 


75°  +  45°  =  120° .  Then  subtract  1 20°  from  1 80°  (the 
of  two  right  angles),  and  the  remaining  60°  will  be  the 
of  the  angle  B  A  c. 

There  are  some  remarkable  fact*  in  connection  with  that 
particular  kind  of  triangle  called  a  right-angled  triangle  which 
we  will  state  here,  as  being  calculated  to  introduce  the  further 
consideration  of  the  subject  to  our  readers. 

In  his  47th  Proposition  of  the  First  Book,  Euclid  has 
proved  tho  wonderful  (act  that  in  every 
triangle  having  one  angle  a  right  angle, 
i.e.,  90°,  the  space  enclosed  by  a  square 
constructed  upon  that  side  of  the  triangle 
opposite  the  right  angle  is  equal  to  tho 
sum  of  tho  two  squares  constructed  upon 
tho  other  two  sides  respectively. 

Lot  A  B  c  (Fig.  5)  be  a  right-angled  tri- 
angle, of  which  B  A  c  is  tho  right  angle. 
Then  a  square  constructed  upon  B  c  will 
equal  in  area  the  squares  constructed  upon  B 
the  two  sides  AB  and  AC  added  together. 
Tho  general  formula  or  expression  for  this 
interesting  problem  U  (referring  to  Fig.  5)  B  c*  =  A  B*  -f-  A  c*, 
and  therefore  BC  =  VABJ  +  AC*.  In  this  case  we  suppose 
the  lengths  of  A  B  and  A  c  to  be  known,  and  from  the  above 
equation  B  c  can  bo  found.  Again,  suppose  B  c  and  A  c  to  be 
known,  then  by  transposing  the  equation,  and  keeping  the  un- 
known side  by  itself,  we  have  AB3=BC3  —  AC*;  therefore 
A  B  =  V  B  c*  —  Ac2;  and  so  by  another  transposition  we  can 
find  A  c,  provided  we  know  the  lengths  of  A  B  and  B  c.  Hence 
we  arrive  at  the  general  and  important  fact  that  in  every  right- 
angled  triangle,  if  we  know  the  lengths  of 
any  two  of  its  sides,  we  can  by  simple  cal- 
culation find  the  third. 

Now  this  fact  can  be  made  use  of  in 
a  variety  of  ways.  We  must  first  refer 
the  reader  to  the  4th  Proposition  of  the 
Sixth  Book  of  Euclid,  in  which  it  is  stated 
and  proved  that  in  equiangular  triangles 
the  sides  about  the  equal  angles  arc  pro- 
portional. For  instance,  in  Fig.  6  let  the 
two  triangles  ABC  and  A7  B7  c7  be  equi- 
angular, the  angle  A  being  equal  to  the 
angle  A7,  B  to  B',  and  c  to  c7 ;  then  A  B 
is  to  A7  B7  as  B  c  is  to  B7  c7.  Again,  sup- 
pose these  triangles  to  be  contained,  the  lesser  within  the 
greater,  as  shown  in  Fig.  7,  and  let  B'  and  B  be  the  right 
angles.  Now  since  the  angles  A7  B'  c  and  ABC  are  both  right 
angles  they  are  equal  to  each  other,  and  the  angle  at  c  ia 
common  to  both  ;  hence  the  angle  B  A  c  is  equal  to  the  angle 
B7  A7  c,  and  the  two  triangles  have  the  sides  about  the  equal 
angles  proportional,  that  is,  A7  B7  is  to  A  B  as  B7  c  is  to  B  c.  But 
it  is  the  well-known  fact  of  proportion  that  whenever  three 
quantities  are  known  the  fourth  can  be  found.  Hence,  if  A7  B7, 
B7  c,  and  A  B  be  known,  the  length  of  B  c  can  be  found. 

This  rule  can  be  applied  to  practical  use  in  the  following 
manner : — 

Suppose  we  wish  to  ascertain  the  height  of  a  building  whose 
base  we  can  reach.     Measure  with  a  chain,  or  other 
suitable  instrument,  a  certain  distance  from  the 
foot  of  the  building.     Then  at  a  certain  dis- 
tance from  this  point,  and  between  it  and 
tho  building,  erect  a  perpendicular  rod, 
whose   length   is   known,   and   let   it 
stand  at  such  a  point  as  that  the 
line  of   sight   between  the   dis- 
tance measured  and  the  sum- 
mit  of  the  building  shall 

exactly   pass    over    the        c'./  K&*«  8. 

top  of  the  rod.    Then 
measure    the    dis- 
tance from  the 
bottom  of  the 
rod    to     the 

above-named  point,  and  by  the  rule  of  three  the  height  of  the 
building  can  be  ascertained. 

In  Fig.  8  let  BC  represent  any  building,  whose  height 
it  is  desirable  to  ascertain.  Measure  a  given  distance  from 
B  to  A,  of  say  fifty  feet,  then  place  a  rod  s'c7  at  a  certain 
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point  along  the  line  A  B,  so  that  the  line  of  sight  from  A  to  C 
exactly  touches  the  point  c'  of  the  rod.  Let  this  point  be  at 
B',  say  fifteen  feet  from  A,  and  let  the  length  of  the  rod 
B'  c'  be  twelve  feet ;  then  A  B'  is  to  A  B  as  B'  c'  is  to  B  c,  or 
arithmetically — 

A  B'     :     A  B      :  :     B'  c'      :     B  C 
15       :       50       :  :        12       :       40 

that  is  to  say,  the  height  of  the  building  is  forty  feet. 

Again,  suppose  a  building  whose  height  is  known  stands  upon 
the  edge  of  a  river  whose  breadth  we  desire  to  know.  Upon 
the  opposite  brink  of  the  river  fix  a  rod  of  a  known  height 
perpendicularly,  and  let  the  observer  retire  from  the  river  until 
his  line  of  sight  from  the  ground  level  places  the  top  of  the  rod 
in  coincidence  with  the  summit  of  the  building.  Then  measure 
the  distance  from  the  foot  of  the  rod  to  this  point,  and  by  the 
rule  of  three  we  obtain  the  breadth  of  the  river. 

In  Fig.  8  let  B  c  be  a  building,  whose  height  is  known  to  be 
forty  feet.  Let  B'  B  be  the  river  flowing  between  the  observer 
at  A  and  the  building.  Then  plant  the  rod  B'  c'  perpendicularly 
upon  th'e  brink  of  the  river,  and  let  A  be  the  point  where  the 
line  of  sight  A  c  strikes  the  top  of  the  rod.  Let  the  height  of 
the  rod  be  twelve  feet,  and  the  distance  from  A  to  B'  be  found 
to  be  fifteen  feet ;  then — 


B  c 
12 


AB 

15 


B  C 

40 


A  B 
50 


but  A  B'  =  15  feet,  therefore  B'  B  =  50  —  15  =  35  feet,  the 
breadth  of  the  river. 

Our  next  paper  will  contain  further  examples  upon  the  fore- 
going points. 


LESSONS   IN   ENGLISH.— XLIV. 

NUMBER   (continued). 

WORDS  which  come  from  foreign  languages  ought  to  retain 
their  vernacular  plurals.  Many  such  words  do  retain  their 
vernacular  plurals.  Others  form  their  plurals  after  the  English 
manner.  A  few  are  used  both  ways.  Common  sense  dictates 
that  so  long  as  a  word  is  not  naturalised,  it  should  keep  its  native 
form ;  but  when  a  word  is  naturalised — that  is,  when  a  word 
has  become  thoroughly  English  by  being  in  common  use — then 
such  word  should  follow  English  examples.  The  seventy-three 
words  which  ensue,  derived  from  the  Hebrew,  Greek,  Latin, 
Italian,  and  French  languages,  retain  in  English  their  original 
plurals;  those  to  which  U  is  affixed,  have  also  the  English 
plural  in  s. 

Singular.*  Signification.         •  Plural. 

Amanuen'sis  a  secretary  amanuen'ses. 

Anal'ysis  decomposing  anal'yses. 

Antithesis  opposition  antitheses. 

Apex  a  point,  top  apices. 

Aphelion  greatest  distance  from  the  sun  aphe'lia. 

Appen'dix  addition  appen'dices. 

Arca'num  a  secret  arca'na. 

Auto'maton  a  self-  mover  auto'mata. 

Axis  the  pole  on  which  a  wheel  turns         axes. 

Ban'dit  a  robber  baudit'ti. 

Basis  a  .foundation  bases. 

Cal'culus  a  small  sfona  cal'culi. 

Calx  a  reduction-  to  pou-der  by  burning      calces. 

Catacbre'sis  an  abuse  of  words  catacbre'ses. 

Che'rub  an  angel  cherubi'm. 

Colos'sus  an  immense  statue  colos'si. 

Crisis  a  decisive  condition  crises. 

Crite'rion  a  means  of  discrimination  crite'ria. 

Datum  something  granted  data. 

Desidera'tum          something  wanted  desidera'ta. 


Diag'resis 

Dogma 
Efflu'vium 

Ellip'sis 

Em'phasis 

Empo'rium 

Enco'mium 

Ephem'eron 


(the  marks,  as  in  aer,  showing  \ 
•<tliat  two  DOU'els  coming  together  s  di 
(are  to  be  separately  pronounced     ) 


diffi'reses. 


an  opinion 


dog'nmta,  E. 
(  something  flowing  out  of  a  body,)       „   ,  . 
\adisagreeableodour  f    eflluvm- 


an  omission 

force  in  utterance 

a  market 

a  eulogy 

a  short-liued  animal 


ellip'ses. 
em'phases. 
empo'ria,  R. 
enco'mia,  R. 
ephem'era. 


*  The  accents  as  in  Amanuen'sis,   Catachre'sis,  are  put  to  show 
where  in  pronunciation  tbe  stress  of  the  voice  should  be  tbrown. 


Singular. 
Erra'tum 
Focus 
Fora'men 
Formula 
Fo'rum 
Fungus 
Ge'nius 
Genus 

Gymiaa'sium 
Hypotb'esis 
Ig'iiis-fat'uus 
Index 
La'mina 
Larva 
Magus 
Mausole'um 
Me'dium 
Memoran'dum 
Men'struum 
Mephi'tis 
Metamor'phosis 
Mias'rna 
Momen'tum 
Monsie'ur 
Nau'tilus 
Neb'ula 
Oa'sis 

Paren'thesis 
Parhelion 
Peribe'lion 
Pbasis 

Pheno'menon 
Po'lypus 
Probos'cis 
Ra'dius 
Sarco'phagus 

Sta'men 

Seraph 

Stim'ulus 

Stratum 

Thesis 

Tu'mulus 

Vertex 

Vortex 
Virtue's  o 


Sijni/ication. 
an  error 

a  hearth,  a  centre  of  heat 
an  opening 

a  form,  model,  direction 
a  market-place 
a  mushroom, 
a  tutelary  god 
a  race  or  kind 
a  place  of  exercise,  a  school 
a  supposition,  theory 
will  o'  tlie  wisp 
a  pointer,  a  list  of  icords 
a  thin  piece  of  metal 
a  grub 

a  magian,  a  magician 
a  tomb 
a  channel 


Plural, 
errata, 
foci. 

fora'mina. 
for'mulee,  B. 
fora,  R. 
fungi, 
genii, 
genera, 
gymna'sia. 
hypoth'eses. 
ig'ues-fat'ui. 
in'dJces. 
la'ininse. 
larvae, 
magi. 

inausole'a,  E. 
me'dia,  E. 


something  to  be  remembered,  a  note,  memoran'da,  E. 

a  dissolvent  menstrua,  K. 

a  pestilential  exhalation  mephi'tes. 

a  change  metamor'plioses. 

a  noxious  particle  mias'mata. 

moving  power  mo'menta. 

Sir  or  Mr.  messieu'rs. 

the  little  sailor,  the  nautilus  nau'tili. 

a  little  cloud  neb'ulee. 

a  gr«e?i  spot  in  the  desert  oa'ses. 

something  2>ut  in,  interposed  paren'theses. 

a  mocfc  sun  parhelia. 

the  nearest  distance  from  the  sun       perihe'lia. 

an  appearance,  a  phase  phases. 

a  natural  appearance  pheno'mena. 

many-/ooted,  an  ulcer  polypi. 

an  elephant's  trunk  probos'cides. 

a  spofce  of  a  wheel,  half  a  diameter     ra'dii. 

a  stone  coffin  sarco'phagi. 
(  the  threads  of  a  warp,  stn'ng  of  )      ,   ,    „ 
\  an  instrument,  fibre.                        }    sta  mma>  E" 

an  angel  seraphi'm,  E. 

a  good  impulse  stiru'uli. 

a  layer  strata,  R. 

a  position,  a  theme,  a  subject  theses. 

a  mound,  barrow  tu'muli. 


{the  extreme  point  on  which  some-  "\ 
J  thing  turns,  the  top  of  the  head,  \- 
(a  top  j 


a  whirlpool 

a  student  of  art 


ver'tices. 

vor'tices. 
virtuo'si. 


The  following  words  are  the  same  in  the  singular  and  the 
plural,  viz.  : — 

Hia'tus,  a  gaping,  opening,  an  inter- 


Appara'tus,  preparation,  a  collection 

of  instruments. 

Census,  a  numbering  of  the  people. 
Conge'ries,  a  heap  or  pile. 
Corps  (core),  a  body  of  soldiers. 
Deer,  a  stag. 
Gallows,  an  tnstrumejit  for  hanging 

criminals. 

Sheep,  a  woolly  quadruped. 
Species,  a  race. 
Swine,  a  pig. 


Im'petus,  impulse,  momentum. 
Means,    met7iod   of  obtaining   any' 

thing. 

News,  fresh  information. 
Pains,  labour,  trouble. 
Fish,    an   aquatic    animal   and   all 

kinds  of  fish,  as  cod-fish,  &c. 
Se'ries,  a  number  of  things  placed  in 

order. 


The  word  alms  is  commonly  given  as  a  noun  plural  in  form, 
and  either  singular  or  plural  in  signification.  The  s,  however, 
is  not  an  inflection,  but  belongs  to  the  root,  being  retained  from 
the  Greek  eleemosyne.  Alms  is  rarely  used  in  the  singular. 
The  s  in  riches  is  in  the  same  way  derived  from  its  original,  the 
French  richesse. 

Census  and  apparatus  retain  in  English  their  Latin  plurals, 
which  are  census  and  apparatus;  the  same  remark  may  be 
made  of  impetus,,  series,  and  species. 

Corps,  from  the  Latin  corpus,  corporis,  a  body,  has  the  s 
from  its  root,  and  is  really  singular  in  form. 

CASE. 

Our  grammatical  terms  are  derived  from  the  Latin.  In  Latin 
grammar,  case  denotes  the  change  or  changes  which  nouns  and 
pronouns  undergo  in  their  terminations  corresponding  with 
certain  changes  in  signification.  Thus  nubes  is  a  cloud ;  but 
nubi  is  to  a  cloud,  where  the  termination  or  what  is  called  the 
case-ending  es  is  changed  into  the  case-ending  i.  The  case- 
endings  of  the  plural  vary  from  the  case-endings  of  the  singular. 


ELECTRICITY. 
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I  present  this  Latin  noon  in  full,  together  with  tuo  English 

iiu-iiiiintf*  :  " 

Singular.  Plural. 

«  AM   •.                 LAT1H.  EJim.IUn.                    LiTIJf.                 SBOLISB. 

\ornu,   :    Y.        uubM  a  cl  Bubo*                 cloud*. 

lienittr*.              uubi*  »/  ft  cloud  uubtum            o/  cloujK. 

Dative.                iiul-i  (o  ft  cloud  nubibu*            to  cloud*. 

Accv*ativ*.        nubtm  a  cloud  nubM              cloud*. 

KooattM.            !..ii- .  0  aloud!  nube*              O  cloud*  / 

.Ibl.i                   nab«  by  a  cloud  nubibu*           by  cloud*. 

Now  here,  you  BOO,  what  is  expressed  by  the  English  of  is  in 
the  Latin  expressed  by  the  letter  •  (the  i  belongs  to  the  stem 
or  root  of  the  word) ;  so  our  to  is  represented  by  t,  and  oar  by 
in  represented  by  0.  In  general,  then,  we  may  say  that  the 
changes  of  meaning  whioh  tho  Romans  represented  by  variations 
in  the  endings  of  nouns,  we  express  by  jrrepositions.  These 
variations  in  the  endings  of  nouns  are  in  Latin  grammar  termed 
cast-endings,  or  eases.  Instead  of  case-endings  we  employ 
prepositions.  In  tho  Latin  sense  of  tho  term,  then,  cases  do  not 
exist  in  English  nouns ;  for  the  student  will  observe  that  cloud 
in  tho  singular,  and  clouds  in  the  plural,  remain  through  all  tho 
six  Latin  cases  unchanged. 

Tho  Anglo-Saxon,  however,  the  parent  of  tho  English,  had 
coses,  and  a  relic  of  its  cases  still  remains  in  what  may  bo  called 
the  Saxon  genitive.  Thus  the  Saxon  cynges  dohtor  is  our  "king's 
daughter,"  where  (the  c  is  pronounced  like  k)  cynges  is  in  tho 
genitive  case.  This  genitive  has  been  continued  in  tho  English, 
the  e  being  dropped  and  represented  by  an  apostrophe ;  thus  we 
have  king's  for  cynges. 

This  is  the  true  origin  of  our  form  in  's,  as  for  example  in 
king's,  queen's,  boy's,  girl's.  It  has,  however,  been  conceived 
that  the  s  in  this  genitive  arose  from  an  abbreviation  of  Tits, 
and  BO  we  read  in  the  Book  of  Common  Prayer  "  for  Christ  his 
sake,"  which  should  be  "  for  Christ's  sake."  If,  after  tho 
exhibition  of  the  real  origin  of  our  form  in  's  as  a  matter  of 
fact,  it  was  necessary  to  confute  the  theory  just  mentioned,  we 
should  do  so  by  remarking  that  it  dees  not  accounV  for  tho 
given  phenomena,  inasmuch  as  we  say  "the  queen's  majesty," 
which  cannot  be  expanded  into  "  the  queen  his  majesty,"  the 
sense  requiring  "the  queen  her  majesty;"  but  if  Tier  is  here 
necessary,  whence  comes  the  s  of  the  genitive  ? 

This  Saxon  genitive  is  also  represented  in  English  by  the 
preposition  of.  The  words  of  the  New  Testament  (John  i.  29), 
"  This  is  the  Lamb  of  God,"  stand  in  Luther's  German 
translation,  "Das  ist  Gottes  lam,  literally,  "This  is  God's 
lamb."  Hero  the  German  es  is  represented  by  the  English  of. 

It  appears,  then,  that  in  English  we  have  two  ways  of 
expressing  what  the  -Latins  expressed  by  the  termination  s  or 
•is ;  for  this  purpose,  we  may  use  's,  or  of. 

The  's  is  of  German  or  rather  Saxon  (say  Teutonic,  which 
includes  both)  origin.  Whence  comes  the  of?  The  preposition 
of  is  of  French  (Norman-French)  origin,  being  the  translation 
of  the  French  de,  which  means  of.  The  words  stand  in  the 
French  Bible  thus,  "  Voili  1'agneau  de  Dieu,"  i.e.,  behold  the 
lamb  of  Qod.  I  put  the  several  forms  together,  beginning  with 
the  Greek  (in  English  characters)  and  the  Latin,  thus  : — 


Greek 

atnnos 

Theou. 

Latin 

agnus 

Dei. 

.Anglo-Saxon 

Godes  lamb 

German 

Gottes  lam 

Saxon  Genitive 

God's  lamb 

French 

agneau 

de  Dieu. 

English  Genitive       lamb 


of  God. 


In  the  case  of  the  Latin  noun  nubes,  s  (is)  has  the 
sharacteristic  of  the  genitive.  In  the  Greek  noun  Theou  (of 
Qod),  and  in  the  Latin  noun  Dei  (of  Qod),  the  terminations  ou 
and  t  are  respectively  the  characteristics  of  the  genitive  in 
these  languages.  If,  however,  you  bear  in  mind  that  s  is  one 
form  of  the  genitive  in.  Latin  (as  it  is  of  the  genitive  of  many 
aouns  in  Greek  also),  you  will  then  learn  that  the  relation 
indicated  by  our  preposition  of — that  is,  a  relation  of  origin  or 
possession — is  in  English,  in  German,  in  Anglo-Saxon,  in  Latin, 
and  in  Greek,  signified  by  the  letter  s.  Now,  as  in  Greek, 
Latin,  Saxon,  and  German  this  relation  is  denominated  a  case, 

*  For  tha  sake  of  distinct  comparison,  the  case-ending*  of  the  noun 
and  the  corresponding  meaning  in  English  are  marked  in  italics. 


we  Mem  justified  in  so  calling  it  in  English.  We  are  tana 
taught  that  in  English  we  have  one  COM,  namely,  the  genitive  or 
possessive.  We  also  learn  that  what  the  Greeks  and  others 
express  by  means  of  a  case-ending  alone,  we  express,  by  means 
of  a  ease-ending  and  the  preposition  of.  These  two  modes 
cannot,  however,  be  employed,  the  one  or  the  other,  indif- 
ferently ;  but  of  that  I  shall  speak  presently. 

Adhering,  then,  to  established  usage,  I  define  cast  to  be  tho 
change  whioh  noons  take  in  their  terminations  as  expressive  of 
corresponding  changes  of  meaning,  and  I  add,  that  in  English 
there  are  only  two  cases,  the  nominative,  or  the  original  form  of 
the  noon,  and  the  possessive,  or  what,  for  the  sake  of  distinction, 
I  have  called  the  Saxon  genitive. 

The  term  genitive  arose  from  the  idea  that  the  case  so  named 
denoted  generation,  origin,  birth,  source,  as  a  man'*  son.  From 
the  idea  of  generation,  or  giving  life,  comes  the  idea  of 
possession ;  as  William's  son,  for  example,  "  this  boy  is 
William's  son,  not  Richard's ;  "  "  this  is  Henry's  dog  ;  "  "  this 
is  Charlotte's  doll." 


ELECTRICITY.— VIL 

HEATING  EFFECTS  OF  THE  ELECTRIC  SPARK — HOW  TO  FIKE 
GUNPOWDER,  ETC. — INSULATING  STOOL — MECHAICICAL 
EFFECTS — HOW  TO  PIERCE  GLASS,  ETC. 

HAVING  noticed  tho  principal  physiological  and  luminous 
effects  of  the  electric  spark  and  shock,  we  must  now  pass  on  to 
observe  its  calorific  or  heating  properties.  So  long  as  a  good 
and  sufficient  conductor  is  provided  along  which  tho  electric 
fluid  may  pass,  these  effects  are  not  seen ;  but  if  the  conductor 
be  in  any  way  interrupted,  or  be  too  small  to  allow  the  current 
to  pass  freely  along  it,  an  immediate  increase  in  its  temperature 
is  produced.  A  simple  mode  of  showing  the  heat  of  the  spark 
is  to  light  a  gas-burner  by  means  of  it.  Let  a  small  jar  be 
charged,  and  its  outside  coating  be  made  to  touch  a  part  of  tho 
pendant,  or  connected  with  it  by  a  chain  or  wire,  and  let  the 
knob  be  then  brought  within  striking  distance  of  the  burner, 
which  must  be  turned  on,  the  spark  will  pass,  and  the  gas  will 
usually  be  lighted  at  once.  Another  way  in  which  this  experi- 
ment may  be  tried  is  by  a  person  standing  on  an  insulating 
stool,  and  holding  his  knuckle  or  a  brass  rod  to  the  burner,  and 
thus  allowing  the  spark  to  pass. 

The  insulating  stool  will  be  found  very  useful  in  many  experi- 
ments ;  we  must,  therefore,  just  stop  to  notice  its  construction. 
It  consists  merely  of  a  piece  of  hard  wood,  about  a  foot 
square,  supported  on  stout  glass  legs.  The  wood  should  bo 
baked  so  as  to  become  thoroughly  dry,  and  carefully  rounded 
and  smoothed  at  the  edges,  aa  points  always  give  off  a  largo 
amount  of  electricity.  The  legs  should  be  about  five  or  six 
inches  high,  and  may  easily  be  procured.  Stout  pieces  of  glass 
rod  will,  however,  answer  the  purpose,  or,  simpler  still,  strong 
glass  bottles,  such  as  are  used  for  ginger-beer,  maybe  employed. 
The  object  to  be  attained  is  to  prevent  the  escape  of  the  electri- 
city from  the  person  standing  on  the  stool  to  the  earth. 

A  sheet  of  gutta-percha  or  glass  is  occasionally  employed  in 
place  of  tho  stool,  but  is  not  quite  so  effective;  still  it  will 
sometimes  be  found  convenient. 

If  now  a  person  stands  upon  this  stool,  t-^Ving  care'  that  no 
portion  of  his  dress  touches  any  surrounding  object,  and  holds 
a  chain  or  wire  leading  from  the  conductor,  he  becomes  charged 
with  the  fluid,  and  is  in  fact  for  the  time  a  portion  of  the  con- 
ductor. Any  person  standing  near  may  draw  sparks  from  his 
body  just  as  from  the  conductor  itself :  the  spark  will,  however, 
be  felt  rather  more  strongly,  owing  to  the  increased  size  of  the 
conductor. 

If  a  candle  with  a  rather  long  wick  be  blown  out,  and  while 
the  wick  is  still  red  the  shock  be  made  to  pass  through  it,  it 
will  be  re-lighted.  The  best  plan  of  showing  this  is  to  take  a 
curved  discharging  rod,  and  let  the  wick  come  between  the  knob 
of  the  rod  and  that  of  the  jar,  or  the  universal  discharger  may 
be  used.  If  a  small  piece  of  phosphorus  be  placed  in  the  wick, 
the  experiment  is  more  certain,  and  the  candle  in  this  case  need 
not  have  been  previously  lighted. 

Many  inflammable  substances  can  in  this  way  bo  lighted  by 
electricity.  Bound  one  ball  of  the  discharging  rod  twist  tightly 
some  tow  or  cotton  wool,  and  then  rub  it  with  finely  powdered 
resin.  Now  place  the  uncoated  ball  against  the  exterior  of  the 
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jar,  and  bring  the  other  quickly  against  the  knob  of  the  jar, 
the  spark  will  at  once  inflame  the  resin.  Unless,  however,  it 
be  done  quickly,  the  experiment  will  fail,  for  the  loose  fibres 
of  the  tow  will  conduct  the  electricity  or  draw  it  off  by  their 
ends,  and  thus  discharge  the  jar  silently,  or,  at  least,  too  slowly 
for  the  resin  to  be  ignited. 

Frequently  a  model  house  is  fitted  up  to  show  this  experi- 
ment, and  illustrate  at  the  same  time  the  way  in  which  a  house 
is  sometimes  set  on  fire  by  a  flash  of  lightning.  The  model  is 
constructed  of  tin,  and  painted  so  as  to  resemble  a  house.  At 
one  side  a  glass  tube  is  placed  inside  a  chimney,  and  down  this 
there  passes  a  wire  carrying  at  its  lower  end  a  brass  ball ;  about 
half  an  inch  from  this  is  placed  a  second  ball  connected  with 
the  metal  of  the  house ;  one  of  these  is  wrapped  round  with  the 
tow,  and  then  powdered  with  resin. 

The  jar  is  now  placed  on  a  strip  of  tinfoil,  connected  with  the 
house,  and,  by  means  of  the  discharging  rod,  the  shock  is  made 
to  strike  the  upper  end  of  the  wire  fixed  to  the  chimney.  The 
glass  tube  insulates  this,  and  thus  the  fluid  passes  down  it  and 
between  the  knobs,  setting  light  to  the  resin  as  it  passes. 

In  just  this  way  the  lightning  strikes  the  highest  portion  of 
any  building,   and  passes  along  by  the 
best  conductors  ;  but  if  any  inflammable 
body  happens  to  be  in   such  a  position 
that  the  lightning  darts  to  or  over  it,  it 
is  at  once  ignited.     Sometimes  a  board 
covered  with  tinfoil  and  connected  with 
the  inside   of  the  jar  is  suspended    by 
silk  threads  over  the  tin  house,  so  as  to 
represent  the  clouds,  and 
when  a  sufficient  charge 
has      accumulated,     tho 
spark  will  strike  and  firo 
the  house,  just  as  when 
the    clouds    are    highly 
charged     the     lightning 
•darts  from  them. 

Ether  and  spirit  may 
also  at  times  be  lighted 
by  the  electric  spark. 
They  should  be  placed  in 
a  warm  metal  spoon,  and 
sparks  taken  from  the 
conductor  so  as  to  pass 
through  the  liquid ;  if  the 
sparks  only  run  along  the 
surface,  the  ether  will 
not  be  lighted.  This  ex- 
periment may  be  shown 
well  by  a  person  standing 
on  the  insulating  stool, 
and  holding  the  spoon  in 

his  hand,  while  a  second  person,  standing  on  the  ground,  draws 
sparks  with  his  finger ;  or  the  one  on  the  stool  may  hold  tho 
spoon  to  the  other.  Another  way  of  performing  the  same  ex- 
periment is  shown  in  Fig.  26,  and  will  be  understood  without 
further  explanation.  For  this,  it  is  a  great  convenience  to  have 
the  rod  of  the  jar  bent  as  shown. 

If  the  shock  be  passed  through  gunpowder,  we  shall  see  a 
strange  result,  for  tho  powder  will  not  be  fired,  but  merely 
violently  scattered.  The  reason  of  this  is  that  the  shock  passes 
so  rapidly  that  it  has  not  time  to  heat  the  powder  sufficiently 
to  ignite  it ;  if,  however,  we  interpose  some  badly  conducting 
medium,  we  shall  diminish  the  speed  of  the  current,  and  thus 
succeed  in  firing  the  gunpowder.  Water  or  wetted  string 
supplies  us  with  a  suitable  imperfect  conductor ;  if  then  we  let 
the  shock  pass  in  its  circuit  through  six  or  seven  inches  of 
string,  or  across  a  plate  of  water,  the  powder  will  be  inflamed. 

Fig.  27  represents  the  apparatus  known  as  the  electric  pistol. 
It  consists  of  a  hollow  metal  cylinder,  the  mouth  of  which  is 
closed  by  a  cork.  At  A  is  an  opening  through  which  passes  a 
glass  tube,  and  inside  this  a  brass  rod,  terminated  at  each  end 
in  a  knob,  as  shown  in  the  sectional  view  D'.  The  cylinder  is 
now  filled  with  a  mixture  of  oxygen  and  hydrogen  gases,  in  the 
proportion  of  two  parts  of  the  latter  to  one  of  the  former,  and 
the  cork  replaced.  If  the  knob  A  be  now  presented  to  the  prime 
conductor,  the  spark  at  once  passes,  and  as  the  rod  on  which  A 
is  fixed  is  insulated  by  the  glass  tube,  a  second  spark  passes 


between  B  and  the  inside  of  the  cylinder.  This  spark  explodes 
the  mixed  gases,  and  drives  out  the  cork  with  a  loud  report.  If, 
instead  of  oxygen  and  hydrogen,  the  cylinder  be  about  a  quarter 
filled  with  common  coal-gas,  by  holding  it  a  short  time  over  a 
gas-burner,  the  mixture  will  explode,  but  with  much  less  violence ; 
there  is  also  some  difficulty  in  getting  the  right  proportion  of 
gas,  for  if  too  large  an  amount  be  present,  it  will  not  explode. 

The  best  proof  that  the  heating  effects  of  electricity  are  only 
seen  when  the  current  passes  along  an  imperfect  conductor  is 
afforded  by  passing  the  shock  from  a  large  jar  or  battery 
through  pieces  of  fine  wire.  It  will  be  found  that  the  finer  the 
wire  the  more  will  it  be  heated ;  if  a  very  fine  wire  be  employed, 
it  will  be  rendered  red-hot  or  even  melted.  Fine  silver  wire 
has  been  so  intensely  heated  as  to  be  dissipated  in  vapour  when 
the  charge  from  a  very  powerful  battery  has  been  transmitted 
through  it.  The  only  other  experiment  of  this  class  we  shall 
refer  to  now,  consists  in  melting  gold  leaf  or  Dutch  metal  into 
glass  by  means  of  the  electric  shock.  Two  pieces  of  glass  of 
the  same  size  are  taken,  and  a  narrow  strip  of  the  leaf  is  placed 
between  them,  extending  from  side  to  side.  They  are  then  tied 
together,  and  laid  on  the  table  of  the  universal  discharger. 
The  shock  from  a  battery  is  now  passed 
along  the  metal,  which  is  at  once  fused 
into  the  glass,  usually  with  such  violence 
that  the  pieces  of  glass  are  broken  into 
shivers.  Fragments,  however,  will  be 
found  large  enough  to  show  clearly 
that  the  gold  is  actually  melted  in,  and 
does  not  merely  adhere  to  the  surface. 
If  the  pieces  of  gold  leaf 
be  laid  on  paper  or  card, 
they  will,  in  a  similar 
way,  be  burnt  in,  leaving 
only  a  purple  stain  upoa 
tho  paper. 

We  now  pass  on  to 
notice  some  of  the  me- 
chanical effects  of  electri- 
city ;  and  here,  as  before, 
any  attempt  at  arrange- 
ment will  fail  to  be  of 
much  service:  we  must, 
therefore,  give  a  descrip- 
tion and  explanation  of 
those  experiments  which 
best  illustrate  the  prin- 
ciples of  the  science. 

When  discharging  a 
jar,  place  a  card  or  piece 
cf  paper  between  the 
discharging  rod  and  tho 
knob  of  the  jar,  so  that 

the  spark  may  pass  through  it.  It  will  be  seen  on  examining 
the  card  that  a  hole  has  been  pierced  through  it ;  several 
cards  or  pieces  of  paper  may  be  pierced  at  once  in  this  way. 
The  most  remarkable  fact  about  this  experiment  is,  that  a 
distinct  burr  is  raised  on  each  side  of  the  card  or  paper,  and, 
in  the  case  of  several  cards  pierced  at  once,  on  each  side  of 
every  card.  This  fact  seems  to  point  strongly  in  favour  of  the 
hypothesis  that  there  are  two  kinds  of  electricity,  for  if  there 
were  only  a  single  fluid,  we  should  expect  to  find  the  burr  only 
on  the  positive  side,  or  that  from  which  the  fluid  passed. 

Not  only  card  and  paper,  but  even  glass  may  be  pierced  by 
the  electric  shock.  Fig.  28  represents  an  elegant  way  of  show- 
ing this.  The  piece  of  glass,  A,  to  be  pierced  rests  on  a  glass 
cylinder,  so  that  a  pointed  wire  touches  its  under  surface ;  a 
second  pointed  wire,  B,  is  supported  by  the  two  glass  rods,  and 
brought  exactly  opposite  to  the  first ;  the  shock  is  then  passed 
as  shown.  The  glass,  however,  should  be  thin,  and  the  jar  be 
rather  highly  charged,  in  order  to  ensure  success  in  the  experi- 
ment. 

It  is  said  that  a  thin  glass  phial  may  sometimes  be  pierced 
in  a  similar  way.  It  is  first  filled  with  oil,  and  a  pointed  wire 
passed  through  the  cork,  and  turned  up  so  that  the  point  may 
touch  the  side  of  the  bottle.  The  other  end  of  this  wire  should 
be  bent  over  so  that  the  whole  may  hang  from  the  conductor, 
and  sparks  may  then  be  drawn  by  the  knuckle  or  a  ball  held 
opposite  the  point,  and  will  pierce  the  glass. 
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— Britinli  Nurtli  America  —  Zone  of  Wheat  und  Northern  Grains — 
Produce  of  the  Warm  Temperate  /one»— Australia — South  Africa 
—Indian  PoMOMions — Wect  Indie*  and  Central  Amerioa. 

1 1  ptive  examples  of  analogous  produce  between 
ihe  I  niied  Kingdom  and  \;uimi-  Kumpoan  states  prove 
that  our  commerce  would  bo  very  narrow  if  limited  to 
Knrope.  Hut  British  produce,  properly  BO  called,  is 
entod  by  our  colonies  and  possessions  in  every 
'  tin;  globe.  Regarded  in  this  light,  it  embraces 
nearly  every  known  commodity,  and  explains  our 
supremacy  in  commercial  interchange.  To  arrive  at  a 
clear  conception  of  so  important  a  subject,  it  is  neces- 
sity to  possess  a  double  knowledge,  first  of  the  range 
and  nature  of  commodities  included  in  the  term  British 
produce  ;  secondly,  of  the  conditions  of  their  production. 
An  acquaintance  with  geology  will  enable  us  to  trace  the 
•  cotiMinic  history  of  the  inorganic  or  mineral  division  of 
those  commodities,  while  the  aid  of  physical  science 
is  generally  required  to  elucidate  the  more  complex 
phenomena  of  organic  or  animal  and  vegetable  produce. 

Whether  or  not  climatic  influences  originally  affected 
the  deposition  of  the  useful  minerals,  wo  cannot  discern 
any  present  relation  among  them  to  zones  of  tempera- 
ture. Minerals,  metalliferous  or  otherwise,  are  grouped 
in  certain  formations,  at  the  pole  or  at  the  equator. 
Gold  is  found  in  the  frosty  Urals,  and  in  the  sands  of 
Africa;  copper  in  Lapland  and  Australia;  tin  in  Corn- 
wall ami  in  the  Straits  Settlements.  We  must  study  the 
produce  of  the  mineral  kingdom  as  best  wo  may,  but 
remember  that  it  is  only  the  zones  of  climate  which 
determine  the  varieties  of  organised  life,  and  systematise 
our  investigation  of  animal  and  vegetable  produce. 

The  Colonies  considered  in  their  Climatic  Zones. 

The  isothermal  zones,  or  zones  of  equal  temperature, 
correspond  but  very  irregularly,  and  in  parts  not  at  all, 
with  the  parallels  of  latitude,  being  disturbed  by  every 
new  combination  of  the  elements  of  climate.  The  absence 
of  laud,  for  instance,  causes  the  southern  hemisphere  to 
be  cooler  in  summer  than  the  northern  hemisphere, 
while  the  equable  climate  of  the  ocean  presents  fewer 
marked  deviations  from  parallel  bands.  The  zones  are 
likewise  variously  designated  according  to  the  prevailing 
character  of  their  productions.  Grain,  being  more  widely 
spread  and  largely  produced  than  any  other  food  sub- 
stance, is  the  product  most  usually  applied  as  a  de- 
scriptive term.  Equatorial  grains  are  maize  and  rice, 
the  latter  of  which  is  supposed  to  feed  as  many  of  the 
human  family  as  all  the  rest  of  the  cerealia  put  together. 
Wheat  blends  with  these  grains  in  both  hemispheres, 
first  as  a  winter  crop,  and  afterwards  as  a  summer  crop. 
Still  further  from  the  equator  wheat  grows  with  rye, 
barley,  and  oats,  the  so-called  northern  grains,  which 
extend  into  higher  latitudes  where  wheat  disappears. 

The  following  approximate  chart  will  now  assist  us  : — 


ZONE. 

APPROXIMATE 
LATITUDES. 

CHARACTERISTICS. 

Tropical     .     .     . 

0                0 

0    to  23-5 

("Intense    vitality.       Eioe,     Maize. 
\     Palms,  spice,  sugar.    Carnivore. 

f  Wheat  aud  tropical  grains.     Olive, 

Warm  Temperate 

23-5  „  45 

•<      citron,    grape,    fig.      Domestic 

(     animals. 

Temperate  .     .     . 

45      „  53 

{"Wheat  and  northern  grains.     Or- 
•<      chard  fruits.    Forest  trees.    Do- 

(      mestic  animals. 

Sub-Arctic.     .    . 

55      „  66-5 

(  Northern  grains.    Berries.    Pines. 
(      Fur  animals,  bears,  seals. 

Arctic   .... 

66-5  „  90 

(  Mosses    and     lichens,    saxifrage. 
(      Lowest  vitality. 

Arctic  and  Sub-Arctic  Zone*:  British  Colonies  (Northern 
Grains)' 

only  parts  of  those  zones  under  British  rule  are 
the  gr-  tries  of  North  America,  which,  in  the? 

hands  of  the  Hudson's  Bay  Company,  have  long  been 
famous  for  their  produce  of  furs,  for  which  indeed  the 
whole  zone  is  the  world's  grand  storehouse.  The  marine 
produce  of  the  region  has  been  referred  to  in  describing 
the  British  whale  fisheries  and  the  Newfoundland  cod 
fisheries.  There  are  no  British  possessions  in  the  sub- 
arctic portion  of  the  southern  hemisphere;  Cape  Horn 
is  the  only  point  of  hind  reaching 

Temperate  Zone  :  Zone  of  Wheat  and  Northern  Oraint. 

The  climatic  limits  of  this  zone,  in  the  northern  hemi- 
sphere, are  more  irregular  than  the  boundaries  of  the 
warmer  zones,  being  subjected  to  the  variable  physical 
influences  which  characterise  the  temperate  regions. 
This  irregularity  is  greatest  amid  the  broken  coasts  of 
Europe,  where  the  configuration  of  the  land  adds  to  the 
deflection  caused  by  rains  and  winds  not  periodical,  and 
by  the  Gulf  Stream.  It  is,  therefore,  with  an  elastic 
meaning  that  we  speak  of  the  width  of  the  zone  in 
degrees.  The  zone  is  determined  northward  by  the  lino 
where  wheat  ceases  to  ripen,  and  southwards  by  the 
limits  of  the  ripening  of  the  grape.  The  limit  of  wheat 
in  Britain  is  at  Inverness,  in  latitude  58°,  whence  it  is 
deflected  across  the  North  Sea  to  Drontheim,  in  Norway, 
in  latitude  64°,  and  waves  onwards  to  St.  Petersburg, 
in  latitude  60°,  whence,  varying  with  every  local  cir- 
cumstance of  climate,  it  passes  through  the  Old  World 
to  the  coast  opposite  Saghalien,  in  latitude  48°  or  50°. 
Westward  the  same  line  sweeps  across  America,  from 
the  low  latitude  of  45°  in  'Nova  Scotia,  rising  in  a  broad 
curve  to  48°  or  50°  on  the  Pacific  side  of  the  continent. 
The  climatic  line  of  the  vine  cuts  the  Biscayan  coast  of 
France,  in  latitude  45°,  whence  it  is  deflected  to  Berlin, 
52°  31',  and  afterwards  passes  on  through  Europe  and 
Asia,  in  a  wave  gently  tending  to  the  lower  latitude  of 
40°  north  of  Corea.  The  same  line  reaches  its  lowest 
latitude  in  America,  which  it  traverses  nearly  coincident 
with  the  parallel  of  36°. 

This  great  girdle  comprehends  the  European  plain, 
and  a  vast  but  nearly  unknown  strip  of  Central  Asia. 
Westward  it  takes  in  the  northern  states  of  the  American 
Union,  and  the  British  Confederation,  of  which  Canada 
is  the  chief. 

The  corresponding  zone  in  the  southern  hemisphere 
has  fewer  irregularities ;  it  tends  triflingly  nearer  to  the 
equator,  and  its  outer  limits  have  not  yet  been  defined. 
The  extreme  part  of  Australia  barely  enters  the  zone, 
which  is  best  represented  by  Tasmania  and  New  Zealand, 
although  Patagonia,  bending  furthest  towards  the  south 
pole,  is  the  greatest  tract  of  land  within  it.  Except  our 
own  islands,  no  part  of  the  northern  zone  of  the  Old 
World,  from  the  Atlantic  to  the  Pacific,  belongs  to  us. 
Throughout  this  extensive  region,  while  every  country 
has  its  specialities  both  in  climate  and  produce,  there  is 
a  general  resemblance — a  unison  in  diversity — which 
continues  in  both  hemispheres. 

In  scientific  language,  the  species  of  animals  and  of 
plants  vary ;  but  the  genera  are  identical.  The  general 
aspect  of  the  vegetation  may  differ  in  each  country, 
and  yet  be  constituted  of  plants  closely  allied.  While 
describing,  therefore,  the  produce  of  our  colonies,  we 
describe  generally  that  of  the  whole  climatic  region. 

The  part  of  Europe  comprised  in  this  zone  is  indif- 
ferently named  the  cider  and  beer,  the  butter  region 
(distinguishing  it  from  the  division  of  the  oil  and  winu 
countries  adjoining),  the  region  of  summer  grain,  or  of 
deciduous  trees.  Such  descriptions  indicate  the  nature 
of  the  produce.  Thus,  butter  associates  itself  with 
pastures  and  oxen,  and  with  dairy  produce. 

Inferentially  it  leads  us  to  the  consideration  of  the 


106-N.F. 


18 


THE  POPULAR  EDUCATOR. 


domestic  'animals,  both  for  burden  and  food- — to  hides 
and  skins,  and  wool  for  clothing.  We  have  already 
illustrated  the  production  of  these  in  our  own  country. 
Let  us  now  cross  the  Atlantic,  and  survey  the  produce 
of  Canada.  The  same  commodities  reappear,  and  form 
the  chief  bulk  of  the  wealth  of  that  confederation.  Our 
largest  supplies  of  timber  and  of  forest  products  come 
from  Canada ;  the  quantity  of  wheat  produced  is  almost 
incalculable;  and  of  provisions  there  is  an  ever-increasing 
store.  If  we  go  to  the  Antipodes,  the  resemblance  is 
still  more  remarkable.  What  is  the  chief  produce  of 
New  Zealand  and  South  Australia  ?  Timber,  minerals, 
cereals,  cattle,  and  wool.  If  the  difficulties  of  transit 
be  ever  overcome,  a  transfusion  of  useful  produce  will 
eventually  take  place  in  the  two  hemispheres.  Arid  all 
this  is  British  produce — the  aggregate  upon  which  is 
founded  our  commercial  intercourse  with  other  nations. 

Warm  Temperate  Zones:  British  Produce.  Wheat  and 
Tropical  Grains.  Olive,  Citron,  Fig,  Grape.  Domestic 
Animals. 

The  warm  temperate  zone  is  well  defined,  and 
displays  interesting  correspondences  throughout  its 
circuit.  In  the  northern  hemisphere  it  is  the  whole 
region  between  the  line  of  vine  culture  and  the  tropic 
of  Cancer;  in  the  southern  hemisphere,  it  is  the  band 
cut  off  by  Capricorn  from  the  American,  African,  and 
Australian  continents.  Of  these  countries,  the  Cape 
Colony,  Natal,  and  Australia  are  British  colonies.  The 
only  parts  in  the  northern  zone  belonging  to  us  are  the 
Mediterranean  stations  of  Gibraltar  and  Malta. 

Australia. — Scarcely  separated  from  the  Indian  arcm- 
pelago,  with  its  northern  parts  purely  tropical,  Australia 
exhibits  a  distinctive  character,  differing  from  the  exube- 
rant life  of  the  East  Indies  as  much  as  the  English  settlers 
now  spreading  over  its  surface  differ  from  its  aborigines. 
Indigenous  elements  of  wealth  on  this  continental  island 
are  few,  though  important.  Gold  mines  have  yielded  for 
a  long  while  annually  many  millions  sterling,  most  of 
which  have  arrived  in  England.  Copper  also  has  been 
obtained  from  mines — the  richest  probably  known. 
Economic  plants  and  animals  were  few  till  introduced  by 
the  colonists.  The  kangaroo  was  the  largest  quadruped  ; 
it  is  now  displaced  by  the  sheep,  and  becoming  extinct. 
Cattle,  multiplied  beyond  enumeration,  roarn  over  the 
plains,  and  meat  is  exported  to  England.  Of  animal 
produce,  the  chief  is  wool,  of  excellent  quality  and 
unlimited  quantity,  the  supply  becoming  gradually  our 
mainstay  for  home  manufacture.  Tallow  is  obtained  by 
boiling  down  the  sheep,  the  perishable  nature  of  their 
flesh  giving  them  hitherto  only  nominal  value  as  food. 
Salted  or  wet  hides  are  furnished  in  large  numbers 
by  the  colonists,  who  have  lately  also  prosecuted  with 
great  activity  the  sperm  whale  and  South  Sea  fisheries. 
Like  all  the  Anglo-Saxon  race,  they  have  a  strong  pre- 
dilection for  tea,  which  has  made  them  attempt  its  culti- 
vation, and  with  such  promise  of  success  that  they  begin, 
to  export  part  of  their  produce. 

South  Africa. — South  Africa  resembles,  in  its  economic 
aspects,  the  corresponding  latitudes  of  Australia..  The 
two  are  our  great  sources  of  supply  for  wool.  From  both 
we  obtain  hides  and  skins  in  large  numbers.  The  Cape 
farmers,  by  cultivating  the  vine,  have  made  wine  one 
of  their  exports,  and  Australia  emulates  the  example. 
Ivory  is  another  of  the  commercial  products  of  the  Cape. 

Tropical  Zone :  British  Produce.  Intense  Vitality.  Rice, 
Maize;  Palms;  Spice;  Sugar.  Carnivora. 

In  the  torrid  parts  of  Africa  there  are  settlements 
important  commercially,  if  not  in  extent.  Sierra  Leone 
and  the  Guinea  coast  are  names  of  fatal  import,  from 
the  deathly  pestilence  which  their  valuable  produce 
tempts  our  merchants  to  brave.  Gold,  hides,  ivory, 
wax,  teak,  dye-woods,  and  palm-oil  form  the  staples  of 
production  in  these  settlements. 


Off  the  opposite  coast  of  Africa  the  Mauritius  repre- 
sents the  tropics  in  its  chief  produce — that  of  sugar — to 
which  it  adds  the  allied  substances  of  molasses  and  rum. 

Indian  Possessions. — Far  larger  than  our  African  settle- 
ments is  our  Indian  empire,  comprising  British  India, 
Ceylon,  Singapore,  and  the  Straits  Settlements.  Hin- 
dostan  is  so  large  that  our  other  Indian  possessions  are 
not  fairly  seen,  although  their  produce  is  of  the  highest 
importance.  And  the  corresponding  Indies  of  the  New 
World,  including  the  Bermudas  and  Belize,  are  no  mean 
consideration.  By  inference  we  know  that  these  countries 
will  produce  the  raw  materials  of  the  zone  in  which  they 
are  situated,  whether  animal  or  vegetable ;  and  only  in 
the  case  of  minerals  will  there  be  any  great  divergence. 
Viewing,  then,  the  tropics  generally,  we  see  life  in  its 
intensest  phase.  Not  only  are  individuals  numerous, 
but  species  have  greatly  increased  in  number.  Amongst 
animals,  the  carnivora  reach  their  highest  development. 
Flowers  exhibit  the  brightest  colours,  and  secrete  the 
strongest  essences ;  whilst  the  buds,  blossoms,  leaves, 
root,  bark,  and  the  wood  yield  the  pungent  aroma  of 
spices,  with  narcotic  principles,  and  dyes,  which  only 
arrive  at  perfection  under  the  rays  of  a  vertical  sun. 

India. — India  well  represents  the  whole  girdle  of  the 
tropics  in  the  variety,  exuberance,  and  value  of  its  raw 
produce,  which  equals  almost  half  that  of  the  other  British 
possessions  combined.  Of  food  substances  it  produces 
immense  quantities  in  the  forms  of  rice,  sugar,  coffee, 
and  spices.  Of  materials  for  clothing,  wool  and  silk  of 
valuable  qualities  are  produced;  the  Cashmere  shawls 
made  from  the  former  being  unsurpassed,  for  softness  and 
beauty,  by  the  products  of  our  best  looms.  Vegetable 
fibres  find  India  their  most  prolific  home.  Cotton  has 
been  an  Indian  commodity  from  very  ancient  times.  It 
was  our  sheet-anchor,  and  saved  our  staple  industry. 
from  wreck  when  the  war-storm  passed  over  America. 
Kips,  or  dry  hides  from  the  wild  cattle  of  the  interior, 
are  produced  extensively,  differing  from  the  hides  of 
Australia  and  South  America,  which  are  larger  and 
salted,  thus  getting  the  name  of  wet  hides.  Indigo  and 
numerous  dyes ;  opium,  and  many  other  drugs ;  tanning 
principles ;  gums,  resins,  and  balsams ;  teak  oak  for  our 
ships ;  timber  for  building;  cocoa-nut  and  palm  oils  ;  and 
a  thousand  miscellaneous  commodities  reach  perfection 
in  this  region. 

Ceylon. — Ceylon  varies  a  shade  in  the  prominence 
which  cinnamon  and  oil  take  amongst  the  raw  produce, 
and  in  the  comparatively  small  cultivation  of  rice.  It  is 
the  chief  home  of  the  cocoa-nut  palm,  as  Arabia  is  of  the 
date,  and  coffee  is  much  grown.  Ivory  is  a  valuable 
product  of  the  island;  and  the  pearls  are  of  great 
renown,  although  new  Australian  grounds  already  vie 
with  this  famous  fishery. 

East  Indian  Islands. — The  pepper  vine,  the  nutmeg,  and 
the  clove  are  indigenous  to  the  East  Indian  Islands — the 
botanical  centre  of  spice-producing  and  aromatic  plants. 
The  chief  spice  islands  belong  to  the  Dutch,  who  still 
maintain  the  strictest  monopoly  of  the  produce.  Though 
grown  elsewhere,  the  quality  is  inferior ;  and  these  spices, 
like  tea,  are  examples  of  plants  that  perfect  their  powers 
within  limited  areas.  Other  tropical  substances,  some 
of  which  are  unique,  are  produced ;  such  as  the  hydro- 
carbons, guttapercha,  caoutchouc,  camphor  and  gamboge 
— both  in  tears,  or  pure  lumps,  and  as  extracts — and 
ebony. 

Minerals  are  richly  spread  over  the  whole  archipelago. 
Diamonds  are  obtained  from  Borneo,  and  gold  from  all 
the  larger  islands.  Banca  possesses  tin  inines  as  rich  as 
those  of  Cornwall,  and  as  easily  worked,  the  ore  being 
near  the  surface. 

West  Indian  Possessions  and  Central  America. — From 
the  West  Indies  and  Central  America  we  obtain  sugar, 
mm,  coffee,  rice,  tobacco,  and  cigars,  of  which  last  those 
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.i  are  accounted   the  tinost;   mahogany,   and 
other  tirnli. -i ••;  dye-woods,  as  I  wood,  Nicaragua 

wood.    .Many"!  duett  are  equally  the  growth  of 

(!iii:ui:i,    in    tropical    South     America,    from    whoso   OXU- 

.11  Mi-  obtain  t.lio  cocoa  of  which  chocolate 

I--;   fruit -i,  t.:i|>iur:i,   bark:    \n-j,-ih,-r   with    reprosou- 
6  forms  of  the  llora  of  t  !i 

'I'ln-    r.- •••mblam-e   of  produce    throughout,  t.h»i    tropics 
(Minio!    f;iil  to  be  0  ;ii-:il  dispersion   of 

plants  and  animals,  and  the  •<•  ;md  ditl'u-  ion  of  I 

:ic-\ ,   h:ive    increa-ed    the   an   ; 

growth  almost   witliout.     limit;    have    made    tho  good 
4fl  of  one  country    compensate    for   failures  elso- 
.   have  added  to  the  stores  of  food  und  clothing, 
and   oilier   neee>-aries ;    and,  by   so  much,  have  added 
to    human     life    and    happiness.       The<e     results     have 
••led    human    industry    and    intelligence    ten    thou- 
sandfold, ai.d  they  outfit,  to  encourage  us  to  extend  tho 
sphere  of  knowledge  io  its  widest  bounds. 


LESSONS    IN  LATIN.— XLV. 

THE  DEFECTIVE  VERBS. 
riVE  verbs  arc  those  which  are  deficient  in  certain  parts 
l>elong  to  tho  model  verbs.  Already  we  have  met  with 
:is  quoo,  which  had  not  all  the  usual  parts.  But  there  are 

some  which,  being  very  or  specially  defective,  are  called  "  the 
\o  vi-rbs."    The  distinction  may  not  bo  very  rigid,  but  in 

grammar  you  must  not  expect  the  exactitude  of  geometry. 

i. — AIO,  7  say  "  aye  "  or  "  yes,"  I  affirm,  maintain. 

Pre».  Aio,  HIM,  ait,  and'aiuut. 

.'  ''•«.  Aios,  aiat,  and  aiant. 

/mi.  Imp.  Aiebain,  -has,  -bat,  -bamus,  -batis,  -bant  (no  subj.). 
Part.  Aioiis,  aiontis  (as  an  adj.). 

II. — INQXJAM,  I  say. 

Pret.  Inquam,  inquis,  inquit,  inquimus,  inqultis,  inquiunt. 
I'res.  Inquiat. 

/">/>.   Inquiebat  or  inquibat  (no  subj.). 

Inquics  and  inquiet. 
Ind.  Per/.  luquisti  and  inquit. 
Imp.  Inque,  inqutto. 

xii. — MEMINI,  MEMINISSE,  to  remember  (with  gen.  and  ace.) 
GDI,  ODISSE,  to  hate. 

CCSPI,  CCEPISSE,  to  In 

NOVI,  NOVISSE  (NOSSE),  to  know. 

These  four  forms  are  perfect  tenses.  Thus,  novi  is  the  perfect 
tense  of  nosco.  In  signification  the  perfect  may  denote  the  re- 
sult of  the  act  spoken  of  in  the  present,  and  that  result  may  in 
English  be  expressed  by  another  verb.  Thus,  as  the  result  of 
inquiry  is  knowledge,  so  novi,  the  perfect  of  nosco,  I  inquire 
iii  tn,  I  become  acquainted  with,  signifies  I  know. 

These  four  perfects,  together  with  the  parts  derived  from 
them,  are  regular.  Observe  that  the  meaning  of  tho  perfect 
form  being  in  English  present,  the  meaning  of  tho  pluperfect 
will  be  imperfect,  and  so  on. 


Per/. 
Ind. 

Sidy'. 
Plitp. 

fnd. 
Plup. 

Subj. 
Put. 

Ind. 
Imp. 


Inf. 
Pcrf. 

Inf. 
ffut. 

Part. 


}Memiui,    I   ri- 
me mber. 

)  Meininerim,     I 
J      may  remember. 

}Memineram,    I 
remembered. 
)  Memioissem,  I 
)      might  remember, 
i  Meminero,  /shall 
f      remember. 
Memento,  remem- 
ber thou. 

Momcntote,    re- 
member ye. 
\  Meminissc,  to  re- 
J       membfr. 
)  (None.) 

(None.) 


Odi,  I  hate.        Ccepi,  I  begin.     Novi,  I  know. 


Oderim,  I  may 

hate. 
Oderam,  Hutted. 

Odissem,         I 
.     might  hate. 
Odero,  I  shall 
hate. 
(None.) 

(None.) 
Odisse,  (o  hate. 

Osurum  esse, 
to  be  about  (o 
hate. 

Osus,  hated. 


Coeperim,      I 

may  begin. 
Coepcruin,     I 

began. 
Coepissem,     I 

nii'jkt  begin. 
Coepero,  I  shall 

bey  in. 


Noverim,  I 

may  know. 
Noveram,  I 

knew. 
Novissem,  I 

might  know. 
Novero.Ishail 

fcnoic. 


Coepisse,  to  be-  Novisse 

(nosse)(o  fcnoic 
Ccspturum  esse,      (None.) 

to  be  about  to 

begin. 
Ccepturus,  about      (None.) 

to  begin. 
Coeptus,  begun. 


Omu  paaflea  into  the  compound*  exomu  and  peromu,  greatly 
hated.  Inxtoad  of  ooopi,  ccepenun,  and  no  on,  cceptn*  mm, 
cusptua  eratn  WM  iwed  when  the  connected  infinitive  wa*  of 
the  pauivo  voice  ;  M,  urbn  uxlificori  coapta  e«t,  Hie  city  le>jan  ti 
lie  Lit  Ht  that  i«,  they  began  to  build  the  city.  The  name  taken 
place  with  de«ino,  /  eeate,  M  orb*  tedificari  declta  ect,  they  havr 
discontinued  the  building  of  the  city. 

VOCABULARY, 

Bollus,  -a.  -uro,  benitli.  Hnnupex,    -Icis.     MM  MolMttu,      -a,     -urn, 

ful  (  benoo  the  French        teko  for  el  MM  irenU  by  trouUtiom*. 

beau,  bil,  belU).                 looking  into  tho    tn.  8iv«  (MO)—  «tv«  (seu), 

Conaontaneus.  -a,  -urn,        trail*     of    lacrijiced  vlulher—or. 

corruyondtnt,      ivU-        tatimaU,  a  divitur.  Soa.suia,  3(com.gen.), 

abU.  a  MW,  pig. 

EXERCISE  175.—  LATTN-ENOLIHH. 

1.  Contraria  ea  mint  quorum  aitorum  ait  quid  alterant  negat.  X. 
Cato  mirari  «e  aiebat  quod  non  rideret  harutpes  hartupicem  qnotu 
vidinet.  3.  Sua,  ut  aiuut.  docet  Minenram.  4.  Tu  ate,  ego  nego. 
5.  Negat  Epicurus  quenquam  qui  honeato  non  rivat,  jucunde  powe 
virere,  quasi  ego  id  curein  quid  ille  aiat  aut  neget.  6.  Illud  quaere 
quid  ei  qui  in  Toluptate  summum  bonum  putat,  consentaneum  (it 
dicere.  7.  Sive  tu  hoc  ais,  sire  negas,  ego  tuebor  sententiam  meam. 
8.  Negantia  contraria  suut  aioutibus.  9.  Negabis  esse  ram  ullani  quat- 
cognosci  possit  ?  10.  Aisne?  aio  ;  negos  no?  nego.  11.  Tn  rero, 
inquisti,  mihi  inolestiis  nunquam  eris.  12.  Ainicu*  meus,  inquies, 
nonne  cat  homo  bellus. 


EXERCISE  176.  — 

1.  I  deny  wbat  thou  afflrincst.  2.  When  1  sajr  "yes"  he  says 
"yes;"  when  I  say  "no  "he  says  "  uo."  3.  Thou  host,  they  «ay, 
left  the  city.  4.  I  do  not  know  whether  thou  affirmest  or  deniest  the 
thing.  5.  Affirmative  opinions  (aientia)  aro  contrary  to  negatire  (ones.). 
6.  Thy  father,  they  aay,  will  return  to  Rome  (ace.).  7.  Sweet  and 
comely  it  is,  says  Horace,  to  die  for  one's  country.  8.  Never,  you 
say,  is  a  friend  troublesome  to  me.  9.  Forget  benefits  conferred, 
remember  benefits  received.  10.  I  will  remember  thee  when  absent 
(simply  the  participle).  11.  If  we  remember  tho  benefits  conferred 
on  us  by  our  parents,  we  shall  never  be  unthankful  towards  them. 


KEY  TO  EXEECISES  IN  LESSONS  IN  LATIN.— XLIV. 
EXERCISE  167. — LATIN-ENGLISH. 

1.  Bear  aid  to  the  wretched  and  needy  person.  2.  Compare  oiu 
longest  life  with  eternity,  and  it  will  appear  very  short.  3.  It  is 
uncertain  what  each  day  and  night  may  bring.  4.  Apply  care  and 
thought  to  that  which  may  bring  to  thee  the  highest  dignity  and  glory. 
5.  Use  teaches  how  to  bear  labour.  6.  It  is  sordid  to  prefer  money  to 
friendship.  7.  In  proportion  as  each  person  refers  whatever  he  does 
to  his  own  advantage,  so  is  he  least  a  good  man  (so  is  he  farthert  from 
being  a  good  man) .  8.  It  is  necessary  for  a  good  citizen  to  prefer  the 
dignity  of  the  republic  to  all  bis  own  advantages.  9.  This  is  a  part  of 
a  good  teacher,  to  see  to  what  his  natural  character  inclines  each 
(pupil).  10.  Aristides  died  in  such  poverty  that  he  scarcely  left 
enough  to  bury  him  (to  pay  the  erjiense»  of  his  funeral).  11.  T)ic 
poets  relate  that  the  giants  made  war  on  the  gods.  '  12.  Socrates  bore 
back  home  the  same  countenance  which  he  bore  from  home  (left  home 
with).  13.  Verres  took  away  (plundered)  all  the  gold,  all  the  silver, 
and  all  the  ornaments  that  were  in  the  cities  of  Sicily.  14.  Many  have 
removed  (destroyed)  even  the  vice  (the  bad  qualities)  of  their  nature- 
by  meditation  and  effort.  15.  Piety  towards  God  being  destroyed,  the 
confidence  and  intercourse  of  the  human  race  is  also  destroyed.  16. 
Have  not  they  who  deny  that  God  exists  utterly  destroyed  all  religion  ? 
17.  Affection  and  benevolence  being  destroyed,  all  pleasure  is  taken 
from  life. 

EXERCISE  168. — ENGLISH-LATIN. 

1.  Confer  stultitiam  tuara  cum  patris  sapientia.  2.  Meum  pecca- 
tum  cum  Dei  bonitate  contuli.  3.  Purva  cum  magnis  conferam.  4. 
Malorum  tuli  molem.  5.  Malorum  moles  a  me  lata  est.  6.  Gigantes 
sustulisse  montes  feruntur.  7.  Quid  ferat  dies  mihi  est  incertum.  S. 
JEquo  animo  fer  laborem.  9.  Ne  omnia  ad  tuum  commodnm  refer.  10. 
Quod  auri,  quod  argon  ti  habui  abstulit  hostis.  11.  Caritate  sublata, 
sublata  est  omnis  domi  jucundiias.  12.  Vitiumne  natures  ineditatione 
potes  tollero  ?  13.  Ne  fidem  et  vitte  societatem  tollas. 

EXERCISE  169. — LATIN-ENGLISH. 

1.  He  who  wishes  his  virtue  to  be  published,  labours  not  for  virtue 
but  glory.  2.  Do  not  poets  wish  to  be  celebrated  after  death  ?  3.  I, 
an  old  man,  do  not  wish  for  the  same  things  as  I  wished  for  (trh«n)  a 
youth.  4.  Love,  if  thou  desirest  to  be  loved.  5.  We  must  enjoy  the 
good  of  the  mind  (mental  good)  if  we  wish  to  be  happy.  6.  He  is 
teachable  who  is  willing  to  listen  attentively.  7.  All  benefits  wish  to 
(should)  be  placed  in  the  light.  8.  If  you  are  willing  to  be  earnest  and 
diligent,  you  will  often  find  great  instruction  in  little  things.  9.  We 
are  unwilling  to  grow  weary  in  preserving  good  men.  10.  Men  do  not 
like  that  the  same  person  should  excel  in  many  things.  11.  Do  not 
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take  seriously  what  I  may  have  said  in  jest.  12.  I  am  free  in  my 
judgment,  and  in  no  way  bound  by  a  necessity  of  the  kind,  that, 
whether  I  will  or  not,  I  must  maintain  my  opinion  unchanged.  13. 
Socrates  refused  to  be  conducted  out  of  prison  when  he  might  easily 
have  been.  14.  I  would  rather  be  Phidias  than  the  best  carpenter.  15. 
Woe  to  you  who  rather  pursue  riches  than  virtue. 

EXERCISE  170. — ENGLISH-LATIN. 

1.  Sapientes  esse  volunt.  2.  Virtutem  quam  divitias  habere  malunt. 
3.  In  luxuria  excellere  nolis.  4.  In  virtute  excellere  volo.  5.  Visne 
mecum  ambulare  P  6.  Mallem  hunc  librum  legere.  7.  Domum  ire 
voluerunt.  8.  Quod  dicere  voles  nolet  audire.  9.  Optinios  legat 
libros  si  quis  doctus  fiere  vult.  10.  Eundem  scientiam,  divitias  et 
potcntiam  habere  nolunt  homines.  11.  Scientiam  quam  divitias  malim. 

12.  Sapiens  quam  dives    esse    malo.      13.    Pauci    sapientiain    quam 
potentiam  malunt. 

EXERCISE  171. — LATIN-ENGLISH. 

1.  Those  who  come  to  us  at  an  unseasonable  time  are  often  trouble- 
Some.  2.  We  pass  over  many  things  which  lie  under  our  eyes.  3. 
Swallows  depart  in  the  winter  months.  4.  A  mortal  body  must  at 
some  time  perish.  5.  The  innocent  sometimes  perish ;  who  can  deny 
it  ?  however,  more  often  the  guilty  perish.  6.  All  men  ought  to  strive 
with  their  utmost  power  not  to  pass  their  lives  in  silence  (sloth).  7. 
Who  can  doubt  that  a  great  man  may  arise  out  of  a  cottage  ?  8. 
Audacity  and  rashness  must  be  opposed  late  rather  than  not  at  all.  9. 
In  joy  all  the  citizens  went  to  meet  the  soldiers  who  were  returning 
home  from  war.  10.  If  it  had  been  so  arranged  by  nature  that  men 
in  their  sleep  should  do  the  things  which  they  dream,  all  who  went  to 
bed  would  have  to  be  put  in  bonds.  11.  Themistocles  sought  a  narrow 
pass  to  prevent  his  being  surrounded  by  the  enemy.  12.  Romulus  was 
thought  to  have  gone  to  the  gods.  13.  Augustus  died  in  the  seventy- 
sixth  year  of  his  age.  14.  A  very  deep  sea  washed  the  walls  and 
towers  of  the  city. 

EXERCISE  172. — ENGLISH-LATIN. 

1.  Intempestive  ad  me  veneruut.  2.  Haud  intempestive  ad  avun- 
culum  ibo.  3.  Librum  ante  oculos  positurn  transii.  4.  Boni  mori- 
untur,  nou  pereuut.  5.  Nunquam  peribunt  boni.  6.  Quis  dubitat 
quin  magni  e  casis  viri  exire  possiut  ?  7.  Ne  vitam  in  sileutio  trauseas 
tibi  sit  cures.  8.  Turpitudiui  obviam  eundum  est  tibi.  9.  Urbem 
adierunt.  10.  Quum  redieriut,  tuain  ad  domum  venient.  11.  Romulus 
ad  deos  transisse  dicitur.  12.  Anne  credis  Komulus  ad  deos  transisse  ? 

13.  Parentibus  obviam  ituri  sunt  liberi.     14.  Ne  circumeatur  curat  dux. 

EXERCISE  173. — LATIN-ENGLISH. 

1.  We  are  unable  to  look  at  the  sun.  2.  This  is  the  force  of  what 
is  becoming,  that  it  cannot  be  sundered  from  what  is  honourable.  3. 
Laughter  sometimes  breaks  forth  so  suddeuly  that  we  are  unable  to 
restrain  it,  though  desiring  so  to  do.  4.  Say  whether  you  can  go  with 
ine  or  not.  5.  When  the  enemy  were  unable  to  put  our  army  to  the 
rout,  they  betook  themselves  into  their  fortified  camp.  6.  When  the 
general  was  unable  to  hold  back  the  soldiers  by  prayers,  he  resolved  to 
make  use  of  force.  7.  Often  unskilful  physicians  make  ulcerous  what 
they  are  unable  to  cure.  8.  When  Demosthenes  was  unable  to  pro- 
nounce the  letter  r,  he  succeeded  by  practice  in  becoming  able  to  utter 
it  very  distinctly.  9.  Reflect  that  an  enemy  may  become  a  friend. 
10.  No  one  becomes  good  by  chance. 

EXERCISE  174. — ENGLISH-LATIN. 

1.  Solem  adversum  intueri  uequeunt  homines.  2.  Virtutes  ita  inter 
se  juuctse  sunt  ut  separari  nequeant.  3.  Stepe  risum,  quamvis  velimus, 
nequimus  retinere.  4.  Die  utrum  queas  an  nequeas  nobiscum  ire.  5. 
Multi  sunt  morbi  qui  sauari  uequeant.  6.  Rhone  dicere  Demosthenes 
potest  ?  7.  Exernitatione  ut  rho  dicere  queam  fore  spero.  8.  Disce 
diligenter  si  doctus  fieri  vis.  9.  Ex  amico  iuimicus  ssepe  fit.  10.  Nee 
boni  ma1.!  casu  fiunt  homines.  11.  Si  fortuna  omnia  fierent,  inutilis 
esset  prudentia.  12.  Ignaviane  ullum  immortalem  fieri  putes?  13. 
Senectute  sapientiores  fiunt  homines.  14.  Incerti  erant  aliqui  philo- 
fiophi  omniane  fato  fierent.  15.  Nihil  fato  fieri  rnihi  est  persuasum. 


THE   THEORY  AND   PEACTICE  OF 
EDUCATION.  — I. 

INTRODUCTION. 

ONE  of  the  most  important  results  of  a  good  education  is  fie 
fact  that  it  excites  in  us  the  desire,  whilst  at  the  same  time  it 
gives  us  the  power,  of  instructing  others.  It  is  only  by  diligent 
and  careful  learning  that  a  man  becomes  qualified  to  teach; 
he  can  teach  nothing  that  he  has  not  mastered  himself,  inso- 
much that  it  has  been  remarked  with  great  truth  that  a  very 
reliable  test  of  a  man's  knowledge  of  a  subject  is  his  ability  to 
teach  it.  Still,  with  all  his  knowledge,  he  will  find  himself  but 
an  unsuccessful  teacher  if  he  has  not  specially  studied  the 
theory  and  principles  upon  which  education  must  be  based ;  and 
it  is  the  object  of  the  course  of  papers  on  which  we  are  now 


entering  to  supply  the  information  of  which  such  a  one  will  stand 
in  need.  We  feel  sure  that  it  will  be  very  generally  admitted  that 
there  is  a  necessity  for  a  series  of  papers  such  as  we  propose. 
Many  people  who  have  received  no  special  training  in  teaching, 
find  themselves  in  the  position  of  teachers,  especially  in  our 
Sunday-schools,  both  in  London  and  the  country,  while  others 
— and  we  may  instance  especially  in  this  class  pupil  teachers — 
are  continually  feeling  that  their  want  of  experience  in  teaching 
is  but  partially  compensated  by  the  advice  and  suggestions 
which  their  instructor  has  the  time  or  the  ability  to  give  them. 
And  in  addition  to  this,  the  POPULAR  EDUCATOR  has  origi- 
nated in  a  very  special  way  a  demand  for  information  of  this 
nature,  which  it  is  accordingly  doubly  bound  to  supply. 

POPULAR  EDUCATOR  CLASSES  were  formed  a  few  years  ^ince 
in  different  parts  of  the  United  Kingdom,  having  for  their 
object  the  mutual  instruction  of  a  number  of  young  men  who 
met  together  for  that  purpose,  and  adopted  the  POPULAR 
EDUCATOR  as  their  text-book  ;  and  other  classes  and  societies 
of  a  similar  nature  have  since  sprung  up  in  various  parts 
of  the  country.  In  institutions  of  this  kind,  the  members, 
who  must  be  to  a  great  extent  self-taught,  have  in  all  proba- 
bility had  but  scant  opportunity  of  seeing  how  education  is 
imparted,  and  positively  require  very  definite  and  carefully- 
prepared  instructions  to  enable  them  to  impart  with  advantage 
to  each  other  the  knowledge  they  are  acquiring.  We  trust 
that  this  series  of  papers  will  help  all  such. 

In  the  papers  which  we  intend  to  publish  on  this  subject,  we 
shall  first  make  a  few  observations  on  the  results  which  we  may 
fairly  expect  to  obtain  by  the  right  use  of  education.  We  shall 
then  enter  into  a  brief  examination  of  the  various  faculties 
of  the  mind,  and  explain  the  effect  of  education  on  each  ;  we 
shall  afterwards  pass  in  review  the  principal  subjects  which  are 
employed  as  instruments  in  the  work,  and  present  our  readers 
with  sketches  of  the  most  remarkable  educators,  their  systems, 
and  the  ideas  peculiar  to  each.  Various  methods  of  instruction 
and  their  advantages  will  then  be  stated  and  explained ;  and 
lastly,  we  intend  to  recapitulate  the  most  practical  portions  of 
our  statements,  and  show  their  application  to  the  requirements 
of  young  teachers.  We  thus  lay  out  for  ourselves  a  large  amount 
of  work,  and,  as  our  space  is  limited,  shall  aim  chiefly  at  being 
practical  in  all  that  we  advance. 

For  the  purpose,  then,  of  discovering  the  results  at  which 
we  should  aim,  in  our  efforts  to  educate  our  countrymen,  let  us 
imagine  to  ourselves  a  state  of  things  where  crime,  intempe- 
rance, poverty,  disease,  selfishness,  ignorance,  and  all  the  evils 
which  afflict  mankind,  would  be  reduced  to  a  minimum— where 
both  divine  and  human  laws  would  be  respected  and  obeyed — 
where  the  golden  maxim,  "  Do  ye  unto  others  as  ye  would  that 
they  should  do  unto  you,"  would  be  the  general  rule  of  conduct, 
instead  of  the  rare  exception.  What  knowledge,  what  qualities, 
what  habits  are  requisite  in  man,  under  the  blessing  of  tho 
Divine  Giver  of  every  good  and  perfect  gift,  to  the  attainment 
of  this  state  of  things  ? 

In  connection  with  the  bodily  frame,  we  should  seek  to  incul- 
cate the  laws  of  nature,  whereby  a  sound  and  healthy  body  may 
be  secured,  so  far  as  human  means  can  do  it,  to  serve  as  the 
abode  and  handmaid  of  a  sound  and  healthy  mind.  The  food 
and  drink  that  are  most  suitable,  the  need  of  moderate  exercise, 
the  imperative  necessity  for  pure  air,  pure  water,  and  pure 
nourishment,  and  for  cleanliness  in  skin  and  raiment,  the 
poisonous  effects  produced  by  noxious  air,  by  the  vicinity  of 
decaying  animal  or  vegetable  organisms,  the  value  of  tempe- 
rance in  all  things,  and  the  folly  of  overtasking  the  animal 
frame,  either  by  late  hours  or  spasmodic  dashes  of  work— to  fix 
the  knowledge  and  show  the  reason  why  of  a  few  such  simple 
matters  as  these,  and  to  engrain  them  in  the  mind  and  practice 
of  men,  are  results  worthy  of  great  and  continued  effort. 

Good  mental  habits  constitute  another  branch  of  the  results 
of  education,  and  are  too  often  looked  upon  as  its  almost  ex- 
clusive aim.  Here  we  may  note,  as  among  the  chief  results  to  be 
aimed  at,  a  general  spirit  of  intelligence,  a  fair  knowledge  of 
God's  works  in  the  animal,  vegetable,  and  mineral  worlds,  in  the 
heaven  above  and  in  the  sea  beneath,  and  of  man's  works  in  the 
leading  departments  of  science  and  art ;  a  ready  and  accurate 
memory,  a  wise  and  well-balanced  judgment,  and  some  amount  of 
taste ;  a  greateu  or  less  degree  of  development  of  the  festhetic 
feelings,  so  that  the  beautiful  in  nature,  in  music,  painting,  and 
elsewhere,  may  obtain  appreciation  and  impart  delight. 
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But  these  result*  are  only  important  an  they  form  the  basis 
on  which  may  bo  roared  a  nobler  and  more  enduring  edifice. 
•ligiuu*  and  moral  habits  are,  doubtless,  the  principal 
results  of  a  true  and  well-oonaidered  scheme  of  education  ;  and 
am.  n,,'  these  we  may  number  the  love  and  fear  of  God,  love  to 
man,  a  hatred  and  abhorrence  of  all  that  in  moan,  and  base,  and 
dishonourable,  a  love  for  the  true,  the  just,  and  good,  consci- 
ii6M,  a  ready  sympathy  with  the  pleasures  and  sorrows 
of  others,  just  dealing,  truthfulness,  honesty,  readiness  to  help, 
to  please  and  bo  pleased,  command  of  temper  and  choerfulnesa, 
an. I  thu  charity  which  "  nufforoth  long  and  is  kind,  which 
•  •::•.  i.-th  not,  vauntoth  not  itself,  is  not  puffed  up,  doth  not 
behave  itsulf  unseemly,  seoketh  not  her  own,  is  not  easily  pro- 
voked, thinkoth  no  ovil." 

These  results  of  education  which  wo  have  thus  rapidly  sketched 
out  would,  if  patiently  laboured  for  by  earnest  and  industrious 
workers,  and  attended  by  the  Divine  blessing,  show  themselves  in 
.  •  by  the  exhibition  of  still  higher,  grander,  and  more  benefi- 
•ult*.     Chililrrii  would  honour  their  parents  by  a  willing 
and  cheerful  obedience,  brothers  and  sisters  would  seek  to  pro- 
mote each  other's  happiness  by  mutual  acts  of  kindly  help,  done 
in  the  spirit  of  love ;  fathers  would  seek  to  train  up  their  sons  and 
daughters  in  the  way  that  they  should  go ;  better  husbands  and 
and  better  citizens  would  produce  happier  abodes  and 
a   more  prosperous   country.      Intemperance  would   cease   to 
-;  baleful    shadow   over  our  land,  and   the  vast  wealth 
annually  worse  than  wasted  in  the  purchase  of  tho  materials  of 
misery,  crime,  and  shame,  would  find  its  legitimate  channel  in 
the  production  of    comfort,    health,  and  innocent  enjoyment. 
Are  there  any  of  our  readers  who  feel  tempted  to  exclaim  at 
such  a  picture  as  that  which  we  have  attempted  to  draw,  "  Who 
is  sufficient  for  these  things  ?"     Let  them  listen  to  the  words  of 
good  old  George  Herbert : — 

"  Sink  not  in  spirit ;  who  aimeth  at  the  sky 
Shoots  higher  much  than  he  that  means  a  tree." 

The  notion,  unfortunately  very  prevalent,  that  education 
extends  over  only  a  small  part  of  our  lives,  and  then  is  finished 
and  done  with  for  ever,  is  a  most  erroneous  and  mischievous 
one,  and  should  bo  at  once  discarded,  and  its  place  should  be 
taken  by  the  true  and  right  one — that  education  begins  at  our 
birth,  and  ends  only  at  the  grave.  May  we  not  venture  to 
believe  that  it  does  not  cease  even  there,  but  that  it  will  bo 
carried  on  in  the  future  state  as  well ;  that  there  we  shall  bo 
continually  learning,  going  on  from  one  degree  of  perfection  to 
another,  coming  nearer  and  nearer,  in  everything  that  is  holy 
and  wise  and  good,  to  the  Great  Source  of  all  perfection  ? 

The  infant  begins  its  course  of  education  from  the  first  moment 
of  its  existence.  At  first,  its  senses,  bodily  organs,  and  its  mental 
and  moral  powers  are  almost  in  abeyance.  But  it  quickly  com- 
mences the  exercise  of  the  most  necessary  faculties.  After  a  very 
short  time,  by  the  careful  and  assiduous,  though  unnoticed,  use 
of  its  auditory  organs,  it  learns  to  distinguish  the  mother's  voice ; 
by  its  organs  of  sight,  knows  her  from  others  about  it.  Here  is 
a  clear  advance  in  the  employment  of  the  senses,  and  a  rudi- 
mentary, though  undoubted,  exercise  of  the  judgment.  From  the 
habit  of  all  infants  of  putting  out  the  hand  to  clutch  objects  too 
distant  to  bo  reached,  it  appears  evident  that  in  tho  outset  very 
young  children  have  no  conception  of  distance,  and  this  specu- 
lation is  confirmed  by  the  now  celebrated  case  of  a  person  blind 
from  his  birth,  but  who  was  afterwards  restored  to  sight  after 
undergoing  a  remarkable  operation.  As  far  as  sight  was  con- 
cerned, ho  was  then  very  nearly  in  the  condition  of  an  infant ; 
and  it  is  related  of  him  that  at  first  he  saw  all  objects  in  one 
plane,  and  apparently  touching  the  eye.  And  as  with  the  sight, 
so  in  regard  to  every  other  power  and  faculty  of  mind  and  body, 
the  infant  has  literally  everything  to  learn.  But  the  process  of 
development  goes  on  rapidly  and  incessantly.  Sight,  hearing, 
feeling,  smell,  and  taste,  tho  locomotive  faculty,  the  muscular 
sensations,  all  the  qualities  of  body  and  mind  are  rapidly  grow- 
ing and  strengthening.  The  child  learns  to  walk,  to  talk,  to 
distinguish  objects  and  call  them  by  their  names,  to  discover 
resemblances  and  differences,  and  thus  is  fairly  started  in  that 
grand  course  of  education,  along  which  he  will  travel  until  his 
eye  closes,  his  bodily  powers  collapse,  his  soul  takes  its  flight 
into  the  unseen  world,  and  all  that  is  material  about  him  returns 
to  the  earth  from  whence  it  came. 

It  will  now  be  seen  that  the  education  of  the  human  being  is 
far  advanced  before  he  is  old  enough  to  take  his  place  in  school. 


Oar  space  will  not  permit  us  to  follow  him  etop  by  step  during 
his  progress  through  the  various  classes  and  gradations  > 
stage  of  life,  nor  is  it  necessary  for  our  object  to  do  so,  since  all 
agree  in  the  statement,  that  thereat  all  event*  be  is,  or  ought  to 
bo,  undergoing  the  process  of  education.  Let  us,  then,  meet  oar 
young  friend  at  the  door  of  the  school,  where  he  has  just  made 
his  last  and  perhaps  glad  farewells,  and  is  panting  to  start  on 
his  trial  trip  over  the  fickle  ocean  of  life.  How  far  is  he  pre- 
pared for  the  storm  and  the  conflict  ?  In  many  case*  scarcely 
at  all ;  but  grant  that  he  has  been  industrious,  that  he  has 
passed  through  a  liberal  course  in  a  good  school,  and  under 
conscientious,  skilled,  and  painstaking  teachers,  let  us  take  an 
inventory  of  his  effects.  In  language,  we  will  assume,  he  has 
a,  general  acquaintance  with  the  laws  of  grammar,  as  exemplified 
in  his  own  tongue.  He  may  also  be  able  to  read  in  French  or 
Gorman,  and  lay  claim  to  sufficient  knowledge  of  the  ancient 
languages  to  enjoy  a  Latin  author,  and  to  peruse  the  pages  cf 
his  Testament  in  the  original  Greek.  With  regard  to  mathe- 
matics, ho  may  have  mastered  the  principles  and  rules  cf 
arithmetic,  and  the  theorems  and  problems  of  Euclid,  mensu- 
ration, and  land-surveying  ;  while  algebra,  natural  philosophy, 
chemistry,  geography,  history,  and  other  subjects  which  go  to 
make  up  tho  sum  of  studies  in  a  liberal  education,  have  all  com- 
bined to  enlarge  his  mind,  sharpen  his  intelligence,  strengthen 
his  memory,  cultivate  his  judgment,  and  thus  prepare  him  for  a 
course  of  honour,  happiness,  and  usefulness.  Thus  much  we 
will  allow  him  as  to  the  cultivation  of  his  intellectual  powers, 
and  many  of  our  readers  will  doubtless  think  that  we  have 
not  been  miserly  or  parsimonious ;  but  weighter  matters  still 
remain.  A  person  may  possess  the  brightest  intellect  and  the 
widest  extent  of  knowledge,  and  yet  bo  a  very  useless,  nay,  a 
very  dangerous,  man.  There  must  be  an  intimate  harmony 
between  the  mental  and  moral  constitution.  All  that  is  intellec- 
tual in  his  nature  should  lend  its  aid  to  the  cultivation  of  those 
principles  which  bind  him  to  his  fellow-man  ;  and  unless  the 
youth  we  have  in  view  has  his  conscience  active  and  tender,  his 
will  under  wise  control,  and  all  his  actions  regulated  by  the 
teaching  of  the  Gospel,  his  attainments  will  be  of  little  real 
benefit,  and  his  life  little  better  than  a  failure. 

But  the  question  now  more  especially  before  us  is — would  the 
youth  in  question  be  justified  in  believing  that  his  education  was 
completed,  and  that  he  has  no  more  need  of  study,  no  further 
improvement  to  make,  but  may  justly  and  wisely  spend  his 
leisure  hours  in  frivolity  and  waste,  in  light  amusement  and 
absence  of  serious  thought  ?  Certainly  not.  In  the  first  place, 
there  will  be  subjects  collaterally  connected  with  his  business 
which  it  will  be  well  for  him  to  know.  For  instance :  with  all 
clerks,  a  complete  acquaintance  with  bookkeeping,  and  a  know- 
ledge of  the  history  of  commerce,  would  be  of  immense  value  ; 
in  an  assurance  office,  a  knowledge  of  all  matters  connected 
with  statistics  would  be  likely  to  assist  his  prospects,  and  the 
study  of  some  work  upon  the  principles  which  guide  the  actuary 
in  his  calculations  might  well  employ  his  hours  of  leisure ;  or, 
if  in  a  bank,  tho  knowledge  of  the  laws  of  the  currency  and 
of  exchanges  would  be  profitable.  Indeed,  in  whatever  em- 
ployment he  might  be  placed,  ho  will  be  sure  to  find  in  this  way 
abundant  occupation  for  his  extra  time  and  energies.  It  will 
be  needful  for  him  to  keep  up  his  attainments,  and  even  to 
increase  them,  if  he  would  maintain  and  secure  his  position  in 
society.  Not  to  advance  is  to  fall  back.  He  will,  therefore, 
be  acting  wisely  to  secure  well  the  vantage-ground  he  had  at- 
tained on  emerging  from  tho  pupil  state. 

As  he  advances  in  life,  family  cares  and  responsibilities  will 
doubtless  come  upon  him,  and  the  duties  of  citizenship 
demand  renewed  attention,  and  fresh  application  of  his  mental 
and  moral  powers.  In  these  circumstances  it  will,  of  course, 
be  his  desire  and  delight  to  superintend  the  lessens  of  his 
sons  and  daughters,  help  them  over  difficulties,  and  smooth 
their  way  while  toiling  up  the  hill  of  knowledge  ;  and  to  do 
this  effectually,  he  will  need  to  keep  himself  well  posted  up 
in  the  different  branches  of  knowledge,  or  he  will  be  but  a  blind 
guide. 

We  credited  tho  youth  whom  wo  took  as  an  illustration  of  our 
reasoning,  with  great  opportunities  and  unusual  diligence  during 
the  period  of  his  school  attendance,  and  assumed  that  he  carried 
away  a  tolerably  large  share  of  acquirements  on  making  his  start 
in  life.  But  comparatively  few  young  men  are  placed  in  so 
fortunate  a  position.  Some  from  want  of  diligence,  others 
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through,  incompetence  or  neglect  on  the  part  of  their  instructors, 
have  picked  up  and  retained  a  very  small  proportion  of  those 
intellectual  and  moral  acquisitions  which  are  needed  for  a  suc- 
cessful career.  Still  more  necessary  for  these  is  that  continued 
course  of  training  and  study  for  which  we  have  been  pleading  ; 
and  it  is  for  such  as  these,  amongst  others,  that  the  POPULAR 
EDUCATOR,  with  its  numerous  courses  of  instruction,  is  pub- 
lished. We  have  before  alluded  to  the  classes  which  are  formed 
in  various  parts  of  the  country,  for  the  purpose  of  mutual 
instruction  in  these  subjects.  Others  may  be  formed  in  the 
following  manner :  let  ten  or  more  persons  arrange  a  meeting, 
and,  when  they  come  together,  choose  a  secretary,  who  shall 
mark  attendance,  conduct  correspondence,  and  do  whatever  else 
is  required  of  him.  One  or  more  subjects  should  then  be  fixed 
upon  for  study,  and  the  numbers  of  the  POPULAR  EDUCATOR 
which  contain  the  first  lessons  on  these  subjects  made  known. 
These  lessons  should  be  gone  carefully  over  by  each  member  of 
the  class,  and  the  difficulties  noted  down  before  the  next  meeting. 
When  that  takes  place,  the  lessons  should  be  read  over  by  the 
members  in  turn,  sentence  by  sentence,  and  the  difficulties  dis- 
cussed. It  would  almost  certainly  happen  that  some  one  or  two 
members  of  the  class  would  be  in  advance  of  the  rest.  These  may 
act  as  monitors  for  the  time,  each  taking  a  few  members  and 
solving  their  difficulties  ;  and  when  the  lessons  have  thus  been 
explained,  a  course  of  mutual  questioning  and  familiar  conver- 
sation will  serve  to  fix  them  on  the  minds  of  all  present.  In 
this  way  the  meetings  of  the  class  will  be  both  pleasant  and 
profitable,  and  a  small  expenditure  of  time  and  labour  produce  a 
large  reward. 

It  has  now  been  clearly  demonstrated,  that  education  is  a 
process  which  is  carried  on  from  the  cradle  to  the  grave.  But 
we  will  go  further  than  this,  and  say  must  instead  of  is — must 
be  carried  on  from  the  cradle  to  the  grave.  For  if  our  young 
people  neglect  to  cultivate  their  mental  faculties,  and  choose  to 
waste  their  spare  hours  in  idle  trifling,  they  render  up  them- 
selves a  willing  prey  to  the  wiles  of  the  wicked,  and  the 
machinations  of  designing  men.  Ill  weeds  grow  apace  on 
neglected  land.  And  so,  if  we  fail  to  fill  the  mind  with  what  is 
useful  and  good,  evil  creeps  in  with  stealthy  pace,  dulls  and  ob- 
scures the  soul,  and  turns  what  should  bo  a  fruitful  garden 
into  a  barren  wilderness.  If  a  useful  education  and  humanising 
influences  fail  to  guide  human  beings  into  right  paths,  an 
evil  education  will  inevitably  debase  their  faculties,  and  render 
them  fruitful  causes  of  misery,  instead  of  great  and  inestimable 
blessings. 


LESSONS  IN"  ITALIAN.— XX. 

THE  PREPOSITION   PER. 

THIS  preposition  denotes — 

1.  The  passage  through  a  place,  or,  more  generally  speaking, 
a  relation  between  two  objects,  one  of  which  gets  moving  along, 
piercing,  penetrating,  etc.,  through  another.     For  example  : — 

JE'-gli  pas-sb  per  la  cd-me-ra,  he  went  through  the  room. 

A  Eu-ma  si  puo  an-dd-re  per  Fi-rHn-ae,  o  per  Lo-re-to,  one  may  goto 

Borne  by  way  of  Florence  or  Loretto. 

Pas-sd-re  per  u-na  cit-td,  to  pass  through  a  town.  [place. 

Per  di  qua,  per  di  Id,  through  this  place,  through  here,  through  that 
Per  di    sot-to,  per  di  so-pra,  through  under  there,   through  above 

there. 

2.  The  cause,  motive,  means  by  which  any  purpose  is  or  can 
be  effected,  instrumentality.     The  latter  idea,  however,  is  most 
frequently  expressed  by  the  words  me-didn-te,  per  mex-zo  di, 
per  vi-a  di,  by  means  of,  by   the   agency  of,  through.     For 
example  : — 

E'-gli  td-ce  per  ti-m6-re,  per  ver-go-rjna,  lie   is  silent  out  of  fear,  for 
shame.  [lucre. 

La-vo-ra  per  qua-dd-gno,  he  works  for  the  sake  of  interest,  gain;  or 
lo-go-rd-to  per  il  lun-go  u-so,  worn  out  by  a  long  use. 
E'-gli  e  in  pri-gio-ne  per  de'-bi-ti,  he  is  in  prison  for  debt. 

3.  A  purpose,  end,  or  aim  in  view,  object,  tendency,  endeavour, 
effort.     This  is  a  most  frequent  and  important  use  of  per,  which 
in  this  case  exactly  coincides  with  the  English  conjunctions  to, 
in  order  to,  so  as  to.     For  example  : — 

-E"  ve-nu-to  per  ve-Aer-vi,  he  has  come  to  see  you. 

Siu-did-re,  liig-ge-re,   tra-dur-re,  per  im-pa-rd-re,  to  study,  to  read,  to 
translate  in  order  to  learn. 


4.  An  ability  or  qualification  to  do  a  thing,  also  in  this  case 
corresponding  to  the  English  conjunction  to,  or  to  suitable  pre- 
positions with  present  participles.     For  example  : — 

E'l-la  ha  in-ge-gno  ab-ba-stan-za  per  fdr-lo  me-glio  di  lui,  she  has  suffi- 
cient intellect  to  do  it  better  than  he. 

5.  The  state  of  being  about  to  do,  or  on  the  point  of  doing 
anything.     For  example  : — • 

^s-se-re,  std-re  per  fa-re  qudl-che  co-sa,  to  be  about  to  do  something. 

6.  Any  substitution  of  persons  and  things,  exchange,  barter, 
etc.,  corresponding  to  the  English  prepositions  in  the  place  of, 
instead  of,  in  lieu  of,  for,  etc.     For  example  : — 

Ho  ven-du-to  il  mi-o  ca-vdl-lo  per  die-ci  dop-pie,  I  have  sold  nay  horse 

for  ten  pistoles.  [other. 

Pren-der  I'  u-no  per  V  dl-iro,  to  take  one  for  or  in  the  place  of  the 

7.  A    continuation    with    regard    to    space   or   time.      For 
example : — 

C6r-re-re  per  un  mi-glio,  to  run  a  mile. 

F a-ti-cd-re  per  tut-to  un  gi6r-no,  to  work  hard  for  a  whole  day. 

An-dd-re  per  ter-ra,  per  ind-re,  to  go  by  land,  by  sea. 

8.  Distributive  portions.     For  example  : — • 

Tdn-to  per  gior-no,  per  me-se,  so  much  a  day,  a  month. 
Tdn-to  per  uo-mo,  per  te-sta,  so  much  a  man,  a  head. 

In  addition  to  these  uses  the  preposition  per  frequently  coin- 
cides with  by.  For  example  : — 

Fd-re  qudl-cUe  co-sa  per  dr-di-ne   del  pa-drd-ne,  to  do  something  by 

order  of  the  master. 
Per  vo-stro  con-si-glio,  by  your  advice. 
PrSn-de-re,  te-nar  u-no  per  la  md-no,  per  un  brdc-cio,  to  take,  hold  one 

by  the  hand,  by  one  arm. 
Ti-rdr  pe'  ca-pe-gli,  to  pull  by  the  hair. 

An  important  use  of  per  is  the  following  : — Per  quanta,  or 
merely  per  (along  with  the  noun,  adjective,  verb,  etc.,  imme- 
diately connected  with  it)  in  the  course  of  the  sentence  followed 
by  che  (thus :  per  .  .  .  che),  signify  as  much  as,  however,  as, 
whatever,  etc.  For  example  : — 

Per  po-co  ch'  i-o  be-va,  however  little  I  may  drink,  or,  little  as  I  may 

drink.  [as  she  may  be. 

Pec  bel-la  ch'  el-la  sl-a,  however  beautiful  she  may  be,  or,  beautiful 

Gwa-dd-gna  pe-ro  da  vi-ve-re,  however  little  he  may  work,   still  he 

gains  his  livelihood  (i.e.  to  live). 

It  is  obvious  that  even  this  detailed  illustration  of  the  uses 
of  per  cannot  do  full  justice  to  the  great  variety  of  its  meanings  ; 
and  only  a  judicious  reading  of  good  authors  will  enable  the 
pupil  to  make  up  this  deficiency.  Many  phrases  not  explained 
in  the  preceding  remarks  will  be  clear  to  him  at  first  sight,  and 
without  an  effort.  For  example  : — 

E'-gli  lia  per  m6-glie  u-na  Ro-md-na,  he  has  married  a  Roman. 
A-ve-re  u-no  per  a-mi-co,  to  have  a  friend  in  one,  etc. 

A  careful  study  of  the  following  vocabulary  and  exercise, 
and  indeed  of  all  the  vocabularies  and  exercises  on  the  prepo- 
sitions hitherto  explained,  will  perhaps  be  the  best  preparation 
for  a  more  thorough  knowledge  of  the  language  in  this  direction. 

VOCABULARY. 


Agghiaccia,   freezes   or 

Divenne  rosso,  he  turned 

Lui,  him. 

curdles. 

red,     blushed,     co- 

Mantello, cloak. 

Bene,  good,  profit,  ad- 

loured. 

Me,  me  (per  me,  te,  as 

vantage. 

Doverc,    duty,    obliga- 

far as  I   am,   thou 

Cagione,    cause,    occa- 

tion. 

art,    concerned,    as 

sion,  reason,  motive 

Egli  vien,  he  comes. 

to  or  as  for  me,  thee, 

(per  cagione  dl,  or  a 

Fu    seppelito,    he    was 

for  my,  thy,  part). 

cagionedi,  onaccount 

buried.              [man. 

Minaccla,     f.,     threat, 

of). 

Galantuomo,        honest 

menace. 

Campo,  m.,  field. 

Giorno,  day  (gionio  per 

Molti,  many. 

Caritd,    charity,    com- 

giorno, every  day). 

Morieno,  they  died. 

passion,  mercy   (per 

lo,  I. 

Morto,  dead. 

canto,      for      God's 

lo  lo  tenni,  I  took  him. 

Non  mi  precipitate,  do 

sake). 

lo  parlo,  I  speak. 

not  ruin  me. 

Col:ii,  he,  that  (per  lo 

L'  ha  preso,  he  seized 

Parere,  opinion. 

consiglio   di  colui,  or 

him. 

Piacere,  pleasure. 

per  lo  colui  consiglio, 

Lo  dico,  I  say  so. 

Poco,   little  (per  poco, 

by  his  advice). 

Lo  /o,  I  do  it. 

almost,  nearly,  well 

Consiglio,  counsel,  ad- 

Lo indusse,  he  induced 

nigh). 

vice,        [and  night. 

him,    prevailed     on 

Posta,  f.,  post  (inposta, 

Di  dl  e  di  notte,  day 

him. 

or  per  le  paste,  in  the 
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greatest  hasta,  post- 

h.i.st... 
i:  ..,<'•',  1...   r.-K-iir.l,   o>ii- 

Sin^iM,  i 
3ur«i,  should  be. 
gar«i  cauuto,  I  should 
bare  made  a  fall  (jwr 

JMXX>    MT*i    OOdu/0,    I 

bad    Us*   to    have 
foltoo). 
Soffft,  bo  suffert. 
.               •,    advantage, 

VilM,  t.,  TuiU. 

.to,  came. 

F«MM,  be  came. 
I  MSMS.  i   ah-iiix:,  I'UJiIi- 

dii-to  n<?l-la  scuA-la  tn'-di-ci  soo-la-ri.     27.  Mi-o  pi-dre  ha  qum- 
di-ci  a-nel-li  e  se-i  ta-bao-chie-re.     28.  Noi  ab-bi»-ino  an'  ar-mi- 
dio,  set-to  let-ti  e  nd-re  spoc-chj.     29.  L'  an-no   h*  di>-di-ci 
me-si,  1*  set-ti-mu-na  ha  set-to  gi<5r-ni.     30.  11  ml-M  ha  quit- 
tro  set-ti-mi-ne,  e  dii-e  o  tre  gidr-ni.     :;1.  NY-l-la  no-stra  aeoo-la 
no-no  die-ci  scan-m       :;j.  Tra  vi'-a  quit-tro  do-di-<ri.     38.  Tn 
vi-a  tre  nA-ve. 
EXERCISE  27.  —  COLLOQUIAL. 

fulueSS. 

.vay,  road,  street, 
r.mte,  maans,  man- 
ner   (j»«r  via  di,  by 
means  of).       [seat. 
KiUo,  f.,  villa,  country 

EXERCISE     25. 

1.  Lo  f  A  per  pia-od-re,  e  non  per  do.v«$-re.     2.  L'  ha  pr&so  per 

i  -o  lo  t/'n-ni  por  un  ga-lant-uA-mo.      4.    I'-o 

]..ir-ln    i»  i    vA-stro  yan-tag-gio.      5.  For  ver-g<5-gna  di 

rds-so.     6.  Per  ri-gnar-do  doll'  a-mf-co.     7.  Lo  in-dus-se  per 

vi-.i  ill  mi-nao-oe.     8.  Sdf-fro  per  ca-gid-no  di  lui.     9.  M61-ti  da 

•10  per  oon-Bi-glio.      10.  Ven-no  por  le  pA-nte.      11. 

K'-j,'li  vidn  gidr-no  por  gidr-no.     12.  Lo  di-oo  per  vA-utro  be-no. 

13.   I'-o   per  me   sa-ro-i  di   pa-r«$-re.      14.   Ah   Si-gnd-re !  per 

.    non    mi   pro-ci-pi-ta-te.     15.   II  san-gue   per   le   vo'-no 

16.  Per  lo  vfl-le,  per  i  cam-pi,  por  le  vi-e  e  por  le 

ii  tl'i  o  di  nAt-te  mo-rio-no  (Boccaccio).     17.  Por  pA-co 

sa-rd-i  ca-diVto.     18.  Per  lo  con-si-glio  di  co-lu-i.     IS).  Fu  sep- 

pol-h'-to  per  uior-to. 

VOCABULARY. 


A'U«,  high,  tall. 

HM-6ro,  the  book. 

L'  u6-mo,  the   human 

C*  i,  «'  e,  there  is. 

II  nif-se,  the  month. 

being,  man. 

,  five. 

II  ]>ii-Jre,  the  father. 

Mat  con-tln-to,  discon- 

Ci K'I-HO,  there  are. 

11   ti-ma,   the    theme, 

tented,   dissatisfied. 

Con-f<;n-(o,        content, 

exercise  on  a  rule  of 

displeased. 

contented,  pleased. 

grammar,     subject, 

N6-v»,  nine. 

.  ten. 

thesis. 

0,  ">d,  or. 

I>t«-ci-n<5-r«,  nineteen. 

La  c<t-«o,  the  house. 

Ot-to,  eight. 

Die-ci-6t-to,  eighteen. 

La  cit-td,the  city,  town. 

Quat-tcir-dt-ct,  fourteen. 

-(«,  seventeen. 

La  ma-dre,  the  mother. 

Qudf-tro,  four. 

Di/-/i-ci-I«,  difficult. 

L'  al-be-ro,  a  tree. 

Qutn-di-ci,  fifteen. 

I)u-di-ei,  twelve. 

L'  o-nu-ca,  the  female 

Ba-jio-n^-to-le,  reason- 

Dii-e, two. 

friend. 

able,   rational,    sen- 

Fti-ci-le, easy. 

L*  a-mt-co,   the  friend 

sible. 

Gli  dl-bc-ri,  the  trees. 

(m). 

Si'-di-ci,  sixteen. 

Gli  a-mf-ci,  the  friends 

L'  dn-no,  the  year. 

SS-i,  six. 

(m.). 

La  j)trn-iia,  the  pen. 

Sem-pre,    always,  con- 

Gliiptcchj, mirrors. 

L'  ar-md-dio,  the  press, 

tinually,  invariably, 

Gli  uo-Hii-ni,  the  human 

clothes-press,    cup- 

ever. 

beings,  men. 

board. 

Set-fe,  seven. 

J  bu«5-Hi  U-bri,  the  good 

La    g^-dta,    the    chair, 

ScS-no,  are. 

books. 

seat. 

So-)vo    di,    belong    to 

I    gi6-va-ni  t£r-vi,  the 

La     set-ti-mu-na,     the 

(i.e.,  are  of). 

young  men-servants. 

week. 

SP&-SO,      often,      fre- 

T H-bri,  the  books. 

Le  a-ml-che,  the  female 

quently". 

I  n6-stri  fra-td-li,  our 

friends. 

Tre,  three. 

brothers. 

Le  btn5-n«  p6n-ne,   the 

IVtS-di-ci,  thirteen. 

I  pd-dri,  the  fathers. 

good  pens. 

U'n-di-ci,  eleven. 

I    it-mi,  the    themes, 

L«  md-dri,  the  mothers. 

iT-no,  one. 

exercises,  etc. 

Le  m5-stre  so-rel-le,  our 

U'-ti-le,  useful,  profit- 

II fi6-re,  the  flower. 

sisters. 

able,  lucrative. 

H  g\6r-no,  the  day. 

Le  pen-ne,  the  pens. 

Ven-ti,  twenty. 

II  gi6-va-ne  str-vo,  the 

Lo  spcc-chio,  the  look- 

Ft-a(inmultiplication), 

young  man-servant. 

ing-glass,  mirror. 

times,  multiplied  by. 

EXERCISE  26.— COLLOQUIAL. 
1.  I  pa-dri  e  le  ma-dri.  2.  I  buA-ni  pa-dri  e  le  buA-ne  ma-dri. 
3.  I  li-bri  so-no  buA-ni.  4.  Le  pen-no  so-no  buo-ne.  5.  Que-sti 
al-bo-ri  so-no  al-ti.  6.  Le  ca-se  di  que-sta  cit-tk  s(5-no  al-tis- 
si-mo  e  beHis-si-me.  7.  Que-sto  pA-ve-ro  e  sem-pre  con-ten-to. 
8.  Le  fi-glie  di  nA-stro  zi-o  sd-no  con-tcn-tis-si-me.  9.  A'n-che 
i  pA-ve-ri  ad-no  spes-so  con-ten-ti.  10.  Lo  pen-no  di  mi-a 
Bo-rel-la  sd-no  pfc-co-lo.  11.  La  ma-dre  J'  En-ri-co  a-ma  i  fid-ri 
ed  i  fan-ciiil-li.  12.  Gli  a-mi-ci  di  Gio-van-ni  sd-no  ar-ri-va-ti. 

13.  Le  a-mi-che   di   mi-a  so-rel-la  sd-no   par-ti-te   per  Ed-ma. 

14.  Gli   al-bo-ri  nel   nA-stro   giar-di-no   sd-no   an-cd-ra   mdl-to 
pic-co-li.      15.   Que-sti  uA-mi-ni  sd-no  sem-pro  mal-con-t^n-ti. 
16.  Le  fi-glio  di  q«c-sto  giar-df-nie-re  sd-no  an-cd-ra  mdl-to  gid- 
va-ni.     17.  I  te-ml  di  mi-o  cn-gi-no  sd-no  fa-ci-li  ;  ma  i  te-mi  di 
mi-o  fra-tel-lo  sd-no  mdl-to  dif-fi-ci-li.     18.  I  vA-stri  cu-gf-ni 
sd-no  ric-chi,  ma  le  vA-stro  so-rel-lo  sd-no  po-ve-ris-si-mo.     19. 
Hai  tu  ve-du-to  gli  al-be-ri  ed  i  fid-ri  nel  nA-stro  giar-di-no  ? 

20.  Nel  nA-stro  giar-di-no  v'  e  un'  al-be-ro  che  e  mol-to  al-to. 

21.  Nel-la  m>-stra  ca-sa  ci  sd-no   quat-tdr-di-ci   stan-ze.      22. 
In  que-sta  sti'tn-za  ci  sd-no  dii-o  ta-vo-le  o  dd-di-ci  se'-die.     23.  II 
nA-stro  vi-ci-no  ha  cm-quo  fan-ciiil-li,  tro  fi-gli  e  dii-e  fi-glie. 
24.  In  que-sto  giar-di-no  ci  sd-no  v<$n-ti  gran-di  al-bo-ri.     25. 
Mi-o  zi-o  ha  com-pri-to  quat-tro  ca-val-li.     26.  Ab-bia-mo  ve- 


1.  The  frionda  of  my  ancle  are  very  rich.  2.  I  have  often 
•eon  these  men.  3.  The  children  of  our  gardener's  wife  are 
reasonable.  4.  We  have  found  Henry's  Bisters  in  the  church. 
5.  This  mother  is  always  satisfied,  but  oar  (female)  neighbours 
are  often  dissatisfied.  6.  Your  exercises  are  difficult,  but  the 
exorcises  of  Lewis  are  very  easy.  7.  Have  you  received  these 
beautiful  flowers  from  John  ?  8.  Our  cousin  has  three  snuff- 
boxes.  9.  I  hare  received  from  my  ancle  a  pen-knife  and 
twenty  pens.  10.  The  (female)  friend  of  my  sister  has  fire 
caps.  11.  This  lady  has  seven  children.  12.  I  have  bought 
two  looking-glasses  and  six  chairs.  13.  This  man  has  four 
sons  and  two  daughters,  who  are  very  reasonable.  14.  We  have 
received  five  letters  from  our  aunt.  15.  My  friend  has  found  a 
pen-knife  and  eight  pens.  16.  I  have  lost  in  the  school  ten 
pens.  17.  Four  multiplied  by  five  produce  *  twenty. 

KEY  TO   EXERCISES  IN   LESSONS  IN  ITALIAN.— IDC. 
EXERCISE  21. 

1.  Ho  cleans  himself  with  a  pocket-handkerchief.  2.  To  look  ask- 
ance. 3.  To  dilute  the  wine  with  water.  4.  Please  to  come  with  me. 
5.  Carry  the  lantern  with  thee.  6.  He  took  it  with  him.  7.  In 
course  of  time.  8.  He  was  killed  with  a  pistol-shot.  9.  With  an 
alarmed  countenance  he  told  me.  10.  On  purpose,  intentionally.  11. 
With  astonishment.  12.  These  buttons  do  not  match  with  the 
colour.  13.  Away  with  this  thing.  14.  With  good  grace.  15.  With 
awkwardness.  16.  With  your  kind  permission.  17.  Most  magni- 
ficently. 18.  With  all  the  strength.  19.  Speaking  with  respect  (or 
with  your  permission). 

EXERCISE  22. 

1.  I  have  seen  your  father's  umbrella.     2.  My  uncle's  friend  is  rich. 

3.  This  man  is  my  father's  friend.     4.  This  man's  child  is  ilL     5.  This 
child  is  still  young.     6.  Have  you  seen  the  tree  which  my  father  has 
bought  ?     7.  The  man  whom  you  have  seen  is  very  poor.     8.  His  son 
is  ill.     9.  I  have  given  the  pen  to  this  poor  child.     10.  Have  you  seen 
the  watch  which  my  uncle  has  received  ?     11.   He  has  sold  this  watch 
to  my  father.     12.  This  young  man's  aunt  is  still  unwell.     13.  This 
poor  child  has  lost  his  mother.     14.  My  friend  is  a  very  rich  man. 
15.  This  man  is  our  gardener.     16.  This  woman  is  our  gardener's 
wife.     17.  Our  neighbour  is  very  rich.     18.  Your  neighbour  is  a  good 
woman.     19.  This  sculptor's  child  is  called  William.     20.  Ferdinand's 
aunt  has  arrived,  but  his  father  has  set  out  for  London.     21.  Lewis's 
sister  is  very  tall.    22.  I  think  of  Henry  and  of  Stephen.     23.  Louisa's 
aunt  has  written  a  long  letter  to  Adolphus.     24.  Francis  has  received 
this  pen  from  a  young  man,  who  is  called  Eodolph.     25.  John's  cousin 
has  departed  for  Paris.     26.  Our  servant  has  arrived  from  London. 
27.  My  sister  thinks  of  Caroline.     28.  Stephen  has  lost  the  pen-knif« 
which  he  has  received  from  Adolphus.     29.  Louisa  is  Caroline's  sisteo 
and  Anthony  is  John's  brother. 

EXERCISE  23. 

1.  H  mio  libro  6  sullo  scanno.  2.  Ho  dato  il  mio  cappello  a  qnesto 
povero  fanciullo.  3.  II  libro  che  ho  ricevuto  da  un  amico  e  perduto. 

4.  Luigia  ha  perduto  il  suo  cappello.     5.   Avete  voi  trovato  1'  anello  di 
Carlo  ?     6.  II  padre  di  Carlo  e  ricchissimo.     7.  II  giardino  di  Giovanni 
e  piccolissimo.     8.  L'  amico  di  Guglielmo  6  partito.     9.  Mio  cugino  e 
arrivato.     10.  Abbiamo  ricevuto  una  lettera  da  Luigi  ;  egli  e  a  Milano. 
11.  Avete  voi  veduto  Francesco  e  Ferdinondo  ?      12.  Bidolf o  e  partito 
per  Venezia.     13.  Abbiamo  scritto  una  lettera  a  Stefano  in  ParigL 
14.  Avete  voi  veduto  1'  oriuolo  di  Luigi  ?     15.  E*  vostro  zio  partito 
per  Parigi  ?     16.  La  zia  di  Corlina  o  in  Loudra.     17.  II  nostro  vicina 
ha  un  figiio  che  si  chiama  Eidolfo  ed  una  figlia  chi  si  chiama  Luigia, 

EXERCISE  24. 

1.  H  nipote  e  andato  a  pranzare  nel  parco  col  flglio  e  colla  figlia  del 
generate.  2.  La  settimana  ventura  vojliono  andore  tutto  insieme  i» 
campagna.  3.  Un  corriere  k  arrivato  colla  nuova  della  pace.  4.  Il 
cugino  arrivo  qui  col  ordine  espresso  di  comprare  un  cavallo  ed  un* 
ca-rozza.  5.  II  uomo  deve  pnssare  la  prima  parte  della  sua  vita 
coi  morti,  la  seconda  coi  vivi,  e  1'  ultima  con  se  stesso.  6.  II  mondo  e 
piono  degl'  ingrati :  si  vive  co'  ingrati,  si  lavora  pegl'  ingrati  e  si  h» 
da  far  sempre  cogl'  ingrati. 

•  English  words  in  the  Colloquial  Exercises  printed  in  italics,  must  b« 
left  out  in  the  Italian. 
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GEOMETRICAL  PERSPECTIVE.—  XIX. 

SHADOWS  CAST  UPON  INCLINED  PLANES. 

PLANES  or  surfaces  upon  which  shadows  are  cast  may  be  in  any 
position.  We  have  in  the  previous  lessons  considered  those 
planes  only  which  are  horizontal  or  vertical,  and  we  now  intro- 
duce those  that  are  inclined.  One  or  two  important  and  leading 
principles  will  first  engage  our  attention. 

Tho  indefinite  projection  of  the  shadow  of  a  given  line 
coincides  with  a  plane  passing  through  the  source  of  light  (the 
sun)  and  the  given  line ;  this  we  call  the  plane  of  shade. 
Suppose  in  Fig.  87,  s  to  be  the  sun,  a  I  an  object,  say  a  post, 
casting  a  shadow,  the  ray  from  s  through  a  to  c  will  determine 
the  length  of  the  shadow  b  c  (see  Lesson  XVI.) ;  then  the  space 
inclosed  by  a  b  c  is  deprived  of  light  by  the  object  a  b,  therefore 
the  triangle  a  b  c  is  the  plane  of  shade.  When  the  plane  of 
shads  is  intersected  by  any  surface,  the  form  and  extent  of  the 


culty  presents  itself,  the  meaning  of  the  trace  of  the  plane  of 
shade,  and  how  it  represents  the  plane.  Planes  in  space  in 
projection  are  represented  by  their  traces  only.  Thus,  in  Figs. 
88,  89,  90,  the  traces  h  n  and  h  c  are  the  vertical  and  horizontal 
traces  of  the  plane  abed;  and  according  to  the  positions  of 
these  traces,  we  understand  the  positions  of  the  planes.  In 
Fig.  88  the  plane  is  at  an  angle  with  the  ground,  and  perpen- 
dicular to  the  vertical  plane ;  in  Fig.  89  it  is  at  an  angle  with 
both  planes  of  projection  ;  in  Fig.  90  it  is  perpendicular  to  both 
planes  of  projection.  In  Linear  Perspective  the  line  PP,  the 
picture  plane,  is  the  horizontal  trace  of  an  indefinite  perpendi- 
cular plane  ;  the  line  HL,  horizontal  line,  is  the  vertical  trace  on 
the  picture  plane  of  a  plane  passing  through  the  eye  and 
parallel  with  the  ground.  To  determine  the  plane  of  shade  we 
must  necessarily  project  its  trace,  by  drawing  a,  straight  line 
through  the  vanishing  point  of  the  line  projecting  the  shadmv 
and  the  vanishing  point  of  the  sun's  rays ;  because  both  these 
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shadow  upon  that  surface  are  determined  according  to  the 
inclination  of  the  surface  with  the  plane  of  shade.  Thus,  in 
Fig.  93  the  trace  of  the  plane  of  the  shade  of  the  pole  is  A  B. 
The  pole  and  its  shadow  are  both  lying  in  this  plane ;  the 
zigzag  form  the  shadow  takes  arises  from  the  surfaces  (the 
walls  and  roofs),  which  cut  this  plane,  being  irregular,  or  in 
other  words,  forming  various  angles  with  the  plane  of  shade. 
To  illustrate  this  change  in  the  direction  of  the  course  of  the 
shadow — that  is,  to  show  why  the  shadow  of  the  pole  is  so 
angular — let  the  pupil  hold  a  pencil  in  an  inclined  position  under 
a  lamp,  and  allow  the  shadow  to  fall  upon  a  slip  of  cardboard, 
placing  the  board  first  in  an  horizontal  position,  then  in  a  per- 
pendicular one,  then  at  an  angle  with  the  table,  afterwards 
turn  it,  so  that  it  shall  be  parallel  with  the  pencil,  he  will  at 
once  see  that  according  to  the  position  of  the  cardboard,  as  it 
intersects  the  plane  of  shade,  so  will  the  inclination,  position, 
and  length  of  the  shadow  be  affected,  and  he  will  also  see  the 
reason  for  the  varied  form  of  the  shadow  of  the  pole  in  Fig.  93. 
It  will  now  be  evident  that  in  order  to  project  the  shadows  of 
objects  upon  inclined  planes  we  must  determine  the  plane  of 
•shade,  which  is  accomplished  by  drawing  its  trace ;  here  c  diffi- 


vanishing  points  are  in  the  plane  of  shade.  Then  the  vanishing' 
points  for  the  shadow  of  a  line,  projected  upon  various  inclined 
planes,  will  be  found  upon  the  trace  of  shade  at  the  intersections 
of  the  traces  of  the  inclined  planes  upon  which  the  shadow  falls, 
We  shall  refer  to  this  again  in  a  problem  to  illustrate  it. 

PROBLEM  LIII.  (Fig.  91)  is  a  square  block  of  masonry  be- 
yond which  a,  beam  projects.  The  sun  is  in  front  of  the  picture. 

It  will  be  observed  that  a  line  is  drawn  from  the  vanishing 
point,  VP2,  to  which  the  beam,  the  object  that  causes  the  shadow, 
retires,  through  the  vanishing  point  of  the  sun's  elevation, 
VPSE,  to  a  perpendicular  line  drawn  from  the  vanishing  point  of 
the  object  upon  ivhich  the  shadow  is  cast  (the  block),  meeting 
at  VP3.  This  is  the  trace  of  the  plane  of  shade.  Consequently 
the  shadow  from  the  beam  on  the  block  is  drawn  in  the  direc- 
tion of  VP3,*  whilst  the  rays  which  determine  its  length  are 


*  Because  the  plane  or  surface  of  the  block  upon  which  the  shadow 
falls  vanishes  in  a  perpendicular  line  through  VP1.  Therefore,  any 
line  lying  upon  that  plane  will  have  its  vauibhing  point  somewhere  ia 
that  perpendicular  line,  according  to  the  angle  of  inclination ;  those 
which  are  horizontal,  like  the  upper  and  lower  edges  of  the  face, 
vanish  on  the  HL  at  VP1  j  VP3  is  in  the  plane  of  shade. 


(j K( )M ETHICAL   I'KKSI'KCTI VK. 


Pig.  88. 


Fig.  89. 


26 


THE  POPULAE  EDUCATOR. 


directed  to  VPSE.  The  edge  a  b  of  the  shadow  on  the  ground 
of  the  block  is  directed  to  VPSI,  and  its  extent  cut  off  at  6  by  a 
ray  from  c  to  VPSE  ;  b  d,  which  is  necessary  to  complete  the 
outline  of  the  visible  portion  of  the  shadow  cast  by  the  block, 
is  directed  towards  VP1. 

PROBLEM  LIV.  (Fig.  92). — A  cross,  the  face  of  which  is 
inclined  to  the  PP  at  an  angle  of  40°,  casts  its  shadow  on  a 
plane  inclined  at  30°  with  the  horizon  ;  the  horizontal  trace  of 
the  plane  is  perpendicular  to  the  pp.  The  sun  is  in  the  picture, 
that  is,  its  rays  are  parallel  with  the  picture,  its  elevation  55° ; 
other  conditions  at  pleasure. 

Draw  anywhere  across  the  HL  the  line  a  b  at  an  angle  of  55° 
for  the  directing  ray  of  the  sun's  elevation.  Draw  the  line  c  d 
at  30°  with  the  ground  line  representing  the  inclination  of  the 
plane  receiving  the  shadow.  Draw  a  line  through  PS  parallel 
to  c  d  ;  this  will  be  the  trace  of  the  inclined  plane  receiving  the 
shadow,  and  upon  which  the  vanishing  points  for  the  retiring 
edges  of  the  shadow  upon  the  inclined  plane  are  to  be  found ; 
thus,  draw  lines  from  VP1  and  VP2  parallel  to  a  b,  producing  VP3 
and  VP4. 

The  learner  will  naturally  pause  here  to  inquire  why  these 
lines  should  be  drawn,  and  to  this  query  we  must  reply 
as  follows : — If  there  had  been  no  inclined  plane  upon  which 
the  shadow  falls,  the  whole  of  the  shadow  would  have  been 
horizontal,  and  consequently  the  retiring  lines  of  the  shadow 
would  have  vanished  on  the  HL  at  VP1  and  VP2  respectively ; 
but  as  the  plane  containing  the  shadow  becomes  inclined, 
so  will  the  trace  of  the  plane  be  inclined  also,  elevating 
or  depressing  the  vanishing  points  proportionately.  Con- 
struct the  perspective  elevation  of  the  cross  according  to 
previous  instructions.  The  rays  from  the  angles  of  the  cross 
must  be  drawn  parallel  to  a  b  ;  the  horizontal  projections  of  the 
shadow,  as  o  m,  must  be  drawn  parallel  to  the  PP  (see  Lesson 
XVI.,  page  260),  as  far  as  the  horizontal  trace  of  the  inclined 
plane  c  PS.  Afterwards  the  shadows  of  the  perpendicular  edges 
of  the  cross  which  fall  upon  the  inclined  plane  must  be  drawn 
parallel  to  c  d,  as  m  n,  the  length  of  whica  is  determined  by 
the  ray  en;  n  f  is  the  shadow  of  e  r,  and  is  drawn  in  the 
direction  of  VP3 ;  /  g  is  the  shadow  of  r  h  drawn  parallel  to 
c  d,  because  r  h  is  a  perpendicular  line ;  g  Ic,  the  shadow  of 
h  i,  is  drawn  towards  VP4 ;  k  s,  the  shadow  of  i  p,  is  drawn 
towards  VP3.  The  remaining  edges  of  the  shadow  upon  the 
inclined  plane  will  not  be  difficult,  if  the  pupil  carefully  con- 
siders the  positions  of  the  lines  of  the  cross  ;  the  shadows  of 
those  which  are  perpendicular  must  be  drawn  parallel  to  c  d ; 
those  which  would  retire,  had  the  shadow  been  on  the  ground, 
to  VP1  nuist  vanish  at  VP8;  and  those  which  would  retire  to 
VP2  must  be  directed  to  vp4.  After  the  shadow  leaves  the 
inclined  plane  at  the  horizontal  trace  c  PS  at  z,  it  then  falls 
upon  the  ground,  consequently  the  edge  z  I  will  go  to  VP1,  and 
the  shadow  of  v  w,  which  is  q  t,  will  vanish  at  vp2.  The  learner 
should  go  through  this  problem  three  or  four  times,  taking  the 
inclinations  of  ab  to  the  H  L  and  c  d  to  the  ground  line  at 
different  angles  to  those  which  have  been  used  in  this  problem. 

PROBLEM  LV.  (Fig.  93). — Again,  to  show  how  to  determine 
the  vanishing  points  of  shadows  which  fall  upon  inclined  planes, 
we  have  borrowed  a  subject  from  "  Malton's  Perspective."  In 
that  work  the  subject  is  a  ladder  inclined  against  a  house  ;  we 
have  chosen  a  pole,  a  b,  instead,  to  make  the  explanation  more 
simple. '  c  VP1  is  the  trace  of  the  inclined  plane  of  the  lower 
roof ;  D  vp1  is  the  trace  of  the  inclined  plane  of  the  upper  roof. 
These  are  found  by  drawing  a  line  from  the  vanishing  point  of 
the  horizontal  edge  of  the  roof  to  the  vanishing  point  of  the 
inclination  (see  Lesson  X.,  Problem  XXXII.,  Vol.  III.,  p.  333). 
The  trace  of  the  plane  of  the  shadow  is  from  A  to  B,  found  by 
drawing  a  line  from  the  vanishing  point  of  the  object,  tlie  pole, 
casting  the  shadow,  through  the  vanishing  point  of  the  sun's 
elevation,  VPSE  ;  this  contains  the  vanishing  points  for  the, 
shadow  of  the  pole,  projected  upon  the  inclined  roofs,  and  are 
found  where  the  traces  of  the  inclined  planes  intersect  the  trace 
of  the  plane  of  shade.  To  begin  with  the  shadow  on  the  ground  : — 
Because  this  portion,  a  c,  is  horizontal,  therefore  its  vanishing 
point  is  on  the  HL  at  VP3 ;  c  d  vanishes  at  B,  because  the  plane 
of  the  wall  containing  c  d  vanishes  through  VP1 ;  d  e  vanishes 
at  A,  the  vanishing  point  of  the  pole,  because  the  plane  of  the 
wall  containing  d  e  is  parallel  with  the  pole  ;  e  f  at  VP4, 
where  the  trace  of  the  plane  of  the  roof  intersects  the  plane  of 
shade ;  similarly,  g  h  to  VP5.  and  g  f  similarly  to  c  d  at  B. 


HISTORIC   SKETCHES.— XLYI. 

RUSSIA  AND  PETEE  THE  GEEAT. 

IN  the  year  1697,  five  years  before  the  death  of  William  III., 
a  foreigner  of  singular  personal  appearance,  of  rough  exterior, 
and  still  rougher  manners,  applied  to  the  English  authorities  to 
be  allowed  to  work  as  a  shipwright's  labourer  in  one  of  the 
royal  dockyards.  Not  only  was  permission  granted  for  him  to 
work  as  he  wished  at  Deptford  dockyard,  but  orders  were  given 
to  the  superintendent  there  to  let  the  stranger  see  as  much  as 
possible  of  the  shipbuilder's  art,  and  to  afford  him  every  infor- 
mation he  might  desire.  A  good  house  (one  that  belonged  to 
the  Evelyn  family,  and  in  which  John  Evelyn,  the  accomplished 
diarist  and  author,  wrote  and  studied)  was  taken  for  him  and 
his  companions  at  Deptford,  so  that  he  might  live  near  his 
work,  and  in  the  dockyard  he  laboured  early  and  late,  and 
possessed  himself  to  a  remarkable  extent  with  the  knowledge 
of  a  skilled  shipwright.  This  was  not  the  only  object  he  had 
in  entering  himself  at  the  yard.  He  knew,  none  better,  that 
example  is  worth  a  hundred  precepts,  and  that  he  could  appeal 
from  those  of  his  subjects  who  did  not  think  it  became  them  to 
work,  to  his  own  example,  by  which  he  had  shown  them  both 
how  to  work  and  why  they  should  work. 

This  shipwright  and  dockyard  labourer  was  Peter  the  Great, 
Czar  of  Russia,  who  a  few  months  before  had  quitted  his  capi- 
tal, Moscow,  to  see  and  learn  new  things  for  his  kingdom,  of 
which  the  most  important  knowledge  that  he  possessed  was 
that  it  sadly  needed  reformation  in  every  department.  Resolved 
to  bring  his  countrymen  out  of  the  barbarism  in  which  they 
were  immersed,  and  aware  that  this  could  only  be  done  by  the 
introduction  of  civilised  elements  from  without — aware,  too,  of 
the  superstitious  horror  the  Russians  had  for  either  leaving 
their  own  country  themselves  or  for  allowing  strangers  to  enter 
it — he  conceived  the  idea  of  making  a  tour  of  the  principal 
capitals  of  Europe,  where  he  might  learn  for  himself  what  was 
worthy  to  be  introduced,  and  where  he  might  enlist  artificers 
and  scientific  men  in  his  service  to  come  to  Russia  and  teach  his 
subjects.  At  the  same  time  he  sent  ambassadors  to  the  several 
courts  of  Europe,  that  Russia  might  be  represented,  and  that 
he  might  know  from  authentic  sources  what  was  going  on  in 
the  world  of  politics.  Amsterdam  was  the  first  city  that  ar- 
rested his  attention,  where  the  great  amount  of  shipping,  of 
which  he  was  exceedingly  fond,  drew  him  with  peculiar  force. 
He  worked  in  a  dockyard  there  for  some  time,  living  like  any 
other  labourer,  and  refusing  to  allow  any  distinction  to  be  made 
between  him  and  his  fellows.  After  acquiring  all  the  know- 
ledge he  could  pick  up  in  Amsterdam,  he  came  over  to  England. 

Rough,  even  brutal  in  his  manners — for  what  was  he  but  the 
chief  barbarian  of  his  empire  ? — the  Czar  Peter  had  talents 
which  were  superlatively  great,  as  compared  with  those  of  any 
one  else  in  his  dominions.  He  had  the  wisdom  to  see  wherein 
his  people  were  wanting,  and  to  recognise  the  means  of  supply- 
ing their  wants ;  he  had  the  magnanimity  to  disregard  all  the 
carping  criticisms  of  those  who,  having  been  born  in  more  civi- 
lised countries,  affected  to  despise  the  wild  men  of  the  north ; 
and  he  had  the  courage  to  persist  in  improving,  in  spite  of 
themselves,  a  nation  whose  leaders  hated  to  be  reformed,  and 
whose  fears  and  superstitions  whispered  them  to  cling  to  the  dead 
past  rather  than  to  draw  life  and  energy  from  the  living  present. 
Rough  manners,  as  indicative  of  a  strong  will,  were  perhaps 
essential  to  the  fulfilment  of  Peter's  purpose.  A  soft-speaking, 
gentle-handed  man  would  never  have  curbed  the  hitherto  un- 
bridled licence  of  a  savage  soldiery,  nor  have  overcome  the  pig- 
headed, unreasonable  opposition  of  priests  and  landlords,  who 
only  saw  in  the  enlightenment  of  the  nation  the  downfall  of 
their  own  power. 

The  Czar  Alexis,  grandfather  of  Peter  the  Great,  was  the  first 
native  prince  who  seems  to  have  thought  the  Russians  capable 
of  being  anything  more  than  mere  savages.  Not  until  his  suc- 
cession to  the  throne  had  the  empire  sufficiently  recovered  from 
the  repeated  incursions  of  the  Mongolian  Tartars,  of  the  Poles — 
who  devastated  whole  districts,  and  kept  possession  of  strong 
towns  like  Smolensko — and  from  the  still  more  fatal  wounds 
inflicted  by  civil  war,  to  allow  of  attention  being  turned  to  the 
general  amelioration  of  the  empire.  Hitherto  the  history  of 
Russia  consisted  of  accounts  of  savage  life  on  a  large  scale,  of  the 
conflicts  which  one  set  of  great  chiefs  waged  with  another,  of  the 
struggle  for  supremacy  between  the  head  of  the  state  a.nd  the 
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ohuroh,  and  of  the  gradual  absorption  bj  the  czar  of  all  actual 
power,  which  ln«  held,  nevertheless,  aa  all  despotic  rulera  muxt 
in.!, |  thi-ir  I...W.T,  l.y  the  good-will  of  the  guard*  who  are  the 
.-!•.•*  of  their  mil.  Alexis  caine  to  the  throne  in  1645, 
and  soon  proved  to  be  tho  "  still,  strong  man  "  who  know  how 
t.»  rulo,  not  merely  in  th--  interests  of  his  family,  but  in 
those  of  his  people.  He  did  something  towards  lessening  the 
power  of  the  soldiers,  diminished  that  of  the  priesthood,  and 
by  protecting  merchants  who  came  from  the  southward  and 
..,  ,i,-n  with  their  wares,  encouraged  commerce  and  to 
a  slight  extent  Russian  manufacture.  But  he  had  a  difficult 
task  to  perform — hard,  unimpressionable  stuff  to  work  upon ; 
and  in  consequence  of  tho  geographical  position  of  Russia,  and 
tho  extreme  ignorance  which  prevailed  in  Europe  as  to  its  cha- 
racter and  resources,  he  had  little  or  no  sympathy  from  without. 
Fur  in  that  <lav  Russia  was  to  tho  other  nations  of  Europe  what 
.nia  is  to  them  now,  a  land  little  known  save  by  bold 
adventurers,  who,  unable  to  got  employment  or  living  in  the 
wouth,  or  actuated  by  curiosity  and  the  lovo  of  adventure, 
travelled  into  the  north,  and  cither  settled  there  and  were  no 
moro  hoard  of,  or  returned  and  related  marvellous  accounts  of 
tho  people  and  countries  which  were  included  in  the  empire  of 
the  Czar  of  Muscovy,  for  so  Russia  was  called.  Occasionally 
there  were  state  embassies  sent  from  Moscow  to  some  European 
court  in  order  to  make  some  special  representation,  and  mes- 
sengers from  European  courts  occasionally  made  their  way  to 
Moscow  to  lay  before  the  czar  some  complaint  against  his 
border-subjects,  which  the  czar  was  commonly  wholly  unable 
to  attend  to.  But  the  interchange  of  visits  was  very  seldom, 
and  there  was  not  till  tho  time  of  Peter  the  Great  any  regular 
representative  of  Russia  in  any  capital  in  Europe. 

Alexis  did  his  best  for  his  countrymen,  and  dying  in  1676, 
was  succeeded  by  his  son  Feodor,  who  entered  fully  into  all  his 
father's  plans,  and  proceeded  on  his  accession  to  the  throne  to 
develop  the  policy  of  improvement  begun  by  the  lato  czar. 
"  He  lived  the  joy  and  delight  of  his  people,  and  died  amidst 
their  sighs  and  tears.  On  the  day  of  his  decease  Moscow  was 
in  tho  same  state  of  distress  which  Rome  felt  at  the  death  of 
Titus,"  wrote  a  Russian  historian  of  this  prince,  who  reigned 
six.  years,  and  dying,  bequeathed  his  crown  to  his  youngest 
child,  Peter,  a  lad  of  no  moro  than  ten  years  of  age.  Ivan, 
Feodor' s  eldest  son, -was  half-witted,  and  his  sister  Sophia, 
without  authority  from  any  one,  took  the  government  upon  her- 
self, and  during  seven  years  did  nearly  as  much  to  throw  Russia 
back  into  barbarism  as  her  father  and  grandfather  had  done 
to  bring  her  out  of  it.  Peter,  who  knew  that  the  crown  had 
been  left  to  him,  was  angry,  even  as  a  child,  at  the  usurpation 
of  which  he  was  the  victim.  Ho  chafed  at  the  restraints  to 
which  his  sister  and  her  ministers  and  advisers  subjected  him, 
and  he  saw  with  indignation  as  he  grew  older  that  the  forward 
steps  taken  by  his  father  were  being  deliberately  retraced. 
Disgust  for  this  policy  probably  heightened  the  spirit  which 
descended  to  him  from  his  father,  the  spirit  of  dislike  for  the 
old  Muscovite  party,  undying  hatred  for  those  soul-numbing 
principles  which  hung  as  tremendous  dead- weights  on  the  nation 
and  kept  it  back.  Then  there  was  something  more  than  a  hint 
that  his  sister  and  her  favourite,  a  profligate  barbarian,  con- 
templated keeping  him  out  of  his  inheritance.  The  people 
murmured  at  the  gross  misgovernment  of  the  princess,  and 
loudly  demanded  the  termination  of  her  rule.  By  means  of 
large  bribes  to  the  soldiers,  she  succeeded  for  a  while  in  main- 
taining her  position  by  force ;  but  when  the  means  of  bribery 
began  to  fail,  and  the  conduct  of  the  rulers  became  too  bad 
oven  for  the  Russians  to  put  up  with,  Peter,  then  in  his  seven- 
teenth year,  took  advantage  of  the  popular  feeling  to  assert 
himself.  He  gained  the  co-operation  of  tho  soldiers,  and  of  all 
the  men  of  influence  in  the  state,  for  even  the  heads  of  the  old 
Muscovite  section  knew  they  could  not  have  worse  rulers  than 
Sophia  and  her  lover,  and  they  hoped  to  mould  the  young 
prince,  still  a  mere  youth,  into  their  own  effete  notions  of  go- 
vernment and  public  policy. 

Peter  assumed  the  reins  of  power,  shut  his  sister  up  in  a 
nunnery,  and  banished  her  lover  to  a  distant  part  of  the  empire. 
Ivan  Romanoff,  Peter's  brother,  was  nominally  associated  with 
him  in  the  empire,  but  he  had  no  real  authority,  so  that  vir- 
tually from  the  age  of  seventeen  Peter  was  lord  and  autocrat  of 
the  Russian  dominions. 

As  soon  as  he  had  reduced  chaos  into  something  like  order 


at  Moscow,  Peter  began  that  deadly  war  against  the  Turkish 
power  which  hau  burst  oat  at  intervals  erer  since,  and  which, 
if  Russia  works  its  will,  will  probably  never  know  its  final 
ond  till  the  cross  shall  have  been  again  planted  in  Con- 
stantinople, and  the  Turkish  power,  which  entered  Europe  in 
1453,  shall  have  been  driven  once  more  into  Alia,  whence  it 
came  out.  Peter's  enterprises  against  the  Turks  were  very 
Buooesuful.  He  defeated  them  with  troop*  inferior  in  discipliiw 
and  armament  to  their  own,  and  took  from  them  the  port  of 
Azof,  so  opening  the  Black  Sea  to  Boasian  commerce,  and 
securing  an  outlet  for  Busnan  enterprise  to  the  southward. 
Penetrated  with  the  belief  that  commercial  intercourse  with 
other  nations  could  alone  enable  Bossia  to  become  civilised, 
he  conceived  tho  plan  of  making  a  watery  highway  through  his 
empire,  from  the  Baltic  to  the  Caspian  and  Black  Seas,  by 
means  of  canals  which  should  unite  the  rivers  Dwina,  Volga, 
and  Don.  To  secure  the  communication  on  the  north-western 
|  side,  and  to  obtain  for  Rusxia  the  command  on  the  Baltic — 
perhaps,  also,  with  the  idea  of  more  thoroughly  breaking  with 
tho  Russian  past — he  determined  to  build  on  an  island  in  the 
Neva,  a  few  miles  above  the  place  where  that  river  falls  into 
the  Baltic,  a  city  which  should  be  at  once  the  emporium  of 
commerce  for  northern  Europe  and  the  capital  of  the  empire. 
For  ten  years  these  wars  and  these  great  national  works  occu- 
pied his  attention,  and  then,  in  1698,  finding  himself  deficient 
in  technical  and  material  education,  and  that  there  was  not  any 
one  in  his  dominions  who  was  capable  of  teaching  him,  he 
resolved  to  set  out  on  his  European  tour  of  inspection  and  self- 
education. 

In  1699  Peter  returned  home,  with  men  of  all  trades  and 
professions  in  his  train,  who  were  to  help  him  in  his  public 
works,  and  to  teach  his  people  the  knowledge  of  other  countries. 
Generals,  military  officers  of  all  grades,  engineers,  shipwrights, 
architects,  gunsmiths,  cutlers,  medical  men,  artificers  and  me- 
chanics of  all  kinds,  naval  officers  and  experienced  seamen, 
were  gathered  out  of  those  countries  which  had  specialities  in 
them.  Great  Britain  and  Ireland,  Holland,  and  the  Nether- 
lands furnished  the  greater  part,  but  artists  were  allured  from 
France  and  Italy,  by  the  tempting  offers  of  the  Czar,  to  under- 
take a  residence  in  the  cold  climate  of  the  north. 

Emboldened  by  his  contact  with  civilisation,  and  disgusted 
from  the  same  cause  with  much  that  he  saw  when  he  got  home, 
Peter  summarily  abolished  immediately  after  his  return  some  of 
the  most  cherished  and  most  barbarous  institutions  of  the 
empire.  He  hanged  some  objectors  who  had  been  troublesome 
during  his  absence,  and  he  refused  to  listen  to  the  complaints 
of  those,  the  priests  included,  who  stood  forward  as  the  advo- 
cates of  the  old  order.  His  will  was  supreme,  and,  being  as 
strong  and  unyielding  as  that  of  the  most  obstinate  man  in 
his  empire,  carried  all  opposition  before  it :  and  the  people, 
venerating  him  as  the  czar,  and  ignorant  of  what  new  coercive 
power  he  might  have  brought  with  his  other  novelties  from 
the  south,  gave  in  to  him,  and  suffered  him  to  tame  them,  even 
to  shaving  their  beards — tbia  reform  almost  cost  a  revolution — 
without  resistance.  General  Gordon  set  to  work  upon  the 
army,  and  succeeded,  by  dint  of  unremitting  attention  and  th ; 
exercise  of  the  utmost  severity,  in  putting  it  into  shape,  though 
it  required  many  a  defeat  from  the  hands  of  Swedes  before 
it  could  be  made  at  all  confident  in  the  presence  of  European 
enemies. 

Scarcely  was  tho  army  removed  one  degree  from  the  class 
"  rabble,"  ere  occasion  called  for  a  display  of  its  powers.  In 
1697  Charles  XII.  of  Sweden  came  to  his  father's  throne,  and 
commenced  that  series  of  wars  which  astounded  and  convulsed 
Europe.  Peter  entered  into  alliances  with  the  King  of  Den- 
mark and  the  Elector  Frederick  Augustus  of  Saxony,  who  had 
been  chosen  King  of  Poland,  and  in  1700  the  war  began 
by  the  Danes  invading  the  territory  of  the  Duke  of  Hblstein- 
Gottorp,  the  brother-in-law  of  the  King  of  Sweden.  Charles 
XII.  appeared  suddenly  before  Copenhagen,  which  he  blockaded 
by  sea  and  besieged  by  land,  and  he  so  pressed  the  Danes  that 
their  king  was  compelled  to  make  peace  on  humiliating  terms, 
and  to  leave  his  allies  to  their  fate.  From  Copenhagen  Charles 
went  straight  and  swiftly  to  Narva,  which  was  besieged  by  the 
Russians  with  80,000  men.  The  Swedes  numbered  only  10,000, 
but  Charles  did  not  hesitate  to  attack  the  entrenched  camp 
of  the  besiegers,  which,  after  being  breached  by  the  Swedish 
artillery,  was  carried  by  storm  at  the  point  of  the  bayonet. 
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Eighteen  thousand  Eussians  were  killed  and  30,000  were  taken 
prisoners,  and  all  the  baggage  and  artillery  fell  into  the  victors' 
hands.  "  The  Swedes  will  teach  us  how  to  conquer  them," 
said  Peter  after  the  battle,  and  at  once  he  took  steps  for  bring- 
ing another  army  into  the  field.  Charles  XII.  continued  on  a 
long  series  of  victories.  Poles,  Saxons,  and  Eussians  melted 
away  before  him ;  the  King  of  Poland  was  dethroned  at  his 
dictation,  and  a  nominee  of  his  own  raised  in  his  stead;  the 
Emperor  of  Germany  had  to  concede  certain  things  not  by  any 
means  to  his  taste ;  and  all  Europe  trembled  when  the  King  of 
Sweden  marched.  This  went  on  from  1702  to  1706,  and  then 
the  czar,  having  a  large  army  at  his  back,  thought  he  might 
seek  peace  with  honour.  But  Charles  declared  that  he  would 
not  talk  of  peace  till  he  reached  Moscow,  which  he  proposed 
to  burn.  Like  another  invader  (Napoleon  I.),  he  found  the 
Russians  prepared  to  do  anything  rather  than  see  their  capital 
in  an  enemy's  hand.  Peter  devastated  the  country,  harassed 
the  march  of  the  Swedes,  cut  off  the  discontented  Cossacks, 
who  were  in  secret  alliance  with  Charles,  and  in  other  ways 
hindered  his  operations.  Finally,  at  Pultowa — which  fortress, 
in  the  Ukraine,  Charles  was  besieging — the  czar  came  up  with 
his  enemies  ;  a  bloody  battle  ensued,  in  which  the  most  despe- 
rate valour  was  shown,  but  the  Swedes  were  utterly  routed — 
8,000  were  slain  and  18,000  captured.  Charles  was  obliged 
to  seek  refuge  in  Turkey,  where  he  employed  himself  in  trying 
to  promote  the  anger  of  the  Turks  against  the  Eussians,  but 
he  was  never  thenceforth  the  thorn  he  had  been  in  the  side  of 
the  czar. 

Peter,  freed  from  external  troubles,  again  turned  his  atten- 
tion to  home  affairs.  St.  Petersburg  was  finished,  and  the  other 
great  works  were  brought  to  a  successful  termination ;  vast 
strides  were  rapidly  made  in  the  improvement  of  all  public 
institutions ;  and  the  czar  had  the  happiness  before  his  death 
to  find  by  many  infallible  signs  that  he  was  really  looked  upon 
as  the  father  of  his  country. 

The  Eussia  which  he  left  in  1725  was  so  radically  altered 
in  character  to  the  Eussia  to  which  he  had  succeeded,  that  it 
could  flourish  and  be  prosperous  under  the  hand  of  a  woman, 
Peter's  widow,  who  succeeded  him  as  Catherine  I.  The  height 
to  which  Catherine  II.  and  successive  emperors  have  raised  it 
is  matter  rather  of  general  history  than  for  an  historic  sketch. 


LESSONS  IN  ALGEBRA.— XXVI. 

ADDITION   OF   POWERS. 

IT  is  obvious  that  powers  may  be  added,  like  other  quantities, 
by  writing  them  one  after  anotlier,  with  their  signs. 

EXAMPLES. — The  sum  of  a,3  and  b9  is  o,3-f  t2;  and  the  sum  of 
a2  -  6"  and  hb  -  d*  is  a"  -  bn  -f  7is  -  d4. 

The  same  powers  of  the  same  letters  are  like  quantities,  hence 
their  co-efficients  may  be  added  or  subtracted. 

EXAMPLE. — Thus  the  sum  of  2a2  and  3a2  is  So,2. 

But  powers  of  different  letters,  and  different  powers  of  the 
same  letter,  are  unlike  quantities;  hence  they  can  be  added  only 
by  writing  them  down  with  their  signs. 

EXAMPLE.— The  sum  of  a"  and  a3  is  a2  -f  a3. 

It  is  evident  that  the  square  of  a,  and  the  cube  of  a,  are 
neither  twice  the  square  of  a,  nor  twice  the  cube  of  a. 

EXAMPLE. — The  sum  of  a3bn  and  3a566  is  a&3n  -f  3a566. 

From  the  preceding  principles  we  deduce  the  following 

GENERAL    RULE    FOR   ADDING    POWERS. 

If  tJie  powers  are  like  quantities,  add  their  co-efficients,  and 
to  the  sum  annex  the  common  letter  or  letters  with  their  given 
indices. 

If  the  powers  are  unlike  quantities,  they  must  be  added  by 
writing  them  one  after  another,  without  altering  their  signs. 

EXERCISE  42. 


1.  To  -3x^5  add  -2c«i/r.  I 

2.  To  3b»  add  66-. 

3.  To  3oV  add  -7a*i;». 

5.  To  3(a  +  j/)»  add  4(a  +  y)'. 

S.  Add  5i'(a  -  6)3  +  *(a  -  b)3  to 

2r(a  -  b)3  +  10.v(a  -  6)3. 
7.  Add  3(,r  +  y)*  +  5a3  -  4(x  +  y)* 

to  10n3  +  6U-  +  «)*. 


8.  Add   5a26c3,  3a"6c3, 
2a"6c3. 

9.  Add 


and 


a3bs  +  x'y*  +  a3b3     an(j 

—  x*y*  +  a*6a. 

10.  Add  3a3  +  be3  +  5o»  +  2bca    and 
a3  +  56c"  to  6as  +  26c3. 

11.  Add   -Kxy-cm)',    3(.ry-cm)B, 

—  1  (*!/  —  cm)  *,  and  J  (xy  —  cm)  *  . 


SUBTRACTION  OP  POWERS. 

EULE.  —  Subtraction  of  powers  is  performed  in  the  same 
manner  as  addition,  except  that  the  signs  of  the  subtrahend, 
must  be  changed  as  in  simple  subtraction. 

EXAMPLE.  —  From  2a4  take  -  6a4.    Ans.  8a4. 

EXERCISE  43. 

1.  From  -36°  take  46". 

2.  From  3?i3b«  take  4Jt3b'. 

3.  From  a3b°  take  a3b". 

4.  From  5(a  -  ?i)«  take  2(o  -  h)a. 

5.  From  6a(a  +  b)*  take  a(a  +  b)*. 

6.  From  17aar1  +  5xy  »  take  12aa2»  —  4aT/3. 

7.  From  3a3(b3  -  8)3  take  a3(b3  -  8)3. 

8.  From  5(x3  +  y*)3  -  3(a3  -  63)5  take  -  3(a»  -  b»)5  +  4(*s  +  g«)3. 

9.  From  a"b»+  .tV  take  a56°-  x*y3. 

10.  From  2x(a  -  6)s  +  3(a  -  6)3  ;take  x(a  -  b)3  +  3(a  -  b)3. 

11.  From  l(x  +  ij)«  +  J(a  +  b)s  take  l(x  +  v)3  +  f(a  +  by*. 

MULTIPLICATION  OF  POWERS. 

Powers  may  be  multiplied,  like  other  quantities,  by  writing 
the  factors  one  after  another,  either  with  or  without  the  sign  of 
multiplication  between  them. 

EXAMPLES.  —  The  product  of  a3  into  62,  is  a362  ;  and  x*  into 
am,  is  ama;3. 

If  the  quantities  to  be  multiplied  are  poiuers  of  the  same  root, 
instead  of  writing  the  factors  one  after  another,  as  in  the  last 
article,  we  may  add  their  exponents,  and  the  sum  placed  at  the 
right  hand  of  the  root  will  be  the  product  required. 

The  reason  of  this  operation  may  be  illustrated  thus  :  — 

a2  X  a3  is  a-a3  ;  but  a,2  =  aa,  and  a3  =  aaa  ;  and  aa  X  aaa 
=  aaaaa  =  as.  The  sum  of  the  exponents  2  +  3  is  also  5  ;  so 
dm  X  dn  =  dm  +  n. 

N.B.  —  The  same  principles  hold  true  in  all  other  powers  of 
the  same  root. 

Hence  we  deduce  the  following 

GENERAL    RULES    FOR    MULTIPLYING    POWERS. 

Powers  of  the  same  root  may  be  multiplied  by  adding  their 
exponents. 

If  the  powers  have  co-efficients,  these  must  be  multiplied  to- 
gether, and  their  product  prefixed  to  the  common  letter  or  letters. 

Powers  of  different  roots  are  multiplied  by  writing  them  one 
after  anotlier,  either  with  or  ivithout  the  sign  of  multiplication 
between  them. 

EXAMPLES.  —  Thus    a2  X  a6—-  a2+6=  a6;     and    x3  X  x2  X  x 


The  rule  is  equally  applicable  to  powers  whose  exponents  are 
negative;  i.e.,  to  reciprocal  powers. 

EXAMPLES. 
Thus  a-2  X  a-3  =  a-5. 


That  is,  —  x  --  =  -—  __ 
aa      aaa     aaaaa 


If  a  -f-  b  be  multiplied  into  a  —  b,  the  product  will  be  a2—  b"  ; 
that  is  — 

The  product  of  the  sum  and  difference  of  two  quantities  is 
equal  to  the  difference  of  their  squares. 

This  is  an  instance  of  the  facility  with  which  general  truths 
are  demonstrated  in  algebra. 

If  the  sum  and  difference  of  the  squares  be  multiplied,  the 
product  will  be  equal  to  the  difference  of  the  fourth  powers  ; 
that  is,  (a2  +  &)  X  (a2  -  62)  =  (a*  -  b4). 

EXERCISE  44. 


1.  Multiply  h*b*  into  a4. 

2.  Multiply  3a"y3  into  —  2jc. 

3.  Multiply  dhV  into  4by». 

4.  Multiply  a3!/3!/3  into  a36ay. 

5.  Multiply  4a°  into  2a«. 

6.  Multiply  3z*  into  2z». 

7.  Multiply  6'y3  into  b*y. 

8.  Multiply  a*b3y*  into  c^b'y. 

9.  Multiply    (b  +  h  -  y)° 


into 


10.  Multiply  nfl+x*y+xy*  +y3  into 

x-y. 

11.  Multiply  43!'^  +  3xy  -  1   into 

2.vJ  -  x. 

12.  Multiply  x*  +  x-5  into  2i«  + 

x  +  I. 

13.  Multiply  y*  into  ym  into  y*. 

14.  Multiply  a'"  into  a~3  into  a-8. 


15.  Multiply  <r3  into  a-  *  into  —  a-J. 

16.  Multiply  a'"  into  a™  into  —  a"". 

17.  Multiply     j/"3     into     j/"    into 

-y-"y3. 

18.  Multiply  (a  —  y)  into  (a  +  y). 

19.  Multiply  (a2— y*)  into  (a3  +  iy2). 

20.  Multiply  (a*-  y*)  into  (a*+  y*). 

21.  Multiply  a3+  a*+o6  into  a3— 1. 

22.  Multiply     3a(a;'!    -    y3)3     into 

2<t(a,J>  -y3)* 

23.  Multiply       J(a»  +   b3;8     into 

ifa3  +  b»)". 

24.  Multiply  a3  —  b=  into  o>  +  b3. 

25.  Multiply  x3+  x'y  +  xy"+  y'into 

x  +  y. 

26.  Multiply  a*-  2asb+  4a262-  8ab3 

+  166*  into  a  +  26. 

27.  Multiply  a2  +  6  into  a*-  8. 
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KCT  TO  EXERCISES  IN  LESSONS  IN  ALQEBRA. 

EXEUCIHE  41. 

1.  i  (a  +  b),  and  J  (a  -  b). 

32.  4  hours  with  the  stream,  anJ 

•lie    greater,    and    8    the 

6  against  it. 

toss. 

33.  A    has  jr  («a  -  9b  -  Be)  ;    li 

d.  A  won  25  of  B. 

has  fr  (21b  -  4o  -  Oa)  j  and 

C  has  ^f  (200  —  4a  —  3b). 

5.   1$  aud  J. 

34.a-3jb--ljandc»-2. 

.  .  and  5  ;  and  1  (a  +  I  —  c), 

35.  £81..  £41,   £21,  £11,  aud  £8, 

i  (a  -  b  +  c),and|(6  -  a  +  o). 

respectively. 

7.  547. 

c*  —  bf                af  —  cA 

.,  2,  and  50. 

"'  *  ™  o«  —  W  *      "  m  <<4  —  6d" 

9.  Each  man,  £1  ;  each  boy,  10s. 

37.  231. 

10.  The  daughter  £2,000,  and  the 

12/1  —  mi 

38   No  of  men  "               .    NO 

•on  £800. 
11.  180      half-guineas,     and      22 

jm  -  12a 

crowns. 

of  women  a  . 

i,  7.  uud9. 

In.  —  M 

ad  -.'. 

39.  -(a 

i  ter  =  45,  and  less  =  15. 

a'-  ' 

15.   A,  a;  ;    H,  1  1  ;  and  C,  8. 

40.  98  artillery  ;  196  cavalry  ;  and 

16.  He  started  with  3s.  9d.,  and 

2,450  infantry. 

borrowed  4s.  3d. 

41.  £200. 

17.  The  woman,  Is.  Sd.  ;  the  man, 

42.  A  has  42,  B  bos  66,  and  C  hoe 

IN.  M. 

162. 

18.  Brandy,  15  gallons  ;  cider,  21  ; 

43.  15ft.  by  11  ft. 

and  wine,  -I. 

44.  22,  and  £5. 

19.  A  had  £2,  aud  B  26. 

45.  75. 

20.  A,    £60;    B,     £140;    and   C, 

46.  By  water,  1,540;  by  foot,  880} 

£200. 

ami  on  horseback,  61(5  mil.;s. 

21.  The  first,  £200  ;  second,  £300  ; 

47.  37}  minutes,  and  25  minutes. 

and  third,  £260. 

48.  10  pounds. 

22.  21  and  28. 

49.  18  daye,  10}  days,  and  6j  days. 

23.  24  persons  ;  each,  7s.     Total, 

50.  A,  £48;  B,  £32;  C,  «4;  and 

8  guineas. 

D,  £65. 

21.  £6  and  £9. 

51.  6}ozs. 

25.  16  and  8. 

52.  30  hours. 

26.  In  3  hours,  22  minutes,  24JJ 

53.  90  Ibs.  tea,  and  120  Ibs.  coffee. 

seconds. 

54.  65  1. 

27.  19  days. 

55.  25s.  and  20s. 

28.  12  days. 

56.  120  ducks,  and  104  geese. 

29.  30  bushels  of  rye,  aud  42  of 

57.  Man,   62    hours;    woman,    93 

wheat. 

hours  ;  and  child,  .55  liDurs. 

30.  12  persons  ;  5s.  each. 

58.  £2,2iO. 

SI.  12  crowns,  and  8  half-guineas. 

59.  500. 

CIVIL  SERVICE  PAPERS.— VII. 

THE    INDIAN   CIVIL  SERVICE. 

THIS  is  a  most  important  and  lucrative  branch  of  the  Civil 
Service.  The  examinations  are  very  severe  and  prolonged,  and 
include  special  subjects  connected  with  the  languages  and  laws 
of  our  Eastern  possessions.  All  candidates  must  satisfactorily 
pass  a  first  examination,  which  adds  to  the  subjects  included 
in  the  first  examination  for  the  home  service,  the  Sanskrit  and 
Arabic  languages  and  literature.  This  examination  lasts  about 
sixteen  days.  The  number  of  successful  candidates  corresponds 
•with  the  number  of  vacancies  to  fill  which  the  examination  is 
held.  A  preliminary  fee  of  .£5  is  to  be  paid.  Those  who  pass 
and  are  selected,  then  have  to  undergo  a  two  years'  probation, 
in  the  course  of  which  they  are  subjected  to  periodical  exami- 
nations, for  the  purpose  of  testing  the  progress  of  the  candi- 
dates in  Oriental  languages,  the  history  and  geography  of  India, 
laws  and  political  economy.  During  these  two  years  the  work 
must  be  arduous  and  regular  ;  for  the  Final  Examination  will 
test  the  powers  to  the  utmost.  On  appointment  to  an  Indian 
writership,  the  commencing  salary  is  j>300  a  year ;  and  talent, 
integrity,  and  perseverance  may  fairly  look  forward  to  appoint- 
ments, in  the  course  of  time,  worth  .£3,000  or  even  .£5,000  per 
annum- 
It  should  be  mentioned  that  all  candidates  are  required  to  be 
natural-born  subjects  of  Her  Majesty.  They  must  bo  above 
seventeen  and  under  nineteen  years  of  age  on  the  1st  of 
January,  and  in  addition  they  are  expected  to  produce  to  the 
Civil  Service  Commissioners  satisfactory  evidence  as  to  health 
and  character. 

The  names  of  the  requisite  number  of  candidates  who  have 
obtained  the  greatest  aggregate  number  of  marks  are  set  forth 
in  order  of  merit.  Such  candidates  are  deemed  to  be  selected  can- 
didates for  the  Civil  Service  of  India,  provided  they  are  in  other 


respeoU  duly  qualified ;  aud  are  permitted  to  choose  (immedi- 
ately after  the  result  of  the  examination  is  announced,  on  a  day 
;i|.|toint<"l  by  tins  Commissioner*),  according  to  the  order  in 
whi'-h  they  stand,  an  long  as  a  choice  remains,  the  Presidency 
(ami,  in  Bengal,  the  division  of  the  Presidency)  to  which  they 
seek  to  be  appointed. 

The  result  of  the  examination  is  generally  communicated  by 
letter  to  each  candidate  about  the  beginning  of  May.  The 
successful  candidate*  are  required  to  attend  in  London  imme- 
diately after  thit  announcement,  for  the  purpose  of  being 
medically  examined,  of  exercising  their  choice  of  Presidency, 
ami  "f  receiving  instructions  a*  to  the  special  studies  to  be 
panned  during  their  two  years  of  probation. 

An  allowance  of  jg  150  a  year  will  be  given  during  each  of  the 
two  years  of  their  probation  to  all  candidates  who  pass  their 
probation  at  some  university  to  be  approved  beforehand  by  the 
Secretary  of  State,  provided  snob  candidates  shall  have  psisml 
the  required  examinations  to  the  satisfaction  of  the  Civil 
Commissioners,  and  shall  have  complied  with  such 
rules  as  may  be  laid  down  for  the  guidance  of  selected  candi- 
dates. 

In  tliu  general  instructions  issued  to  the  probationers,  after 
the  First  Examination,  they  are  reminded  that  they  "  should 
at  once  commence  their  special  preparation.  They  will  re- 
member that  they  have  been  selected  on  the  ground  of  superior 
proficiency  in  subjects  which  (with,  perhaps,  the  exception  of 
Arabic  and  Sanskrit)  are  included  within  the  ordinary  range  of 
English  education.  The  Civil  Service  Commissioners  believe 
that  no  better  presumptive  evidence  of  fitness  can  be  obtained ; 
but  it  must  rest  with  the  candidates  themselves  to  give  more 
conclusive  evidence,  by  showing  aptitude  in  acquiring  the 
special  knowledge  necessary  for  them  in  the  positions  which 
they  hope  to  gain.  They  will  be  expected  and  required  to 
devote  their  whole  time  to  the  pursuit  of  this  special  knowledge. 
They  must  bear  in  mind  that  at  the  several  examinations  which 
they  have  to  pass,  the  requirements  of  universities  or  colleges 
will  not  be  regarded  as  affording  any  excuse  for  imperfect 
preparation  ;  and  further,  that  any  one  who  should  accept  the 
position  of  a  selected  candidate  without  the  intention  of  using 
all  diligence  to  qualify  himself  for  the  service,  would  be  acting 
unfairly  alike  to  the  Government  of  India  and  to  the  candidate 
'  who  might  have  been  selected  in  his  place.  Each  candidate,  in 
,  ohoosing  his  place  of  residence,  should  carefully  consider  what 
'  facilities  will  be  afforded  him  for /the  prosecution  of  his  studies  ; 
'  and  in  this  respect  it  should  be  remembered  that  London  offers 
advantages  for  the  study  of  law,  and  also,  perhaps,  of  some  of 
;  the  vernacular  languages,  which  can  be  obtained  in  no  other 
part  of  the  United  Kingdom." 

During  the  time  of  their  probation  selected  candidates  will 
';  be  examined  periodically  in  the  following  subjects  : — 

Markt. 

1.  Law 1,250 

2.  Classical  Languages  of  India — 

Sanskrit 500 

Arabic 400 

Persian 400 

3.  Vernacular  Languages  of  India  (each)  400 

4.  The  History  and  Geography  of  India  350 

5.  Political  Economy  .         .         .  350 

In  these  examinations,  as  in  the  open  competition,  the  merit  of 
;  the  candidates  examined  will  be  estimated  by  marks,  and  the 
i  number  set  opposite  to  each  subject  denotes  the  greatest  num- 

•  ber  of  marks  that  can  be  obtained  in  respect  of  it  at  any  one 
.  examination.     The  examination  will  be  conducted  by  means  of 

•  printed  questions  and  written  answers,  and  by  rtiv/  voce  exami- 
nation, as  may  be  deemed  necessary.     The  last  of  these  exami- 
nations will  be  held  at  the  close  of  the  second  year  of  probation, 
and  will  be  called  the  "  final  examination,"  at  which  it  will  be 
decided  whether  a  selected  candidate  is  qualified  for  the  Civil 
Service  of  India.     At  this  examination  candidates  will  be  per- 
mitted to  take  up  any  one  of  the  following  branches  of  Natural 
Science,    viz.,  Agriculture,   Chemistry,  Botany,  Geology,   and 
Zoology,  for  which  350  marks  will  be  allowed.     Any  candidate 
who,  at  any  of  the  periodical  examinations,  shall  appear  to  have 
wilfully  neglected  his  studies,  or  to  be  physically  incapacitated 
for  pursuing  the  prescribed  course  of  training,  will  be  liable  to 
have  his  name  removed  from  the  list  of  selected  candidates. 
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All  selected  candidates  will  be  required,  after  having  passed 
the  second  periodical  examination,  to  attend  at  the  India  Office 
for  the  purpose  of  entering  into  an  agreement  binding  them- 
selves, amongst  other  things,  to  refund  in  certain  cases  the 
amount  of  their  allowance  in  the  event  of  their  failing  to  proceed 
to  India.  Each  candidate  is  required  by  the  commissioners 
to  find  a  surety. 

The  Final  Examination  decides  the  fate  of  the  probationer. 
It  is  possible,  after  all  his  labour,  that  his  hopes  may  be  dis- 
appointed ;  and,  if  unsuccessful,  he  is  not  permitted  again  to 
enter  as  a  candidate.  That  the  examination,  extending  over 
three  weeks,  is  a  most  searching  one,  may  be  anticipated  ;  but, 
well  grounded  in  the  subjects  as  the  probationer  must  be — or 
he  could  not  have  passed  the  previous  examinations — industry, 
moral  courage,  and  the  determination  to  succeed,  will  carry 
'aim  successfully  through  the  ordeal,  and  his  position  in  life, 
with  a  probability  of  fame  and  fortune,  is  to  all  intents  and 
purposes  secured. 

In  this  final  examination,  candidates  will  be  expected  to  show 
a  thorough  knowledge  of  the  grammar  of  the  languages  which 
they  take  up  ;  facility  in  translating  from  and  into  each 
language,  it  being  distinctly  understood  that  the  examination 
will  not  be  confined  to  the  prescribed  text-books ;  familiarity 
with  the  written  character ;  and  some  proficiency  in  speaking 
the  language. 

Under  the  heading  of  Law,  extended  reports  of  police  and 
law  cases,  including  appeals  to  the  Judicial  Committee  of  the 
Privy  Council,  the  House  of  Lords,  or  the  Court  for  the  con- 
sideration of  Criminal  Appeals,  must  be  prepared  by  the  can- 
didate ;  the  law  of  evidence  must  be  mastered,  and  all  candi- 
dates must  be  thoroughly  acquainted  with  the  following 
subjects  : — 

The  Indian  Penal  Code ;  The  Code  of  Civil  Procedure ;  The  Code 
of  Criminal  Procedure ;  The  Principles  of  Hindu  and  Mohammedan 
Law ;  The  Intestate  and  Testamentary  Succession  Act ;  The  Letters 
Patent  for  the  High  Courts  of  Judicature.  The  History  and  Geo- 
graphy of  India,  and  Political  Economy,  must  also  be  mastered. 

The  goal  of  their  ambition  is  now  at  length  attained,  and 
the  successful  candidates,  having  satisfied  the  Civil  Service 
Commissioners  of  their  eligibility  in  respect  of  age,  health,  and 
character,  receive  certificates,  entitling  them  to  be  appointed  to 
the  Civil  Service  of  India,  provided  they  shall  comply  with  the 
regulations  in  force  at  the  time  for  that  service. 

The  seniority  in  the  Civil  Service  of  India  of  the  selected 
candidates  is  in  all  cases  determined  according  to  the  order  in 
which  they  stand  on  the  list  resulting  from  the  Final  Exami- 
nation. 

After  passing  the  Final  Examination,  each  candidate  will  be 
required  to  attend  again  at  the  India  Office,  with  the  view  of 
entering  into  covenants.  The  stamps  payable  on  these  docu- 
ments amount  to  =£1. 

In  the  open  competition  examinations,  all  the  subjects  re- 
specting which  candidates  for  the  Home  Civil  Service  are 
examined  appear  on  the  list,  except  Jurisprudence  and  Political 
Economy.  As  a  general  rule  more  difficult  questions  are  selected, 
and  the  examination  is  somewhat  more  stringent.  The  addi- 
tional subjects  are  Sanskrit  and  Arabic. 

All  Sanskrit  words  must  be  written  with  Davanagari  letters, 
and  marks  are  given  for  good  handwriting.  Questions  re- 
specting ftie  grammatical  construction  and  the  irregula- 
rities of  the  language  are  put,  and  translations  from  and 
into  the  Sanskrit  are  required ;  and  the  candidate's  know- 
ledge of  the  Sanskrit  literature,  philosophy,  and  religion  are 
tested. 

In  the  vernacular  languages  at  the  half-yearly  examinations, 
the  questions  are  of  a  similar  character  to  those  proposed  for 
Sanskrit  and  Arabic,  and  are  designed  to  test  the  extent  of  the 
candidate's  acquaintance  with  the  grammar  and  literature  of 
the  languages. 

FOREST    DEPARTMENT. 

This  is  an  important  branch  of  the  Indian  Civil  Service, 
requiring  special  qualifications  on  the  part  of  the  candidates, 
who  will,  if  they  succeed  in  passing  the  required  examination, 
obtain  appointments  with  salaries  commencing  at  £300,  and 
a  prospect  of  rising  to  £1,900  a  year,  promotion  depending  upon 
efficiency,  and  of  course  the  occurrence  of  vacancies.  Among 


the  essentials  of  efficiency  is  a  sufficient  mastery  of  one  of  the 
native  languages. 

It  is  perhaps  necessary  to  state  that  young  men  who  wish  to 
enter  this  branch  of  the  service  must  pass  an  examination 
which  is  held  with  a  view  to  testing  their  physical  capabilities. 
Active  habits  and  a  strong  constitution,  with  good  vision  and 
hearing,  are  essential.  The  limits  of  age  are  seventeen  and 
twenty-one,  and  candidates  must  be  unmarried  ;  if  they  marry 
before  the  time  for  leaving  this  country  for  India,  they  forfeit 
their  appointments.  Applications  must  be  sent  to  the  Revenue 
Department  of  the  India  Office,  accompanied  by  testimonials  of 
good  conduct.  Candidates  will  be  examined  in  English,  writing 
from  dictation,  and  English  composition  ;  arithmetic  in  all  its 
branches;  algebra,  up  to  and  including  the  binomial  theorem, 
arithmetical  and  geometrical  series,  interest  and  annuities ; 
geometry  (1st,  2nd,  3rd,  4th,  and  6th  books  of  Euclid)  and  plane 
trigonometry  ;  surveying ;  land  measuring ;  plan  drawing  ;  the 
elements  of  botany,  mechanics,  physics ;  inorganic  chemistry ; 
logarithms  ;  they  must  possess  a  good  colloquial  knowledge  of 
French  or  German,  to  be  tested  partly  by  dictation,  with  the 
facility  of  translating  from  one  of  these  languages.  A  prefer- 
ence will  be  given  to  those  candidates  who,  in  addition  to  the 
above,  show  proficiency  in  translation  into  French  or  German, 
and  in  the  elements  of  geology  and  mineralogy,  and  in  freehand 
drawing. 

The  candidates  selected  for  employment  have  to  go  through 
a  regular  course  of  training  for  two  years  and  two  months,  in 
the  management  of  forests,  surveying,  road-making,  and  the 
natural  sciences ;  the  first  twenty-two  months  are  passed  at 
Cooper's  Hill,  and  four  months  are  spent  at  some  English  or 
continental  forest  establishment.  An  examination  then  takes 
place,  and  those  who  pass  satisfactorily  will  be  nominated  junior 
assistants  in  the  Forest  Department  in  India.  It  is  estimated 
that  the  preliminary  training  will  cost  ,£600,  but  an  allowance 
of  £50  a  year,  payable  half-yearly,  is  made  to  those  whose  con- 
duct is  satisfactory.  The  expense  of  the  voyage  to  India  is  paid 
by  the  India  Office,  and  salary  commences  from  the  date  of 
signing  the  covenant,  the  time  for  which  is  within  a  month  of 
the  nomination.  This  service  is  very  attractive  to  active,  in- 
telligent young  men  with  a  taste  for  out-of-door  and  some- 
what exciting  occupation. 

TELEGRAPH   DEPARTMENT. 

Candidates  for  employment  in  this  department  must  be 
between  18  and  24  years  of  age,  and  are  examined  in  English, 
Eoman,  Greek,  and  Indian  history,  and  Indian  and  general 
geography  ;  the  Latin  and  Greek,  and  two  modern  languages  ; 
mathematics,  drawing,  and  physical  science.  They  must  then 
attend  a  physical  class  (approved  by  the  Secretary  of  State)  for 
further  instruction,  the  term  so  spent  being  not  less  than  six, 
nor  more  than  twelve  months.  A  very  searching  test  examina- 
tion in  mathematics,  chemistry,  electricity,  and  other  branches 
of  physical  science  follows,  and  those  who  pass  are  then  required 
to  study,  for  four  or  six  months,  the  practical  construction  of 
telegraph  lines,  testing,  etc. 

The  sum  of  £100  will  be  granted  to  each  to  cover  all  expenses 
of  college  fees,  etc.,  on  his  signing  a  bond  and  giving  security 
for  the  refund  of  the  same  in  the  event  of  his  either  failing  to 
pass  satisfactory  final  examinations  in  the  prescribed  subjects 
of  study  on  the  expiration  of  the  prescribed  periods,  or  to 
proceed  to  India  in  due  course.  Any  nominee,  however,  who 
may  be  reported  by  the  Examiner  in  Physical  Science  at  the 
final  examination  to  be  possessed  of  high  proficiency,  will,  as  a 
special  privilege,  be  allowed  to  spend  three  months  extra  in  an 
additional  course  for  the  purpose  of  qualifying  himself  in  the 
practice  and  principles  of  making  delicate  electrical  measure- 
ments and  tests,  and  .will  be  granted  £50  to  pay  his  fees  and 
other  expenses  while  so  doing. 

dfilOO  will  be  allowed  to  each  successful  nominee  as  passage 
money.  On  arrival  in  India  the  nominee  will  join  the  Telegraph 
Department  as  Assistant  Superintendent  of  the  4th  Class, 
commencing  at  a  salary  of  ^240,  and  rising,  as  the  officer  is 
promoted  to  higher  grades,  by  steps  of  .£30  to  .£500.  Ine 
next  higher  rank  is  that  of  Superintendents,  with  salaries  rising 
from  .£720  to  .£1,800.  It  will  be  seen,  therefore,  that  although 
high  qualifications  are  demanded  for  this  branch  of  the  service, 
the  prospect  is  sufficiently  encouraging  to  stimulate  a  talentec 
and  aspiring  young  man  to  exertion. 
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KK<'KK\T1VK     NATURAL     HISTORY, 

nil.    OOCO.A  NUT   PALM  (oontiniud). 

ON  arriving  at  the  margin  of  the  sea,  the  cocoa-nut  crab  at  onco 
betake*  himself  to  the  stretches  of  shallow  water  between  the 
reefs  and  the  rook  pools,  within  the  shelter  of  the  coral  wall*. 
Here  he  become*  a  sort  of  marine  bandit  or  pirate  of  the  coast. 
.-lUbearing  molluak  is  safe  from  his  attacks  ;  oron  the 
largest  univalve  sheila  being  ruthlessly  doprired  of  their  tenants 
powerful  iiii-l  moroiloM  clawu  of  the  Bvryut  latro,  who, 
II..MIM-  tho  don  polled  and  empty  sea  on  •  tie  high  in  air,  liko 
a  captured  IIRIUI.T,  marches  about  with  it  as  though  desirous 
of  leading  favourably  disposed  oraba  to  follow  his  aggressive 
example. 

;ig  Buoh  Menea  aa  these  tho  young  brooda  are  reared,  who 
follow,  to  the  bi-st  of  their  ability,  and  in  a  Htnall  way,  in  tin: 
stepa  of  tlii-ir  p-ir.-nt  -,  until,  gaining  strength  and  rmitid'-ii«T, 
they  migrate  to  tho  warrcn-liko  burrows  l>.-!i.-:it  h  t  ; 

wliiTc  tln-y  iid-ipt  :i  nut  diet  and  thrive  rupid!;. 
here  it  would  bo  thought  that  their  lives  would  1 
go-round  of  joy,   the  graceful  feathery  palm  fronds    rippling 
freshly  overhead  as  the  trade  wind  sweeps  pleasantly  and  glee- 
fully through  thorn,  rich  brown  nuts  strewing  tho  warm  sandy 
soil,  beneath  which  tho  trailing  and  interlacing  roots  form  snug 
• .  T  shelter  and  repose.     But  the  rich  and  glittering  modal 
has  its  roverae. 

The  Binjus  latro  is  good  to  eat,  and  his  cocoa-fibre  nest, 
carded  together  with  so  much  thrift,  is  useful  for  caulking  tho 
seams  of  canoes,  and  twisting  into  cordage  ;  so  crab-hunting  ex- 
peditions are  set  on  foot  by  the  islanders,  who,  armed  with  grub- 
bing-sticks  and  paddles,  dig  into  the  mould  and  coral  sand  until 
the  victim  is  reached,  who,  in  spite  of  his  claws,  is  securely 
bound  with  coir  rope  and  carried  off  into  hopeless  captivity.  So 
great  is  the  strength  of  some  of  the  larger  crabs,  that  a  stout  cord 
is  often  broken  by  them,  as  though  it  were  a  mere  pack-thread. 

The  strangers  to  the  tropics  who  wander  beneath  the  shade 
of  the  cocoa  palms,  and  admire  the  beauty  of  their  fern-like 
frondages,  will  not  fail  to  be  puzzled  and  at  a  loss  to  account 
"or  tho  saw-like,  stunted,  and  contorted  form  of  many  of  the 
newly-formed  leaves,  whose  edges  appear  to  have  been  nibbled 
by  a  whole  colony  of  rats.  These  unsightly  cuttings  and  per- 
forations are  the  result  of  the  depredations  of  the  larvao  of  the 
rhinoceros  beetle — the  Oryctes  rhinoceros  of  naturalists,  the 
gru-gru  or  tucuma  of  the  natives,  and  tho  subject  of  tho  accom- 
panying illustration  (Fig.  1). 

The  ova  of  tho  beetle  are  deposited  deep  among  the  curlod-np 
and  compactly  rolled  layers  of  the  immature  fronds  of  the  heart 
of  tho  palm-crown,  which  may  be  roughly  compared  to  a  largo 
coarse  cabbage.  Through  the  substance  of  this  the  gru-gru 
travels  and  cats  his  way,  feasting  on  the  juices  of  the  palm,  and 
causing  dire  destruction  amongst  the  structures  destined  to  be- 
come the  lungs  of  tho  tree,  until  at  length  he  assumes  the  pupa 
stage,  as  shown  at  Fig.  2  ;  and  in  due  time  issues  forth  to  light, 
air,  and  liberty,  a  fully  developed  and  perfect  beetle  (Fig.  3), 
who,  seeking  a  suitable  partner,  hums  and  drones  his  buzzing 
flight  through  the  short  tropic  night,  and  deposits  an  ample 
store  of  ova  to  ensure  the  representation  of  the  family  of  the 
Oryctes  rhinoceros,  who,  burrowing  and  secretive,  like  the  crab, 
are,  like  him,  subject  to  heavy  reprisals. 

That  most  prying  and  investigating  of  persons,  the  black 
fellow,  is  always  on  the  look-out  for  indications  of  tho  presence 
of  the  gru-gru.  Should  the  searcher  be  in  the  employ  of  a 
cocoa-nut  grower,  he  will  be  provided  with  such  an  instrument 
as  we  have  represented  at  Fig.  4.  This  is  mode  from  a  steel 
wire,  and  is  not  unlike  a  straightened  fish-hook  with  a  small 
ring  turned  on  its  end.  With  this  weapon  every  suspicious 
looking  orifice  is  probed,  many  gru-grus  being  drawn  forth  on 
the  barbed  point,  whilst  others  are  impaled  and  killed  in  their 
burrows.  Such  as  are  brought  to  light  are  reserved  for  a  dainty 
feast,  as  they  are  considered  prime  delicacies  by  tho  dusky 
dwellers  among  the  palms. 

There  are  three  modes  by  which  the  gru-gru  is  partaken  of, 
the  most  simple  of  which  is  to  seize  on  the  hard  black  head  with 
the  finger  and  thumb,  dip  tho  worm  in  a  little  lime  juice,  con- 
veniently held  in  a  cocoa  nut  shell,  and  then,  taking  it  between 
the  front  teeth,  extract  the  juices  from  tho  tough  skin,  which  is 
cast  aside  like  that  of  a  ripe  gooseberry.  The  second  plan  is  to 
fry  it  in  coooa-nut  oil,  when  it  much  resembles  a  very  small 


sausage.     Tho  third  method  is  to  place  a  number  of  them 


Tersely  in  a  split  piece  of  the  mid  rib  of  a  palm  leaf,  and  rout 
them  over  the  fire  until  they  are  brown  and  crisp,  when  they  aro 
•erred  on  a  piece  of  fresh  banana  leaf. 

It  would  be  difficult  to  and,  amongst  the  legion  of  beautiful 
objects  constituting  the  vegetable  kingdom,  one  more  worthy  of 
admiration,  study,  and  investigation,  than  the  psJm  under  con- 
sideration. Examine  its  graceful,  tufted  crown,  and  we  shall 
find  f  rondogo  of  marvellous  beauty  in  every  stage  of  growth  and 
development,  the  lower  rows  falling  canopy -like  to  droop 
beyond  and  around  the  tall  and  tapering  stems ;  above  those 
will  be  seen  layer  after  layer,  stretching  forth  in  an  elegant  and 
massive  fringe ;  above  these,  feather-like,  stand  the  oblique 
leaves  ;  whilst  in  the  centre  stands  the  main  plume  or  true 
crown  of  tho  tree ;  and  it  in  within  the  sheltering  embrace  of 
this  that  tho  flower  spathe  shoots  up.  This  is  not  unfre- 
oloao  on  four  feet  in  length,  and  six  inches  in  circnm- 
is  surrounded  in  tho  early  stage  of  its  growth  with 
a  beautifully  lino  natural  cloth  of  cocoa-fibre,  almost  lace-like 
i'-licocy  of  mesh-work  ;  and  aa  tho  blossoms  fructify,  tho 
young  nuts  appear  in  an  almost  endless  number  of  stages  of 
development. 

A  strong  healthy  palm  will,  during  a  good  season,  throw  up 
on  an  average  a  perfect  and  entire  apathe  every  four  or  five 
weeks :  some  idea  may  therefore  be  formed  of  the  immense 
number  of  fruits  in  different  stages  ef  growth  which  are  to  be 
found  on  a  single  tree. 

Many  members  of  the  palm  family  are  remarkable  for  the 
immense  number  of  blossoms  which  they  produce.  The  spathe 
of  the  date-palm  has  been,  after  careful  investigation,  computed 
to  bring  forth  over  12,000  male  blossoms.  The  spathe  of  the 
sago-palm  has  also  been  the  subject  for  investigation,  and  each 
has  been  found  to  yield  about  8,000  fruits  in  a  season. 

It  is  in  consequence  of  the  variety  of  stages  in  which  cocoa- 
nuts  are  found  on  the  palm  that  man  is  enabled  to  furnish  him- 
self with  both  food  and  drink  from  its  stores  for  the  mere 
trouble  of  gathering,  whilst  welcome  shade  is  afforded  by  the 
leaves  above ;  gifts  fully  appreciated  by  Thomson,  whose 
beautiful  lines  we  cannot  refrain  from  quoting — 

"  Sheltered  amid  the  orchards  of  the  sun, 
Where  high  palmettos  lift  their  graceful  shade ; 
Give  me  to  drain  the  cocoa's  milky  bowl, 
Ami  from  the  palm  to  drain  its  fresh'nin?  wine, 
More  bounteous  far  than  all  the  frantic  juice 
Which  Bacchns  pours." 

The  nut  is  by  no  means  the  only  product  of  tho  cocoa-palm, 
the  juice  or  sap  being  of  considerable  importance  to  the  cocoa 
grower  ;  but  to  obtain  this  the  nut  crop  of  particular  trees  must 
be  sacrificed,  as  the  fructification  of  the  flower  spathe  is  pre- 
vented by  the  operations  of  the  sap  collector,  or  toddy  drawer, 
as  he  is  called.  The  spathes  to  be  tapped  for  the  obtainment 
of  the  palm  sap  are,  after  being  surrounded  by  a  number  of 
growing  crown  fronds,  securely  tied,  and  bound  as  in  a  sheath, 
which  prevents  the  development  of  the  blossoms.  A  convenient 
spot  at  the  root  of  the  flower  spatho  is  now  chosen,  and  a  clean 
cut  made  in  it  with  an  instrument  called  a  toddy  knife.  The 
covering  membrane  immediately  above  the  cut  is  now  well 
rapped  and  beaten  in  order  to  facilitate  the  flow  of  the  sap, 
which,  as  it  drains  away,  is  caught  in  an  earthen  pot,  or 
"  chatty,"  suspended  for  the  purpose. 

The  toddy  drawer  is  invariably  possessed  of  ape-like  agility, 
and  mounts  the  tall  stems  of  the  palms  with  incredible  swift- 
ness and  ease.  In  some  localities  trains  of  shallow  stepa  are 
cut  in  the  bark  of  the  trees,  in  order  to  afford  a  slight  foot-hold. 
In  others  the  climbers  unite  the  legs  above  the  ankles  by  a  band 
or  cord,  lay  this  against  the  tree,  and  ascend  by  the  hold  it 
affords  on  the  rough  scale-like  covering  of  the  trunk.  Ropes 
are  not  unfrequently  suspended  from  tree  to  tree,  and  along 
these  the  toddy  man  creeps  like  a  huge  black  spider  engaged  in 
spinning  his  web.  Such  pots  as  are  found  charged  with  sap  are 
lowered  to  the  ground  by  the  aid  of  a  string,  where  they  are  re- 
ceived by  an  assistant,  who  fastens  an  empty  vessel  to  the 
btring  to  be  hauled  up  and  placed  in  lien  of  the  full  one.  From 
one  quart  to  six  pints  is  considered  a  fair  night's  run  of  sap  for 
one  tree,  early  morning  being  chosen  for  the  collection  of  the 
liquid  treasures. 

The  fluid  thus  procured  is  the  palm  wine  of  poets  and  ancient 
writers.  Immediately  after  collection,  and  before  exposure  to 
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heat  and  contact  with  foreign  substances,  it  possesses  an  agree- 
ably sweet  taste,  and  is  extremely  cool  and  refreshing.  In  a 
few  hours,  however,  a  change  takes  place,  and  a  sharp,  agree- 
able, acid  flavour  is  established.  This  acid  condition  rapidly 
progresses,  and  in  twenty-four  hours  the  sap  becomes  perfectly 
sour. 

Most  of  our  readers  will  be  familiar  with,  at  least,  the  name 
of  a  drink  held  in  high  esteem  during  the  past  generation. 
"  Hack  punch  ' '  owed  both  its  name  and  peculiar  flavour  to 
arrack,  a  spirit  distilled  from  the  sweet  sap  obtained  by  the 
toddy  man.  Vinegar  of  excellent  quality  is  made  from  the  sour 
sap,  by  treating  it,  in  earthen  pots  or  jars,  with  the  fruit  of  the 
gamboge-tree  and  the  seed-vessels  of  the  Indian  horse-radish 
(  Hypertanthera 
meringa). 

"  Jaggery,"  or 
palm  sugar  — • 
largely  exported 
and  extensively 
used  for  home 
consumption  — 
is  made  from 
the  sap  before 
the  acid  change 
takes  place.  It 
is  simply  boiled 
to  a  thick  syrup 
on  quick  -  lime, 
cr  y  st  alliaed 
roughly  in  round 
monlds,placedto 
dry,  and  either 
sold  to  the  con- 
sumer or  dis- 
patched to  the 
port  of  ship- 
ment. 

The  fruit,  or 
cocoa-nuts,  are, 
according  to 
their  state  of 
development, 
consumed  in  an 
almost  endless 
number  of  ways. 
The  unripe  and 
green  nut  not 
only  contains  a 
most  delicious 
store  of  cool 
drink,  but  a 
good  supply  of 
vegetable  llanc- 
mange,  which 
can  be  scooped 
out  with  a  sea- 
shell  and  eaten 
in  the  grove.  As 
the  nut  pro- 
gresses towards  maturity  an  entirely  different  description  of 
food  is  found  within  it,  and  as  the  kernel  hardens  it  is  not  un- 
frequently  mixed  with  mashed  taro  root  (Arum  esculentum) , 
and  made  into  a  sort  of  pudding,  which  is  baked  in  native  earth 
ovens,  and  constitutes  a  very  palatable  and  wholesome  article 
of  diet. 

The  trade  in  cocoa-nuts  and  cocoa-nut  oil  carried  on  between 
some  of  the  Pacific  islands  and  more  civilised  nations  is  of  con- 
siderable commercial  importance.  We  learn  that  the  island  of 
Samoa  alone  furnished  in  one  year  cocoa-nuts  to  the  value  of 
<£30,000,  which  were  exchanged  for  various  useful  articles  of 
trade  and  barter.  Many  islands  of  the  Polynesian  group,  the 
island  of  Ceylon,  the  Seychelle  Islands,  and  the  Malabar  coast 
all  furnish  their  quota  of  nuts  or  oil. 

The  manufacturer  of  oil  possessed  of  capital  and  European 
appliances  makes  use  of  costly  and  massive  machinery  for 
crushing  the  nut  kernels  and  expelling  the  oil.  The  native  oil- 
man contents  himself  with  a  very  primitive  plan.  He  obtains 
a  large  block  of  hard  stone,  hollows  it  out  like  a  short  cannon,  or 
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rather  mortar,  makes  a  vent  or  touch-hole  in  it,  sets  it  mouth 
upward  in  the  earch;  fixes  a  pestle  of  very  harr1  and  massive 
wood  obliquely  in  it ;  to  this  he  lashes  <*  sort  of  beam  or  boom 
with  raw  hide  ;  he  then  harnesses  a  couple  ot  bullocks  to  the 
boom  end,  and  as  they  travel  round  in  their  endless  track  the 
nut  kernel  is  crushed  and  the  oil  flows  out  through  the  touch- 
hole  into  a  pot  placed  in  a  pit  for  its  reception.  Other  natives 
merely  boil  the  pieces  of  kernel  scooped  from  the  nut  in  water, 
and  as  the  circlets  of  oil  rise  to  the  surface  they  are  skimmed 
off  with  a  mussel  shell  set  in  the  end  of  a  split  stick. 

A  very  supporting  kind  of  food  is  made  from  the  kernel  thus 
deprived  of  its  oil,  by  pounding  it  fine,  beating  it  into  a  mass, 
enveloping  it  in  cloths  of  cocoa-fibre,  and  placing  the  packs  thus 

formed  under 
stones  to  soak  in 
sea- water. 

No  part  of  the 
cocoa  -  palm  is 
without  its  use. 
Some  of  the  uses 
of  the  nut  and 
sap  we  have  en- 
deavoured to  de- 
scribe. The  tim- 
ber, under  the 
name  of  porcu- 
pine wood,  is  ex- 
tensively used 
for  canoe-build- 
ing and  the 
manufacture  of 
water  pipes, 
clubs,  paddles, 
posts  for  houses, 
beams  for  roofs, 
rafters,  etc. ;  the 
mid  ribs  of  the 
leaves  make  ex- 
cellent baskets ; 
the  leaflets  are 
split,plaited,and 
made  into  hats ; 
pieces  of  leaf, 
with  the  leaflets, 
are  often  used  to 
count  numbers 
and  prayers  on, 
and  memoranda 
and  accounts  are 
written  on  their 
surfaces  with  a 
stilus.  An  en- 
tire leaf  is  used 
as  an  emblem  of 
authority.  Tied 
in  bundles  the 
leaves  are  placed 
round  the  palms, 
so  that  their 

rustling  may  give  notice  of  the  movements  of  any  person  endea- 
vouring to  stealthily  ascend  the  tree.  Excellent  torches  are 
made  from  bundles  of  cocoa  leaves.  Hope  cordage,  mats, 
twine,  nets,  and  fishing  lines  are  made  from  the  coir,  or  cocoa 
fibre.  Good  black  dye  is  made  from  cocoa-nut  milk.  Cocoa- 
nut  gum,  or  pia-pia,  is  much  used  as  a  dressing  for  the  hair. 
Both  cocoa-nut  palm  flowers  and  root  are  held  in  high  esteem 
as  medicines.  The  burnt  kernel  yields  good  lamp-black,  and 
the  nut-shells  make  convenient  drinking  cups  and  water  bottles. 
"  The  Indian's  nut  nlone 

Is  clothing,  meat  and  trencher,  drink'and  can, 
Boat,  cable,  sail  and  needle  all  in  one." 

Music  is  not  lacking  to  complete  the  list  of  the  gifts  of  the 
good  palm,  for  from  the  fibres  of  the  leaflets  are  constructed 
aeolian  harps,  which  are  either  placed  about  the  huts  of  the 
palm-growers,  or  on  the  bows  of  the  sea-going  canoes  ;  so  that 
as  they  plough  their  way  through  the  curling  and  white-capped 
waves  with  their  palm  stores,  the  brisk  sea  breeze  sings  merrily, 
and  cheers  the  hardy  islander  on  his  way. 
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LESSONS  IN  BOTANY.— XLH. 

SECTION   CXXII.— LICHENS. 

I  UK  structure  of  Lichens  ia  Tory  dimple,  and  they  ooonpy  nearly 
the  lowest  station  in  the  scale  of  vegetation,  tint  Fungi  alone 
ranking  below  them.  Their  origin  in  some  situations  is  bun<-<l 
in  mystery  ;  somo  have  even  supposed  that  certain  kinds  are  of 
m.  t.-..n<  (in.'luction,  a  theory  supposed  to  be  supported  by  the 
facts  (as  stated  by  Fries)  that  the  leaves  of  some  pines  near 
iden  were  suddenly  covered,  on  the  side  next  the  wind,  with 
A  species  of  lichen  ;  and  also  that  on  a  hot  summer's  day  the 
Huilrt  and  masts  of  a  ship  at  Stockholm  were  instantaneously 
covered  with  a  coating  of  a  similar  character. 

Lichens  .iro  the  first  examples  of  vegetation  found  on  many 
bare  rooks  in  newly-formed  islands.  How  their  spores  can  have 
been  convoyed  to  euoh  now  and  remote  positions  it  is  impossible 
to  say;  but  truly  "there  are  more  things  in  heaven  and  earth 
than  are  dreamt  of  in  onr  philosophy  !  "  Even  in  the  present 
day,  when  painful  and  diligent  research  has  thrown  light  on  so 
many  subjects  which  were  formerly  wrapped  in  apparently  im- 
penetrable darkness,  how  much  of  interest  yet  remains  to  be 
•  •lii.-i.!.ii..il ;  how  many  discoveries  are  doubtless  yet  in  store  to 
reward  the  earnest  and  sedulous  student  of  Nature !  Yet, 
search  as  wo  will,  depths  will  still  remain  unfathomed,  for  "  who 
can  search  out  the  Almighty  unto  perfection  ?" 

I-ii'ln'iis  exist  exclusively  on  atmospheric  supplies,  requiring 
only  air,  sunlight,  and  some  degree  of  moisture 
for  their  support.  The  simplicity  of  their  struc- 
ture enables  them  to  exist  at  altitudes  where  the 
air  is  too  thin  for  the  support  of  plants  of  the 
higher  orders  of  vegetation,  so  that  theyare  fonnd 
in  abundance  even  at  the  very  verge  of  the  limits 
of  perpetual  snow.  Lichens,  with  mosses,  serve 
as  pioneers  of  vegetation,  having  the  power  of 
acting  on  the  stones  and  rocks  below  them,  so 
as  to  produce  small  hollows  in  which  moisture 
•collects ;  then  comes  the  frost,  that  seizes  on 
the  moisture  which  has  forced  its  way  into  the 
little  crevices  already  formed,  and  splits  the 
rock,  so  as  to  cause  it  to  moulder  away ;  and 
this  process,  which  is  continually  going  forward, 
by  degrees  prepares  a  soil  fit  for  the  nourish- 
ment of  larger  plants. 

A  lichen  has  neither  root,  stem,  nor  branches ; 
it  consists  of  a  dry,  scaly  crust,  which  some- 
times appears  almost  like  a  mere  powder,  but  in  others  extends 
itself  into  broad  curled  surfaces  called  thalli,  which  have  some- 
•what  the  appearance  and  perform  the  functions  of  stems  and 
leaves.  It  bears  no  flower,  but  produces  abundance  of  fruit ; 
this  consists  of  a  multitude  of  spores,  which  are  enclosed  in 
cases  differently  disposed  on  the  margin  of  the  thallus,  or  else 
growing  from  or  embedded  in  its  surface.  These  are  immersed 
in  shields,  or  cup-like  receptacles,  which  are  called  apothecia, 
from  the  Greek  airoOriKi)  (ap-o-the'-kc),  which  means  a  repository, 
*nd  arc  frequently  raised  on  a  sort  of  foot-stalk  termed  apodetia. 

Lichens  have  been  classed  under  five  tribes  :  1st,  the  Idio- 
ihalami,  consisting  of  those  whose  apothecia  or  receptacles 
differ  in  colour  from  the  rest  of  the  plant,  and  are  formed  of  a 
different  substance  ;  2nd,  the  Ccenothalami,  which  are  those 
where  the  apothecia  are  partly  formed  from  the  substance  of 
*he  thallus ;  3rd,  the  Homothalami,  where  the  apothecia  are 
entirely  formed  of  and  of  the  same  colour  as  the  frond  or 
thallus ;  4th,  the  Athalami,  whose  fructification  is  unknown, 
they  being  wholly  destitute  of  apothecia ;  and  the  5th  and  last 
tribe,  which  are  called  Pseudo-Lichenes,  are  those  in  which  the 
apothecia  are  black  and  horny,  and  embedded  in  a  receptacle, 
their  spores  contained  in  slender  tubular  cells  lying  in  a  pulp, 
and  not  spontaneously  emitted  ;  these  have  usually  been  classed 
as  fungi,  and  are  in  many  respects  like  them.  There  are 
numerous  sub-divisions  of  these  tribes,  which  we  must  not 
attempt  to  describe,  as  it  would  lead  us  far  beyond  the  limits 
of  our  space ;  neither  would  it  avail  us  to  attempt  to  follow  the 
learned  investigations  which  have  of  late  been  entered  into 
concerning  the  formation  and  arrangement  of  the  spores  in  the 
different  genera,  as  detailed  in  a  work  written  by  the  Rev.  W.  A. 
Leighton,  and  published  under  the  auspices  of  the  Ray  Society. 
Our  endeavour  must  rather  be  to  open  the  eyes  of  our  readers 
to  the  outward  beauties  of  this  minute  tribe  of  plants  ;  and  to 
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effect  this  purpose,  we  must  aim  at  drawing  their  attention 
to  the  appearance  and  habits  of  a  few  of  the  most  common 
and  readily  distinguished  of  the  species.  Let  us,  then,  take  a 
ramble  together  through  the  woods,  and  over  the  hill,  down 
to  the  sea-shore,  and  we  will  describe  to  the  reader  the  objects 
which  we  see. 

Observe,  as  we  pass  that  stone  wall,  how  very  richly  it  v 
decked  with  colours  ;  look  at  the  dark  olive  and  white  granu 
lated  substances  which  in  places  coat  its  surface,  and  the  broad 
patches  of  orange  which  vary  its  tinting,  and  are  themselves  so 
beautifully  set  off  by  the  soft  green  of  the  tufted  mosses,  now 
all  bristling  with  capsules ;  these  are  all  lichens,  and  most  of 
them  to  be  classed  under  onr  first  bead,  as  Idiothalami,  being 
formed  of  a  scaly  crust,  with  little  receptacles  growing  out  of 
it ;  among  these  are  the  Lecideas,  Gyrophoras,  Endocarpons, 
and  some  others  ;  but  although  their  colouring  is  vivid  and 
varied,  this  tribe  is  so  minute  that,  without  a  powerful  magni- 
fier, the  parts  of  fructification  can  scarcely  be  discerned.  But 
this  is  not  the  case  with  those  broad-spreading  thalli  which  lie 
on  the  mossy  bank  at  the  root  of  that  old  oak,  weaving  them- 
selves into  a  mass  with  the  dead  leaves  which  have  fallen  from 
its  branches.  These  belong  to  the  genus  Peltidea,  and  form 
a  part  of  the  second  and  largest  tribe  of  the  lichen  family,  the 
Ccenothalami,  under  whose  banner  are  included  the  greatest 
number  of  the  most  beautiful  and  conspicuous  species  of  this 
extended  family.  These  leaves  or  fronds — or,  as  they  are  tech- 
nically termed,  thalli — belong  to  the  species 
Peltidea  aphthosa,  so  named  from  its  having 
been  considered  by  the  doctors  of  ancient  days 
a  specific  for  the  complaint  called  the  "  thrush," 
a  disease  which  frequently  attacks  infants  and 
sometimes  adults  who  have  been  reduced  by  fever 
to  a  state  of  great  weakness,  and  which  is  dis- 
tinguished by  the  aphtha  or  vesicles  that  form 
on  the  lips  and  in  the  month,  and  pass  down- 
wards throughout  the  alimentary  canal.  This 
lichen  is  of  a  palo  olive  green,  sprinkled  over  with 
brown  warts,  and  underneath  whitish,  with  brown 
branching  veins  ;  the  edge  of  the  thallus  being 
fringed  with  white  cilia;  or  threads,  with  which 
it  lays  hold  of  the  leaves  and  mosses  below  it, 
and  which  also  probably  serve  it  for  the  absorp- 
tion of  moisture.  If  we  can  find  it  in  fruit,  we 
shall  see  that  some  of  the  lobes  of  the  thallus  are 
drawn  up  into  a  sort  of  foot-stalk,  bearing  at  the 
point  a  largo  red-brown  receptacle.  The  Peltideas  (Fig.  294)  are 
all  much  of  the  same  character,  broadly  lobed  and  fringed,  and 
bearing  their  fruit  in  the  same  manner  on  the  summits  of  the 
lobes.  Now  let  us  hasten  on  to  the  wood.  We  told  you  that 
the  trees  even  in  winter  were  clothed  with  the  most  delicate  and 
lovely  foliage ;  look,  then,  at  that  clustering  bunch  of  grey 
filaments  which  grows  on  the  branch  above  you,  and  observe  the 
broader  strap-like  kinds — some  sulphur-coloured,  others  grey, 
blackish,  or  pale  green.  These  are  all  Lichens,  Ramalinas, 
Usneas,  Alectorias,  Cornicularias,  or  others,  and  all  classed 
under  the  third  head — the  Homothalami.  A  little  beyond  we 
see  the  Usnea  barbata  floating  upon  the  air  like  an  old  man's 
grey  beard,  and  others  of  the  same  genus ;  and  these  are  again 
met  by  other  species,  so  closely  clustering  that  from  a  little 
distance  the  whole  tree  appears  as  if  covered  by  a  glaucous 
coating  of  lichen.  There  is  a  very  curious  species  which  grows 
in  other  lands,  the  Usnea  florida,  or  flowering  lichen.  If  you 
gather  a  piece  of  it,  you  will  see  that  it  is  composed  of  long 
branches  fringed  with  fibres  of  a  sort  of  sea-green,  from  which 
proceed  at  intervals  large  apothecia,  nearly  oval  in  shape  and 
almost  as  large  as  a  sixpence,  flat  and  edged  round  with  fine 
ciliro  or  threads  an  inch  long.  Gerard  calls  this  "flouring 
branched  moss,"  and  says,  "  There  is  oftentimes  found  upon  old 
okes,  beeches,  and  such  like  overgrown  trees,  a  kinde  of  mosse 
having  many  slender  branches,  which  divide  themselves  into 
other  lesser  branches,  whereon  are  placed  confusedly  very  man> 
small  threads,  like  haires,  of  a  greenish  ash-colour.  Upon  the 
ends  of  the  tender  branches  sometimes  there  cometh  forth  a 
floure,  in  shape  like  unto  a  little  buckle  or  hollow  mushroom,  of  a 
whitish  colour  tending  to  yellowness,  and  garnished  with  the  like 
leaves  of  those  upon  the  lower  branches."  Now  examine  that 
beautiful  branching  liver-wort  (Sticta  pulmonacea)  which  runs 
up  the  fine  dark  trunk  of  that  lofty  elm.  It  exhibits  a  broad 
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expanse  of  lobed  thallus  of  a  clear  olive  green,  with  a  sort  of 
raised  veining,  which  leaves  the  general  surface  of  the  frond 
depressed  and  pitted.  The  under  side  is  very  beautiful,  the 
colour  a  soft  buff,  the  texture  velvety,  and  the  parts  which 
form  pits  on  the  upper  surface  rising  into  rounded  protu- 
berances. The  apothecia  are  set  on  the  thallus  a  little  within 
the  margin,  and  are  formed  of  circular  shields  of  a  red  hue,  and 
placed  in  groups  of  three  or  four  together.  The  whole  of  one 
side  the  trunk  of  that  lofty  tree  is  densely  clothed  with  this 
beautiful  creeping  plant.  But  let  us  now  draw  your  atten- 
tion to  the  groups  of  fine  hawthorns  which  are  round  us : 
observe  how  every  twig  and  spray  is  beset  with  a  coating  of 
green  so  vivid,  so  exquisitely  bright,  that  you  can  scarcely 
believe  it  is  not  beginning  to  exhibit  its  own  verdant  spring 
foliage.  Gather  a  branch,  and  you  will  find  that  this  too  is 
a  lichen — one  of  the  Parmelias.  It  is  green  when  young ;  but 
when  mature,  becomes  of  a  brilliant  sulphury  yellow.  If 
you  examine  the  branch  you  have  gathered  with  a  magnifier, 
you  will  see  the  thallus  of  the  lichen  to  be  lobed  and  plaited, 
the  lobes  overlapping  each  other  "in  much-admired  confusion." 
From  the  surface  of  this  imbricated  mass  of  foliage  stand  out 
very  many  circular  shields,  raised  like  little  salvers,  and 
plainly  distinguishable  by  the  naked  eye,  although  more  satis- 
factorily defined  with  the  aid  of  a  lens  :  these  are  the  apo- 
thecia which  contain  the  spores.  But  now  let  us  proceed  to 
the  moor,  only  observing,  that  there  is  scarcely  an  object 
that  we  pass  which  has  not  more  or  less  of  lichen-growth 
upon  it :  the  black  patches  on  those  stones,  the  mealy  crust 
on  that  gate,  the  splashes  of  yellow,  and  black,  and  white,  and 
grey,  and  the  tufts  of  glaucous  moss  on  the  park  palings,  all 
are  lichens,  and  all  add  to  the  beauty  and  diversity  of  the 
colouring  which  enlivens  the  aspect  of  the  country  in  winter. 


LESSONS  IN   GERMAN.— LIV. 


§  30.— THE    NEW    DECLENSION. 

Singular. 


Nom. 
Gen. 
Dat. 
Ace. 


MASC. 
-C, 

-en, 
-en, 
-en, 


FEM. 

-e, 
-en, 
-en, 
-e, 


Plural. 

FOR   ALL  GENDERS. 

-cn. 
-en. 
-en.- 
-en. 


§  31.— RULE    FOE   ADJECTIVES. 
(1.)  When  immediately  preceded  and  restricted  by  the  definite 
article,  by  a  relative  or  demonstrative  pronoun,  or  by  an  indefi- 
nite numeral  declined  after  the  ancient  form,  the  adjective  fol- 
lows the  new  form  of  declension. 

EXAMPLES. 
Singular. 

MASCULINE.  FEMININE. 

Nom.  5)er  gute  2Jiaim,  the  good  3)te  gute  Srau,  the  good  woman. 

man.  [good  man.  [woman. 

Gen.    5)eg  guten  2Rannc3.  of  the  Dec    guten    8rnu,    of  the   good 

Dat.    £>em  guten  'Dfanuc,  to  the  3>cr    gutcit    Srau,    to  the   good 

good  man.  [man.  woman. 

Ace.     3)en  gitten  2)lann,  the  good  3Me  gute  &rau,  the  good  woman. 

NEUTER. 

Nom.  £)a3  gute  .fitnb,  the  good  child. 
Gen.    2>c>3  guten  .JttntcS,  of  the  good  child. 
Dat.     S)cm  guten  J?inte,  to  the  good  child. 
Ace.     55a8  gute  J?tnk,  the  good  child. 

Plural. 

MASCULINE.  FEMININE. 

Nom.  JDte  guten  banner,  the  good  3Mc  guten  Srauen,  the  good  women 

men.  [good  men.  [women 

Gen.    5)cr  guten  Scanner,  of  the  S5cr   guten   grauen,   of  the  gooc 

Dat.  3)en  guten  aftflnncvn,  to  the  5)cn  guten  Srauen,  to  the  gopc 

good  men.  [men.  women. 

Ace.    3Mc  guten  SDicinncr,  the  good  <Diegutcngtaucn,  the  good  women 


Nom.  "Die  guten  Jtinfccr,  the  good  children. 
Gen.    35cr  guten  ft  inter,  of  the  good  children. 
Dat.     Den  guten  Jtintcrn,  to  the  good  children. 
Ace.    5)ie  guten  Jlinbcr,  the  good  children. 


The  words  referred  to  in  the  rule  are — 


Stftcfyer,  some,  seve- 
ral. 
2Jiancf>er,  many  a. 


35er,  the.  ©olcfyer,  such. 

SDtefer,  this.  Seber,  jeglicfjer,  each. 

Sener,  that.  3lttcr,  every,  all. 

SBelcfjer,  who,  which.  (Sintger,  some,several. 

When  toetcfyer,  fclcfyer,  and  manner  appear  without  the  termina- 
iions  of  declension,  the  adjective  assumes  the  suffixes  denoting 
render,  .etc.  Thus,  mancl)  fcfyoneg  '-BUt,  many  a  beautiful  picture. 

With  many  authors  it  is  the  custom  to  reject  the  final  n  of 
;he  nom.  and  ace.  plural  of  adjectives  preceded  by  etntge,  etUcfye, 
mcfjrere,  mancfje,  ride,  a((e,  welctye,  folctye,  and  menige ;  as : — Sinige 
teutfcfje  JJciifcr,  some  German  emperors. 

§  32.— MIXED    DECLENSION. 
After  the  words — 

5>ctn,  thy,  thine, 

@etn,  his,  its, 

3I)r,  her,  your,  their, 

an  adjective  assumes  in  the  nominative  singular  of  the  mascu- 
line, feminine,  and  neuter,  and  in  the  accusative  singular  of  the 
feminine  and  neuter,  the  terminations  proper  to  the  ancient 
form. 

TERMINATIONS    OF    THE    MIXED    DECLENSION. 

Singular.  Plural. 

MASC.  FESI.  NEUT.  FOR    ALL    GENDERS. 


©in,  a,  an, 
.Rein,  no,  none, 
SRetn,  my,  mine, 


Itnfer,  our, 
Suet,  your, 


Nom.  -ct  (old  form),  -e, 

Gen.  -cn,     '  -cn, 

Dat  -cn,  -cn, 

Ace.  -cn,  -e, 


-e8  (old  form),  -cn. 

-en.  -cn. 

-cn.  -en. 

-c8  (old  form),  -en. 


It  must  bo  added,  also,  that  the  personal  pronouns,  id),  I;  bit, 
thou  ;  cv,  he ;  fie,  she ;  e3,  it ;  ttnr,  wo ;  ifir,  ye  or  you ;  fie,  they, 
cause  the  adjective  before  which  they  stand  generally  to  take 
this  mixed  form  of  declension. 

§  33.— RULE    FOR    ADJECTIVES. 

(1.)  When  the  adjective  is  immediately  preceded  and  re- 
stricted by  the  indefinite  article,  by  a  personal  or  possessive 
pronoun,  or  by  the  word  f  cin,  it  assumes  the  endings  charac- 
teristic of  the  mixed  declension. 

EXAMPLES. 
Singular. 

MASCULINE.  FEMININE. 

Sin  gutcr  JBvufcer,  a  good  SJietne   gute   @d;n>efter,   my  good 

brother.  sister. 

6'tncS  ijutcn  SSrutcr?,  of  a  SDIciner    guteu    ©cljVDefter,    of    my 

good  brother.  good  sister. 

G'ir.cm  guten  '-Brubcr,  to  a  OO^ctncr    gutcit    ©rtyttiefter,    to   my 

good  brother.  good  sister. 

Ginen  guten  SBruber,  a  good  SDieine   gute    ©cfjnxfter,    my  good 

brother.  sister. 

NEUTER. 

Nom.  Itnfer  guteS  <§au8,  our  good  house. 

Gen.  llnfctg  guten  •SaitfcS,  of  our  good  house. 

Dat.  Unfernt  guten  J&aufc,  to  our  good  house. 

Ace.  Unfer  guteg  ^auS,  our  good  house. 

Plural. 

FEMININE.  NEUTER. 

QJicinc  guten  ©c^meftern,  my  llnfre    guten    -&aufer,    our    good! 

good  sisters.  houses. 

SJJeiner  guten  @d;tt>eftern,  of  Uufvcv  guten  ^Jdufcr,  of  our  good 

my  good  sisters.  houses. 

3JIeinen  guten  ©cfynjcftcrn,  to  Unfcrn  guten  ^aui'em,  to  our  good 

my  good  sisters.  houses. 

9Jicine  guten  ©cfyrccficrn,  my  llnfre  guten  •Saufer,  our  good 

good  sisters.  houses. 


Nom, 
Gen. 
Dat. 
Ace. 


Nom, 
Gen. 
Dat. 

Ace. 


§  34.— FURTHER    OBSERVATIONS    ON   ADJECTIVES. 

(1.)  When  several  consecutive  adjectives  come  before  and 
qualify  the  same  noun,  each  has  the  same  form  which,  according 
to  the  preceding  rules,  it  would  have  if  standing  alone  ;  as  : — • 
(Sitter,  rotfyet,  lautrer  SBetn,  good,  red,  pure  wine.  55 te  retfe,  fcfyune, 
gute  3ntrf;t,  the  ripe,  beautiful,  good  fruit. 

(2.)  But  when  of  two  adjectives  which  relate  to  the  same 
noun,  the  second  forma  with  the  noun  an  expression  for  a  single 
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idea,  which  the  first  qualifies  tut  a  whole,  the  Moond  adjectire 
take*  (except  m  th«  i.«iu.  sing,  and  m  tin-  iimu.  ,u,.l  un-.  jilunil/ 
the  new  form  of  droli-iiM-.n ;  u*  :  'Din  trodii  em  lutip  tn  Sant, 
with  ilry  white  naud  ;  where  white  $and,  that  in,  wind  which  in 

m  said  aim  to  b<- 

(;{.)  l'urti<-i|'l<-s  an-  diM'liiifd  after  the  manner  of  adjectives  ; 
thus,  tnr  gflitMc  'Uruur,   tho  beluyod  brother;  gen.  M  gdubtcn 

tin-  bulored  brother,  eto. 

Adjectives  in  German,  as  in  other  language*,  are,  by 

,  often  made  to  sorve  in  plaoo  of  nouns.     They  then 

ital  letter,  and,  except  ink'  that  they  retain  the 

<>n  peculiar  to  adjectives,  arc  in  all  respects 

treated  as  nouns.     Their  gender  is  made  apparent  either  by 

rminations  or  by  the  presence  of  an  article  or  other  defl- 

\vord  ;  as  : — <5tn  £rutftyrr,  a  German ;  ticftr  Dfutfd;c,  this 

German  ;  tit  Tfutfcf»f,  the  German  woman  ;  ta«  @d>ont,  the  beau- 

liful ;  ta«  (Wiitf,  the  good  ;  that  is,  that  which  is  beautiful — that 

\\lii.-li  is   i,'. i. .i|.     So,  also,  lot  ilBcip,  tlie  white;  fca«  Stun,  the 

green  ;  ta*  SXetb,  the  rod,  etc. 


KEY    TO    EXERCISES    IN    LESSONS    IN    GERMAN. 
EXEBCISB  148  (Vol.  III.,  page  92). 

1.  I  mm  glad  to  meet  with  you  here,  I  have  important  matters  to 
communicate  to  you.  2.  I  am  glad  to  see  you  BO  well.  3.  I  should 
be  glad  to  aee  you  again  soon.  4.  He  is  angry  at  the  behaviour  of 
his  nephew.  5.  He  is  angry  on  account  of  his  son's  staying  out.  6. 
She  is  augry  with  herself.  7.  The  friend  was  vexed  with  me,  but  I 
have  pacified  him  again.  8.  The  mother  is  angry  with  her  stubborn 
child.  9.  I  am  angry  with  him,  because  he  has  offended  me.  10.  Do 
you  know  Mr.  N.  ?  11.  Yes,  I  became  acquainted  with  him  lost  week 
at  your  aunt's  house.  12.  I  become  better  acquainted  with  him  every 
day.  13.  One  becomes  acquainted  with  anybody  sooner  than  with 
one's  self.  14.  Where  did  you  become  acquainted  with  this  gentleman  ? 
15.  We  have  known  each  other  from  our  youth,  and  become  better 
acquainted  every  day.  16.  Do  you  know  Miss  B.  ?  17.  No,  but  I 
hope  yet  to  become  acquainted  with  her.  18.  This  man  will  soon 
become  known  through  his  excellent  works.  19.  Mr.  N.  introduced 
me  to  this  family.  20.  He  was  introduced  to  the  company  by  his 
brother.  21.  This  man's  exterior  represents  nothing.  22.  This  actor 
personated  Charles  XII.  23.  By  whom  were  you  introduced  ?  24.  I 
am  indebted  to  the  rich  merchant's  niece  for  this  honour.  25. 
My  friend  introduced  me  to  the  company.  26.  The  Frenchman 
introduced  this  new  fashion.  27.  The  smuggler  imports  forbidden 
goods. 

EXERCISE  149  (Vol.  III.,  page  92). 

1.  (J«  nnirte  mir  fcbt  angeneljm  fcin,  ttennSte  mid;  jufrictcn  licfkn.  2. 
(S«  luar  f«&r  bcfrietigcnb  fur  mid;,  meinen  !8rufccr  hwbl  §u  fel;en.  3.  @«  if! 
mir  fchr  Ue6  ju  b,6ren,  fcaji  3b,r  Untcvnebmcn  gehmcjcn  ifl.  4.  @r  ifl  fcofe 
ubcr  ta«  Sktragtn  feincS  33rut«S.  5.  2)2ein  !8ruter  fUKtc  mid)  -Ijcmt  ©. 
cot.  6.  3(1  3bre  @d;i»eflcr  fd;on  mit  mcincm  23vutcr  bc!annt  geioortcn  ? 
7.  3a,  fu  ttrnte  ibn  in  tern  lc(jtcn  Gcnccrtc  fcnncn.  8.  SBtffcn  Sic, 
njaruin  3^r  '-Bvutcr  fu  K>fc  til  ?  9.  Grr  ifl  bofe  auf  mid;,  mcit  id)  ubcr.  U)n 
ladjte.  10.  £cr  Sdjaufpidet  ftefUe  ^cinnd)  IV.  fefyt  gut  ««.  11.  3ene 
Sfagicrung  bat  gute  ®cfc|je  tingefubrt.  12.  3>icfe  2)Jctc  ifl  von  ten  Stan- 
joftn  cingefubtt  mitten.  13.  5>ic  2Btin.&infub.r  von  granfteid)  ifl  febr 
gqf. 


LESSONS  IN  GEOGRAPHY.— XLI. 

OCEANIA  AND  ITS  DIVISIONS— MALAYSIA— MICRONESIA— 
POLYNESIA. 

WE  now  come  to  the  consideration  of  the  sixth  and  last  division 
of  the  world's  surface,  which  is  called  by  modern  geographers 
Oceania,  because  the  land  found  in  it,  with  the  exception  of  the 
small  continent  of  Australia,  consists  of  clusters  and  groups  of 
'slands,  of  comparatively  small  size,  that  lie  like  dots  of  verdure 
scattered  over  the  broad  blue  expanse  of  the  Pacific  Ocean. 

Boundaries  and  Divisions. — The  lines  that  form  the  boun- 
daries of  Oceania  may  be  traced  as  follows.  Its  northern  limit 
is  the  36th  parallel  of  north  latitude,  or,  rather,  as  much  of 
this  parallel  as  is  intercepted  between  the  meridians  of  160° 
east  and  west.  Starting  from  the  point  of  intersection  of  36° 
north  latitude  and  160°  west  longitude,  a  line  traced  thence  in 
a  diagonal  direction  to  the  intersection  of  the  equator  with  105° 
west  longitude,  forms  its  boundary  on  the  north-east.  Its 
limit  or  the  east  is  the  meridian  of  105°  west  longitude  traced 
southward  till  it  meets  the  60th  parallel  of  south  latitude, 
which  parallel  from  this  point  to  its  intersection  with  100°  east 
longitude  forms  its  southern  boundary.  On  the  west  the 


meridian  of  100°  cant  longitude  forma  it*  limit  a»  far  as  its 
intersection  with  the  parallel  of  10°  Bouth  latitude,  while  on 
t  h- wont  it  in  bounded  by  a  lino  traced  round  the  north- 
wont  end  of  Sumatra  and  through  the  .strait  of  Malacca  M  far 
M  the  intersection  of  10°  north  latitu  :  .  >J  east  longi- 

tude, and  thence  in  a  straight  lino  to  the  wontcrn  extremity  of 
its  northern  limit,  the  intersection  of  36°  north  latitude  and 
160°  east  longitude. 

This  enormous  area  Is  divided  into  four  parts,  and  in  naming 
them  and  their  extent  we  shall  not  repeat  the  portion  of  the 
external  boundary  lino  which  belongs  to  each,  but  merely  define 
the  lines  within  this  limit  which  divide  the  whole  area  into 
four  equal  portions. 

The  first  part  is  called  Malaysia,  or  the  Eastern,  Indian,  or 
Asiatic  Archipelago.  It  formn  the  north  -western  portion  of 
Oceania,  and  is  bounded  on  the  east  by  131°  east  longitude, 
and  on  the  south  by  10°  south  latitude.  It  is  called  Malaysia 
because  it  is  the  home  of  the  Malay  race,  a  people  distinguished 
by  a  bright  tawny-brown  complexion  and  straight  black  hair, 
and  noted  for  a  cruel  and  bloodthirsty  disposition.  The  people 
on  the  coast  of  the  islands  of  Malaysia  are  much  addicted  to 
piracy. 

The  second  division  forming  the  south-western  part  of 
Oceania  is  called  Australasia  or  Melanesia.  It  is  bounded  on 
the  north  by  the  equator,  and  on  the  east  by  the  180th  meridian. 
It  derives  its  name  Australasia  from  its  position  being  situated 
to  the  south  of  the  continent  of  Asia  and  Malaysia,  whose  islands 
were  formerly  reckoned  as  among  the  Asiatic  islands.  The 
name  Melanesia  is  obtained  from  two  Greek  words,  meaning 
black  and  island,  and  may  bo  taken  to  mean  the  "  district  of 
the  block  islands,"  so  called  in  reference  to  the  colour  of  their 
inhabitants,  the  natives  of  New  Guinea  being  an  athletic  negro 
race,  as  black,  but  far  uglier  in  appearance  than  the  negro  of 
Africa,  while  the  natives  of  Australia  are  dark -brown  in  colour. 
The  chief  point  in  which  the  natives  of  New  Guinea  and  Aus- 
tralia differ  from  the  negro  is  in  the  hair,  which  is  straight, 
instead  of  being  so  short  and  crisped  as  to  resemble  wool. 

The  third  or  north-eastern  division,  called  Micronesia,  from 
the  smallnoss  of  the  islands  that  are  found  in  it,  is  bounded  on 
the  west  by  131°  west  longitude,  and  on  the  south  by  the  equator. 

The  fourth  or  south-eastern  division,  called  Polynesia,  from 
the  great  number  of  islands  that  lie  scattered  over  its  surface, 
is  bounded  on  the  north  by  the  equator,  and  on  the  west  by 
the  180th  meridian. 

A  brief  notice  of  the  principal  islands  of  Malaysia  has  been 
given  in  the  description  of  the  continent  of  Asia  and  its  depen- 
dencies (Vol.  III.,  page  121),  but  it  will  be  as  well  to  recapitu- 
late their  names  here.  They  are  (1)  the  Sunda  Islands,  com- 
prising Sumatra,  Java,  Bali,  Sumbawa,  Lombok,  Floris,  Solor, 
Timor,  Sandalwood,  and  many  smaller  islands  ;  (2)  Borneo,  with 
the  little  island  of  Labuan,  a  British  dependency  rich  in  coal, 
on  the  north-western  coast ;  (3)  the  Celebes  Islands,  which  in- 
clude Celebes,  Boutan,  Xulla,  and  others ;  (4)  the  Moluccas  or 
Spice  Islands,  of  which  the  principal  are  Amboyna,  Ceram, 
Gilolo,  Bouro,  and  Banda ;  (5)  the  Sanguir  Islands ;  (6)  the 
Sooloo  Islands  ;  and  (7)  the  Philippine  Islands,  comprising 
Luzon,  Mindanao,  Palawan,  Mindoro,  Negros,  Zebu,  Leyta, 
Samar,  and  several  small  islands,  estimated  to  exceed  1,000  in 
number. 

The  estimated  area  of  Borneo  and  some  of  the  above-named 
groups  of  islands  has  been  given  in  the  lesson  to  which 
reference  has  been  made  above.  The  European  countries  that 
possess  dependencies  in  this  part  of  Oceania  are  Spain,  which 
owns  the  Philippine  Islands ;  Holland  or  the  Netherlands,  which 
possesses  Sumatra  and  Java,  with  the  exception  of  small  tracts 
still  ruled  by  native  princes,  the  Celebes  Islands,  and  the  Spice 
Islands  or  Moluccas ;  and  Great  Britain,  which  has  the  little 
island  of  Labuan.  Tins  island,  which  has  an  area  of  fifty 
square  miles,  and  is  about  the  size  of  Jersey,  was  ceded  to  the 
British  by  the  Sultan  of  Borneo  in  1846.  Its  chief  town  is 
Victoria.  The  capitals  of  the  Dutch  and  Spanish  dependencies 
in  Malaysia  are  Batavia  in  Java,  and  Manilla  in  Luzon.  The 
islands  of  Malaysia,  especially  Borneo,  are  rich  in  minerals, 
Borneo  especially  containing  plenty  of  gold,  iron,  and  coal; 
diamonds  are  also  found  in  this  island.  Of  the  vegetable  pro- 
ductions of  the  various  groups  the  Moluccas  or  Spice  Islands 
are  noted,  as  their  name  implies,  for  nutmegs,  cloves,  and  spices 
of  all  kinds ;  the  Philippine  Isles  for  fine  tobacco  5  the  Sunda 
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Isles  for  camphor  and  gutta-percha;  while  all  contain  forests  of 
obony,  teak,  sandalwood,  rosewood,  and  other  useful  and  orna- 
mental woods. 

The  second  division,  Australasia,  which  contains  so  many  of 
the  most  important  of  our  colonies,  will  be  made  the  subject  of 
our  next  lesson,  and  we  now  pass  on  to  the  third  or  north- 
eastern division,  called  Micronesia.  This  section  of  Oceania  was 
formerly  considered  as  part  of  Polynesia,  but  it  has  been  found 
convenient  to  treat  Polynesia  as  being  divided  into  two  parts  : 
one  north  of  the  equator,  which  has  been  named  Micronesia,  as 
it  has  been  shown ;  and  the  other  south  of  the  equator,  which 
retains  the  name  that  was  formerly  applied  to  the  whole.  The 
principal  island  groups  in  Micronesia  are  (1)  the  Bonin  Islands, 
(2)  the  Ladrone  or  Marianne  Islands,  (3)  the  Pelew  Islands,  and 
(4)  the  Caroline  Islands  in  the  west ;  (5)  the  Cornwallis  Islands, 
(6)  the  Marshall  Islands  or  Mulgrave  Archipelago,  and  some 
smaller  groups  in  the  centre ;  and  (7)  the  Sandwich  Islands, 
with  Christmas 
Island  and  a  few 
lesser  ones  in  the 
east. 

The  groups  of 
islands  scattered 
through  Microne- 
sia have  a  joint 
area  estimated  at 
about  10,000 
square  miles,with 
a  population  of 
about  250,000. 
Of  these  islands, 
the  Sandwich 
and  the  Ladrone 
Islands  are  of  vol- 
canic formation 
and  are  moun- 
tainous, consist- 
ing for  the  most 
part  of  one  or 
more  lofty  cen- 
tral masses,  up- 
heaved from  the 
bed  of  the  ocean 
by  volcanic  ac- 
tion,with  a  fringe 
of  lowland  of 
limited  extent 
shelving  less 
abruptly  to  the 
water 'sedge.  The 
rest  are  of  coral 
formation,  many 
being  atolls  or 
islands  formed  on 
coral,  reefs,  dis- 
posed in  the  form  OCEANIA  EAST,  WITH 
of  a  circle,  and 
enclosing  a  wave- 
less  lagoon,  to  which  access  is  obtained  by  a  narrow  channel 
in  the  walls  of  the  reef.  The  Sandwich  Islands  are  extremely 
mountainous,  and  are  the  principal  islands  in  the  division,  ex- 
tending over  an  area  of  6,000  square  miles.  They  are  thirteen 
in  number,  and  of  these  Hawaii  or  Owhyhee,  Maui,  Oahu, 
Kanai,  and  four  others  are  inhabited.  In  Hawaii  are  two  lofty 
mountains,  Mowna  Loa  and  Mowna  Kea,  which  are  13,760  feet 
and  13,953  feet  respectively  above  the  level  of  the  sea.  The 
latter  is  a  volcano  which  is  frequently  in  eruption.  The  last 
outbreak,  in  1867,  was  attended  with  serious  damage  to  life  and 
property  in  the  island,  which  has  an  area  of  4,500  square  miles. 
The  group  is  advantageously  situated  for  commercial  purposes, 
being  in  the  centre  of  the  North  Pacific  Ocean,  about  midway 
between  the  western  coast  of  the  United  States  and  China. 
There  is  gold  in  Hawaii,  and  all  the  islands  produce  grain, 
vegetables,  and  fruits  common  to  both  Europe  and  tropical 
countries  in  abundance.  The  capital  of  the  group  is  Honolulu, 
in  Oahu.  The  inhabitants  have  been  converted  to  Christianity 
since  1819,  when  idolatry  was  formally  abolished,  and  are  now 
uiakirs  rapid  strides  in  civilisation.  The  islands  were  dis- 
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covered  by  Captain  Cook  in  1778,  who,  it  will  be  remembered, 
was  murdered  at  Owhyhee  by  the  natives  on  his  second  visit  to 
the  group  in  the  following  year.  The  Ladrone  Islands  were 
discovered  by  Magalhaens  or  Magellan  in  1520,  and  were  named 
the  Ladrones,  or  Islands  of  Thieves,  from  the  way  in  which  such 
of  the  inhabitants  as  visited  his  vessels  laid  hands  on  every- 
thing that  they  could  secrete  and  carry  away.  These  islands 
are  considered  as  an  appendage  to  the  Philippine  Islands. 

The  principal  groups  of  the  South  Sea  Islands,  as  the  islands 
of  Polynesia  are  sometimes  called,  comprise  a  united  area  of 
about  70,000  square  miles,  while  the  population  is  estimated  at 
500,000.  They  may  be  divided  into  (1)  the  Feejee  or  Fiji 
Islands,  (2)  the  Samoa  group  or  Navigators'  Islands,  and  (3)  the 
Tonga  or  Friendly  Islands  in  the  west ;  (4)  Cook's  Islands,  and 
(5)  the  Society  Islands  in  the  centre ;  and  (6)  the  Marquesas 
Islands,  (7)  the  Low  Archipelago,  (8)  the  Austral  Islands,  and 
(9)  Easter  Island  in  the  east.  Of  these,  the  Society  and  Mar- 
quesas groups, 
and  some  of  the 
Feejee,  Samoa, 
and  Cook's  Is- 
lands, are  of  vol- 
canic origin;  the 
remainder  are  of 
coral  formation. 
The  people  of  the 
Feejee  Islands 
are  black,  like  the 
natives  of  New 
Guinea  or  Papua, 
and  other  islands 
of  Australasia ; 
but  the  inhabi- 
tants of  the  re- 
mainder, and  of 
the  islands  of 
Micronesia,  are 
a  handsome  and 
well-formed  race, 
with  pleasing  fea- 
tures, rich  brown 
complexion,  and 
straight  hair  of 
great  length  and 
glossy  blackness. 
The  area  of  the 
Feejee  Islands  is 
20,000  square 
miles.  As  they 
contain  several 
excellent  har- 
bours, and  pro- 
duce valuable 
woods,  arrow- 
root, and  tropi- 
cal fruits,  and  are 
only  800  miles 
from  New  Zea- 
land, it  is  considered  that  they  might  be  advantageously  settled 
by  the  British  Government,  which  now  exercises  a  species  of 
protectorate  over  them,  with  a  view  to  the  cultivation  of  eotton, 
for  the  growth  of  which  its  soil  is  well  suited.  The  chief  and 
most  valuable  production  of  the  Samoa  and  Tonga  Islands  is  the 
cocoa-nut  palm. 

The  principal  of  Cook's  Islands,  or  Hervey's  Islands,  as  the 
group  is  sometimes  called,  are  Raratonga,  Atiu,  and  Mangeia, 
but  are  not  possessed  of  any  feature  or  production  which  calls 
for  special  notice.  Very  different,  on  the  contrary,  is  the 
group  known  as  the  Society  Islands,  which  consists  of  about 
twelve  beautiful  islands,  mostly  of  volcanic  origin,  the  prin- 
cipal of  which  is  Tahiti  or  Otaheite,  justly  called  the  "gem 
of  the  Pacific,"  from  its  extreme  beauty  when  viewed  from 
the  ocean.  This  mountain-mass,  of  small  superficial  extent, 
for  the  area  of  the  entire  group  is  only  575  miles,  towers 
above  the  ocean  level  to  the  height  of  10,000  feet,  and  is 
covered  from  its  base  to  its  summit  with  trees  and  vegetation 
of  the  most  luxuriant  description.  The  chief  productions  of 
Tahiti  and  the  neighbouring  islands  are  the  cocoa-nut,  arrow- 
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root,  augur,  and  pearla  of  a  fine  quality.  These  islands  are 
claimed  by  the  French  Government  as  a  dependency  of  France, 
a  settlement  having  been  effected  at  Tahiti  in  1843.  The 
island  of  Tahiti,  it  should  be  said,  consists  of  two  peninsulas, 
each  consisting  chiefly  of  a  lofty  central  mountain,  and  con- 
nected by  a  narrow  isthmus.  The  population  of  the  group  is 
estimated  at  9,000. 

The  Marquesas  Islands  were  occupied  by  the  French  at 
about  the  same  time  that  they  made  a  settlement  in  Tahiti. 
The  largest  of  the  group  is  Noukahiva,  which  has  a  superficial 
extent  of  about  200  square  miles  only ;  the  area  of  the  whole 
cluster  being  estimated  at  12,000.  The  islands  are  productive, 
yielding  every  kind  of  tropical  vegetable  and  fruit ;  but  the 
inhabitants,  unlike  the  majority  of  the  men  of  Micronesia  and 
Polynesia,  are  fierce  and  intractable,  and  given  to  cannibalism : 
indeed,  the  presence  of  the  French  settlers,  and  the  exertions 
of  the  missionaries,  have  failed  in  inducing  that  progress  in 
civilisation  that  contact  with  European  nations  and  the  intro- 
duction of  Christianity  have  effected  in  the  Sandwich  Islands. 

The  Austral  or  Southern  Islands  are  so  called  from  their 
position  with  regard  to  the  Society  Islands.  The  Low  Archi- 
pelago is  a  vast  assemblage  of  islands  of  coral  formation, 
raised  so  little  above  the  surface  of  the  ocean  that  it  seems 
possible  that  a  violent  storm  might  render  them  a  mere 
wreck,  and  destroy  the  vegetation  and  the  comparatively  few 
people  that  are  now  found  on  them.  The  Gambier  Islands, 
which  form  a  portion  of  the  archipelago,  are,  however,  of  a 
different  character,  being  of  volcanic  formation,  and  therefore 
mountainous.  Pitcairn  Island,  noted  for  being  the  refuge  of 
the  mutineers  of  the  Bounty,  who  intermarried  with  the  native 
women,  and  whose  descendants  number  about  200,  is  also  of 
volcanic  origin,  and  is  possessed  of  a  rich  and  fertile  soil. 
Easter  Island,  a  small  island  which  may  also  be  compared  to 
Jersey  in  point  of  size,  contains  the  craters  of  some  extinct  vol- 
canoes, and  some  curious  colossal  statues,  of  which  there  is 
not  even  a  legend  current  among  the  present  inhabitants  in 
commemoration  of  those  who  made  them  and  of  the  purposes 
for  which  they  were  made. 

The  maps  that  accompany  this  lesson  show  the  relative  posi- 
tion of  Australia  and  the  islands  in  the  centre  and  eastern  part 
of  Oceania.  For  the  position  of  the  islands  of  Malaysia  the 
reader  is  referred  to  the  Map  of  Asia,  which  is  given  in  page 
120,  Vol.  III.,  of  the  POPULAR  EDUCATOR. 


LESSONS  IN  CHEMISTRY.— XXXIII. 

ALDEHYDES— KETONES— ACIDS. 

ALDEHYDES  occupy  a  place  between  the  alcohols  and  the  vege- 
table acids.  They  are  the  result  of  the  imperfect  combustion 
of  the  alcohol,  by  which  some  of  its  hydrogen  is  removed ;  hence 
the  origin  of  the  word  (aZcohol  deTM/cZrogenated).  They  readily 
absorb  oxygen,  forming  the  acid,  thus — 

Alcohol.  Aldehyde. 

2C3H0O  +  O,     =  2C..H.O  +  2H..O. 

Aldehyde.  Acetic  Acid. 

C3H4O  +  O  =    CaHtO.,. 

Acetic  aldehyde  may  be  procured  by  distilling  a  mixture  of  6 
parts  of  sulphuric  acid,  4  of  alcohol  (specific  gravity  0'850),  4 
of  water,  and  6  of  finely-powdered  black  oxide  of  manganese. 
The  distillate  is  several  times  rectified  from  calcium  chloride. 
Acetic  aldehyde  is  a  colourless  liquid,  possessing  an  irritating, 
pungent  odour.  One  of  its  most  prominent  characteristics  is 
its  action  on  a  salt  of  silver.  To  the  solution  of  the  silver  salt 
should  be  added  a  little  ammonia,  and  then  boiled  with  the 
aldehyde.  The  oxygen  of  the  salt  goes  to  the  aldehyde  to  form 
an  acid ;  this  acid  combines  with  the  ammonia,  and  the  metal  is 
deposited  as  a  bright  mirror  film  on  the  sides  of  the  vessel. 
With  ammonia  a  crystalline  compound,  C,HS(NH4)O,  is  formed; 
and  a  third  distinctive  action  is  their  combining  with  hydrosodic 
sulphite,  the  compounds  being  soluble  in  water. 

Propionic  Aldehyde  (C3H0O),  Butyric  Aldehyde  (C4H8O),  and 
the  others  of  this  series  are  of  no  great  interest. 

KETV.NTES   OB   ACETONES. 

Ketone   is  the  name  applied   to  the  group;  acetone  is  the 
ketone  of  acetic  acid. 

As  the  other  ketones  have  little  interest,  we  shall  only  describe 
Acetone  (C3H60). — It  may  be  obtained  by  distilling  a  mixture 


of  calcic  acetate  with  an  excess  of  quicklime.  The  reaction  ia 
thus  expressed : — 

Calcic  Calcic 

Acetate.  Carbonate.  Acetone. 

Ca2C.,H3O,     =     CaCO,     +     C3H8O; 

or  the  distillation  of  sodic  acetate  will  yield  it  in  a  state  of 
purity — 

Sodio  Sodic 

Acetate.  Carbonate.       Acetone. 

2(NaC3H,O,1)   =  NaaCOs  +  C3H6O. 

The  liquid  ia  colourless,  possessing  a  pleasant  ethereal  odour. 
It  much  resembles  the  aldehydes.  However,  it  will  not  absorb 
oxygen  to  form  an  acid.  When  heated  it  gives  off  a  vapour 
which  burns  with  a  luminous  flame.  Potassic  hydrate  decom- 
poses this  vapour,  thus — 

Acetone.       Potassic  Hydrate.      Potassio  Acetate.       Marsh  Gas. 

fH  *  f         "*"     TTl^      =      KC3H3O.,       +  TT*  1 

^      s     )  ^  )  •**•    ) 

This  reaction  shows  the  likeness  which  acetone  bears  to  acetic 
aldehyde.  Under  similar  circumstances  this  latter  body  behaves 
thus — 

Aldehyde.  Potassio  Hydrate.      Potassio  Acetate.       Hydrogen. 

Cfl^'   |     0    +      ^JO       =      KCaH3Oa        +        ^i 
ORGANIC   ACIDS. 

Acetic  Acid  (H,C2H3O2)  is  the  most  important  of  the  claas. 
It  appears  in  the  juices  of  several  plants  ;  but  for  commercial 
purposes  it  is  artificially  prepared  by  causing  the  alcohol  in 
various  fermented  liquors  to  become  oxidised. 

Vinegar  owes  its  acidity  to  acetic  acid,  of  which  it  contains 
about  6  per  cent.  The  process  of  manufacture  in  England  is 
this  : — Malt  wort  is  allowed  to  ferment  until  all  the  sugar  has 
become  alcohol.  The  yeast  is  then  removed  as  thoroughly  as 
possible,  and  the  "  wash  "  is  allowed  to  trickle  in  at  the  top  of 
large  vats,  which  are  filled  with  wicker-work.  The  vat  must 
have  been  in  operation  some  time,  in  order  that  the  slimy  mould 
— popularly  called  mother  of  vinegar — may  grow  on  the  basket- 
work.  In  a  new  vat,  some  old  wicker-work  covered  rvith  the 
mould  is  introduced.  This  mould  is  a  vegetable  organism — 
mycoderma  aceti — -and  plays  a  similar  part  as  the  yeast  did  in 
the  alcoholic  fermentation.  Near  the  bottom  of  the  vat  a 
number  of  holes  are  bored,  which  admit  the  air.  Since  the 
temperature  of  the  vat  rises  during  the  operation,  a  current  is 
induced,  and  the  air  entering  at  the  holes  in  the  bottom, 
ascends,  meeting  the  alcohol  as  it  trickles  over  the  wicker-work, 
which  in  the  presence  of  the  plant  it  oxidises  into  acetic  acid — 

C,H0O  +  O,  =  HaO  +  CaH4O,. 

The  best  vinegar  is  prepared,  in  France,  from  wine.  This  is 
readily  made  by  allowing  vats  of  wine  to  be  acted  on  by  the  air 
in  a  shed  kept  at  a  temperature  of  30°.  When  a  few  gallons  of 
vinegar  are  drawn  from  a  vat,  fresh  wine  is  added  to  the  same 
amount.  About  a  fortnight  is  required  to  complete  the  process. 
In  Germany  and  other  countries,  where  there  is  no  duty  on 
spirit,  alcohol  is  mixed  with  an  infusion  of  malt,  and  then  sub- 
mitted to  oxidisation  in  the  vats  described. 

Acetic  Acid  is  also  furnished  in  the  destructive  distillation  of 
wood.  It  is  then  known  under  the  name  of  pyroligneous  acid. 
We  have  referred  to  "  wood  naphtha  "  as  one  of  the  products. 
After  this  has  been  driven  off,  acetic  acid  is  found  with  the  tarry 
matters  in  the  retort.  By  adding  milk  of  lime  or  sodic  carbo- 
nate, the  acetic  acid  is  extracted  as  an  acetate  of  lime  or  soda. 
The  salt  is  cautiously  roasted,  in  order  to  free  it  from  the  tarry 
matters  ;  then  dissolved  in  water  and  crystallised.  To  set  the 
acetic  acid  free,  sulphuric  acid  is  added,  and  the  mixture  distilled. 
The  greatest  portion  of  acetic  acid  used  in  this  country  is  pro- 
cured in  this  manner. 

Properties. — Below  17°  Cent.,  the  normal  acid  does  not  exist 
in  a  liquid  state,  but  appears  as  crystals,  in  plates  which  radiate 
from  a  centre.  Hence  it  is  known  as  glacial  (ice-like)  acetic 
acid.  It  is  remarkable  that  on  being  diluted,  its  density 
increases  until  about  one-third  of  its  weight  of  water  is  added ; 
then  it  begins  to  obey  the  ordinary  law,  and  its  density  de- 
creases for  further  additions  of  water. 

The  acetates  are  largely  used  in  the  arts  and  in  medicine. 
Aluminum  acetate  is  used  by  the  dyer  and  the  calico-printer  as 
a  mordant.  A  solution  of  this  salt  is  thickened  by  gum,  and 
thus  applied  to  the  fabrics,  which  are  then  hung  up  in  a  warm, 
moist  atmosphere.  Iron,  zinc,  and  manganese  acetates  are 
also  used  as  mordants. 
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Lead  Acetate  (Pb2C,H,Ot  +  3H,O),  from  its  aweetiah  taate, 

ia  called  .<«<  M;  •  •/  lead;  it  may  bo  procured  by  dissolving  litharge 
in  acotio  u 

[a  a  trilmsic  plumbic  acetate,  which  in  solution 
fonn  •«•',  tin-  in.t.-.l  i  yo-wator. 

Carbonic  acid  is  capable  of  displacing  acetic  acid  in  this  salt, 

.vln.-li  fact  is  taken  advantago  «f  in  tin-  production  of  white  lead. 

•.  .-ll-known  aootato  ia  verdigrit,  which  is  a  dibasic 

acetate  of  coppor  (Cu2C,H,O3,CuO,6HtO).     "  Emerald  green," 

i  |.ivni.-:.t    in  \---y  frequent  UHO,  ia  an  aooto-araonite  of  copper 

ir,p,,AiO^. 

Butyric  And  was  originally  derived  from  butter,  hence  ita 
name.  It  is  bost  pn -pared  by  allowing  a  mixture  of  calcic 
lactato,  watur,  and  old  cheese  to  ferment.  The  lactic  acid  ia 
entirely  destroyed,  and  butyric  formed  in  ita  place. 

Valerianic  Arid  is  extracted  from  valerian  root.  It  is  often 
present  in  decaying  choose,  and  is  readily  obtained  by  oxidising 
amylio  alcohol. 

/•'//.•  .(, •;',/  is  the  main  component  of  "  compo- 
sition "  caiulles.  It  ia  a  solid,  procured  from  palm-oil.  Super- 
heated steam  decomposes  palm-oil  into  glycerine  and  free  acids. 
These  products  are  condensed,  and  subjected  to  hydraulic  pres- 
sure, which  separates  the  liquid  from  the  solid  acids. 

Margnric  Acid  ia  found  combined  with  glycerine  in  olive  oil, 
butter,  human  fat,  goose  fat,  etc.  Its  melting  point  is  53°. 

Stearic  Acid,  combined  with  glycerine,  is  found  in  almost  all 
fats,  but  chiedy  in  mutton  suet.  If  this  body  be  heated  in 
about  ten  times  its  volume  of  ether,  upon  cooling,  oleine  and 
margarine  are  held  in  solution,  and  stcarine  crystallises  out  in 
pearly  scales. 

Soap. — If  oily  matters — of  which  we  have  enumerated  the 
most  prominent  constituents — bo  mixed  with  water,  they  will 
rise  to  the  surface ;  but  if  the  water  contain  an  alkali,  the 
oily  matter  will  go  into  solution,  forming  an  emulsion.  When 
this  solution  is  boiled  for  some  hours,  it  becomes  clear,  being 
a  solution  of  soap.  By  adding  common  salt,  a  curdling  is 
produced.  The  curds  rise  to  the  surface,  which,  when  col- 
lected and  pressed,  form  soap.  The  glycerine  remaining 
in  the  clear  liquid  soda  is  the  alkali  used  in  hard  soaps  and 
potash  in  soft  soaps.  Curd  soap  is  made  from  tallow ;  common 
yellow  soap  from  tallow  and  palm-oil ;  a  quantity  of  rosin  being 
added,  which  combines  with  the  alkali,  since  it  possesses  acid 
properties.  Mottled  soap  is  set  to  cool  in  cast-iron  moulds,  and 
the  mottling  is  due  to  the  separation  of  an  iron  soap — that  is,  a 
body  in  which  iron  oxide  is  the  base  combined  with  the  fatty 
acid.  Soaps  formed  with  the  alkalies  are  soluble  in  water ;  not 
so  those  formed  with  the  alkaline  earths.  It  is  owing  to  this 
fact  that  soap  curdles  in  hard  water.  Such  waters  generally 
contain  calcium  and  magnesium  salts,  and  when  soap  is  dis- 
solved in  them,  a  double  decomposition  occurs.  The  alkali  of 
the  soap  joins  with  the  acid  combined  with  the  calcium,  while 
the  calcium  unites  with  the  acid  of  the  soap,  thus  forming  a  soap 
which  is  insoluble,  and  which,  therefore,  appears  as  curds. 

Lead-plaster  is  a  soap  which  has  the  oxide  of  lead  for  its  base. 

Candle-making. — It  has  already  been  said  that,  under  the 
influence  of  super-heated  steam,  glycerine  will  separate  from  the 
fatty  acids  ;  but  two  other  methods  are  in  use.  Milk  of  lime 
is  added  to  the  melted  tallow,  and  thus  an  insoluble  soap  is  pro- 
duced, leaving  the  glycerine  in  the  solution,  which  is  drained  off. 
By  cautiously  adding  sulphuric  acid,  the  lime  is  separated  as 
sulphate,  and  the  fatty  acids  rise  to  the  surface.  They  are 
decanted  off,  washed,  and  cast  into  thin  plates,  which  are  sub- 
mitted to  hydraulic  pressure,  by  which  the  oleio  acid  is  forced 
out,  and  the  white  residue  is  ready  for  casting  in  the  candle- 
moulds.  In  the  third  method,  which  is  much  used  in  this 
country,  the  separation  of  the  fatty  acids  is  effected  by  sulphuric 
acid  at  a  high  temperature,  177°.  The  acids  are  of  a  dark 
colour,  and  are  therefore  distilled  by  steam  passed  through 
pipes  heated  nearly  to  redness.  The  distillation  begins  a  little 
above  200°.  The  fat  is  then  submitted  to  pressure,  and  is  fit 
for  the  moulds. 

Glycerine  (CSH8OS). — We  have  seen  how  this  substance  may 
be  separated  from  fats.  It  is  a  clear  viscid  liquid,  of  a  sweet 
taste.  Like  sugar,  it  possesses  antiseptic  properties,  and 
pleasantly  affects  dry  or  chapped  skin.  It  is  a  triatomic  alcohol, 
its  radical  glycerile  (C,H5)  being  triatomic.  Like  the  other 
alcohols,  it  forms  many  series  of  derivatives. 

Nitro-glycerine  (C3HS2N02,OS)  is  being  used  for  blasting  with 


great  effect.  It  ia  made  by  allowing  glycerine  to  fall,  drop  by 
drop,  into  a  cooled  mixture  of  equal  meMnrea  of  nitric  sad  sul- 
phuric acida,  an  in  the  making  of  gun-ootton.  It*  ezploaire 
force  ia  very  great. 

Subjoined  ia  a  complete  lint  of  the  monobaaic  acida,  which 
are  framed  upon  the  general  formula  C'nH^O,,  and  the  promi- 
nent  member*  of  which  have  juat  been  described : — 
Formic  .  .  CH.O,  Caprio  .  .  C.H,.O,  Steario  .  .  C..H..O, 
Acetic  .  .  C.H.O,  Pelargonlo.  C,H,.O,  Aracbio.  .  C,.H.0O, 
Propionio  .C.H.O,  Hutic .  .  .  C,.H,0O,  Bebenie .  .  C..H..O, 
Butyric  .  .C.H.O,  Laurie  .  .  C,,H,.O,  Hyamio  .  .  C..H..O, 
Valerianio  .  C.H..O,  Myriatlo  .C,.H,,Ot  C«rotto  .  .  C,,H,.O, 
Caproic  .  .  C,H,,O,  Palmitic  .  C,.H,,O,  Helia 
(Enanthylic.  C,H,.O,  Margario  .  C1TH,.O,  j 

Of  the  diatomic  acida,  the  moat  worthy  of  notice 

Lactic  Acid  (H,C3HSO,). — This  acid  ia  produced  from  the 
sugar  of  milk  by  a  peculiar  change  called  the  lactic  fermenta- 
tion. When  thin  has  taken  place,  the  milk  ia  said  to  have 
"  turned."  It  becomes  thick  by  a  deposition  of  caaeine.  It  ia 
found  in  many  animal  juices.  It  forms  with  baaea  lactatea. 

Oxalic  Acid  (C,OS)  is  found  in  combination  with  soda  or 
potash  in  many  plants,  as  sorrels,  lichens,  etc.  It  ia  prepared  on 
a  large  scale  by  heating  sawdust  with  a  mixture  of  sodic  and 
potassic  hydrate.  The  oxalatos  thus  formed  are  dissolved  oat 
by  water.  To  this  solution  milk  of  lime  is  added,  and  the  inso- 
luble calcium  oxalate  falls.  The  acid  is  freed  by  means  of  diluto 
sulphuric  acid. 

Malic  Acid  (C4H,OS)  is  the  cause  of  the  acidity  in  moat  un- 
ripe fruits.  Ita  name  is  derived  from  rnalum,  an  apple.  Mixed 
with  oxalic  and  phosphoric  acids,  it  is  found  in  rhubarb,  and 
is  also  present  in  combination  with  lime  in  tobacco  leaves.  The 
acid  is  generally  procured  from  the  berries  of  the  mountain-ash. 
The  fact  that  malic  acid  does  not  give  a  precipitate  with  lime- 
water,  is  a  means  of  distinguishing  it  from  oxalic,  tartaric, 
raccinic,  and  citric  acids. 

Tartaric  Acid  (C4HaOe)  is  procured  from  the  crust  which  the 
Continental  wines  deposit,  which  is  mainly  composed  of  hydro- 
potassic  tartrate.  When  boiled  with  chalk,  a  precipitate  of  calcic 
tartrato  is  obtained  (C4H4CaOB).  This  salt  is  decomposed  by 
sulphuric  acid.  The  solution  of  free  tartaric  acid  thus  procured 
is  evaporated  in  vacuum  pans,  and  the  acid  crystallises  out. 

Tartaric  acid  and  its  derivatives  are  invested  with  much 
interest  on  account  of  the  action  they  possess  on  polarised 
light,  for  which  a  larger  work  must  be  consulted. 

It  is  used  to  make  effervescing  draughts,  seidlitz  powders, 
etc. ;  also  it  is  much  employed  by  the  calico-printer  to  remove 
the  mordants  from  certain  parts  of  the  fabric. 

Cream  of  Tartar  is  the  argol  or  crude  tartar  taken  from  th't 
inside  of  the  wine  casks.  It  is  purified  by  crystallisation. 

Tartar-emetic  [2(KSbO,C1H4Oa),H,0]  is  procured  by  boflin-? 
pure  antimonic  oxide  with  hydropotassic  tartrate.  It  acts  as  a 
violent  emetic.  Sulphuretted  hydrogen  discovers  its  presence 
by  throwing  down  the  orange-coloured  antimonious  sulphide. 

Citric  Acid  (CaHgO,)  is  the  acid  of  lemons.  It  is  employed 
in  medicine  as  an  anti-scorbutic,  and  is  used  by  the  dyer. 

Tannic  Arid  (C^HMO}1). — There  is  an  astringent  principle 
widely  diffused  through  the  vegetable  kingdom.  It  is  found  in 
the  bark  and  leaves  of  most  forest  trees.  This  principle  ia 
generally  some  modification  of  tannin.  It  gives  with  ferric  salt- 
a  dark  precipitate  ;  black  in  the  case  of  gallic  acid ;  dark-green 
with  catechu  and  kino  ;  and  grey  with  rhatany.  The  gall-nut 
contains  as  much  as  two-thirds  its  weight  of  tannic  acid,  from 
which  it  is  usually  extracted.  We  have  seen  its  use  in  the 
manufacture  of  leather.  To  make  ink,  the  following  is  a  good 
recipe  : — Digest  Jib.  of  bruised  gall  nuts  in  a  gallon  of  cold 
water,  add  6oz.  of  ferrous  sulphate,  with  an  equal  weight  of 
gum-arabic,  and  4  or  5  drops  of  kreasote,  to  prevent  the  ink  from 
becoming  mouldy.  Let  this  digest  at  the  ordinary  temperature 
for  two  or  three  weeks,  then  decant  (Miller). 

Gallic  Acid  is  obtained  from  tannin  by  the  action  of  sulphuric 
or  hydrochloric  acid,  which  causes  water  to  be  assimilated. 

thus: — 

Tannin.  Gallic  Acid.  QlaooM. 

C,,H,,OIT  +  4HaO  =s  3C,H.O.  +  C.^.O.. 

Pyrogallic  Acid  is  got  from  gallic  by  sublimation.  It  is  much 
used  in  photography  for  intensifying  the  film  of  negatives. 

There  are  many  acids  of  less  note  than  those  alluded  to,  but 
they  do  not  require  attention  in  an  elementary  work. 
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ELECTRICITY.— VIII. 

THUNDER     HOUSE — ELECTRICAL     ATTRACTION — EPINUS*     CON- 
DENSER— CONDENSING   ELECTROSCOPE. 

BY  means  of  the  universal  discharger  we  may  easily  pass  the 
shock  through  many  different  substances,  and  thus  observe  the 
effects  produced.  If  a  lump  of  sugar  be  placed  between  the 
wires,  and  the  shock  from  a  large  jar  or  a  battery  be  caused 
to  pass,  the  sugar  will  be  broken,  and  the  pieces  will,  for 
a  short  time,  continue  to  be  luminous  when  placed  in  a  dark 
room.  A  similar  effect  will  be  produced  with  pipe-clay  and 
other  bodies,  while  with,  a  larger  battery  a  piece  of  wood  may 
be  split.  Pieces  of  deal,  about  half  an  inch  square  f 

and  an  inch  or  two  in  length,  may  be  used  for  this. 
They  should  be  well  dried,  and  a  small  hole  made 
at  each  end  to  receive  the  points  of  the  wires. 

The  mechanical  effects  of  electricity  are,  how- 
ever, seen  in  Nature  on  a  much  grander  scale. 
When  the  lightning  strikes  a  tree,  we  usually  find 
that  it  splits  it  from  top  to  bottom,  and  often 
irives  off  large  splinters.  So,  too,  when  a  build- 
ing is  struck,  the  lightning  leaps  along  from  one 
conductor  to  another,  tearing  out  and  displacing 
any  stones  that  may  happen  to  lie  in  its  course. 

If  we  examine  a  building  that  has  thus  been  in- 
jured, we  shall  observe  that  the  electric  fluid  has 
often  passed  from  one  bar  of  iron  fixed  in  the 
wall  to  another,  picking  out  all  metallic  bodies 
that  lie  anywhere  near  its  course,  and  leaving  its  path  dis- 
tinctly marked  out  by  broken  and  displaced  bricks,  thus  afford- 
ing a  convincing  proof  of  its  immense  power.  A  simple  ex- 
periment will  show  the  way  in  which  any  intervening  body  may 
be  removed  by  the  electric  fluid  leaping  from  one  conductor  to 
another  across  it.  Cut  a  piece  of  rather  thin  wood  (Fig.  29)  into 
the  shape  of  the  gable  of  a  house,  and  fix  it  to  a  foot,  so  that  it 
may  stand  of  itself.  Now  cut  out  of  it  at  c  a  hole  about  an 
inch  square,  and  make  a  piece  of  wood  to  fit  loosely  into  the 
opening.  From  the  peak  bring  a  wire  carrying  a  knob,  A,  at  its 
upper  end,  and  let  this  terminate  at  one  corner  of  the  aperture, 
and  from  the  opposite  corner  let  a  wire  be 
carried  so  as  to  end  in  a  knob  or  ring  at 
B  ;  let  a  wire  be  also  fixed  diagonally 
across  the  piece  of  wood  which  closes  the 
opening  c.  If  the  plug  be  now  turned 
one  quarter  round  from  the  position  shown, 
the  wire  will  complete  the  electrical  circuit 
between  A  and  B,  and,  the  exterior  of  the 
jar  being  placed  against  B,  the  connection 
may  be  made  by  the  discharging  rod  be- 
tween A  and  the  interior.  The  shock  will 
then  pass  without  displacing  the  plug ;  but 
if  we  place  it  as  shown  in  the  figure,  so 
that  the  electricity  has  to  leap  across  it, 
and  then  allow  the  shock  to  pass,  the  plug 
will  be  violently  thrown  out.  This  experi- 
ment shows  the  importance  of  making  the 
rod  of  a  lightning  conductor  perfectly  con- 
tinuous throughout ;  if  there  be  any  break, 
it  is  often  worse  than  useless. 

When  the  shock  is  passed  through  a 
confined  volume  of  air,  it  causes  a  mo- 
mentary increase  in  its  bulk.  On  this 
principle  the  electrical  mortar  acts.  A 
chamber  is  turned  in  a  piece  of  ivory  or 

boxwood,  and  a  ball  made  to  fit  its  mouth.  Inside  are  two  wires 
brought  so  that  their  ends  may  nearly  touch,  and  when  the  shock 
is  caused  to  pass  between  them,  the  air  is  so  violently  shaken  as 
to  propel  the  ball  to  a  small  distance.  That  this  effect  is  due  to 
the  concussion  of  the  air,  and  not  to  the  expansion  caused  by 
the  heat  of  the  spark,  is  clearly  shown  by  the  apparatus  known 
as  Kinnersley's  Thermometer  (Fig.  30).  The  glass  chamber 
is  filled  at  the  upper  part  with  air ;  below  is  water  commu- 
nicating with  that  in  the  small  open  glass  tube  at  the  side. 
As  soon  as  the  spark  passes,  the  air  suddenly  expands,  and 
thus  causes  the  water  to  rise  in  the  side  tube.  It,  however,  sub- 
sides almost  immediately  to  its  former  level,  which  it  would  not 
do  if  the  expansion  were  caused  by  heat.  When  many  shocks 
are  passed,  a  slight  increase  of  heat  is  produced. 


The  peal  of  thunder  produced  by  the  passage  of  a  Cash  of 
lightning  through  the  air  is  merely  another  proof  of  this  violent 
concussion,  and  arises  from  the  vibrations  thus  produced.  The 
sharp  crack  heard  on  discharging  a  Leyden  jar  arises  a1  so.  from 
the  same  cause.  All  the  varied  phenomena  of  electrical  attrac- 
tion and  repulsion  may  be  classed  with  the  mechanical  effects 
of  electricity,  and  described  here.  We  have  already  seen  that 
bodies  similarly  electrified  repel  one  another,  while  those 
charged  with  opposite  electricities  attract,  and  this  general 
principle  will  explain  all  the  phenomena  we  shall  notice. 

If  we  take  a  piece  of  cotton  wool,  and  having  pressed  it 
slightly  between  the  fingers,  place  it  on  the  prime  conductor, 
the  fibres  composing  it  will,  as  soon  as  the  machine 
is  worked,  repel  one  another,  so  that  the  lump  will 
increase  in  size  and  probably  fly  off  the  conductor. 
The  same  effect  is  seen  if  we  place  in  the  conduc- 
tor a  wire  carrying  a  bundle  of  short  pieces  of 
thread ;  the  individual  threads  will  all  stand  apart 
as  widely  as  possible,  and  if  the  lower  ends  be  also- 
tied  together,  they  will  arrange  themselves  into  a 
globular  form. 

Dolls'  heads  of  hair  are  frequently  used  for  illus- 
trating this,  and  as  soon  as  they  are  charged  with 
electricity,  all  the  hairs  stand  on  end,  and  try  to 
get  as  far  as  possible  away  from  those  next  to 
them,  presenting  a  very  strange  appearance.  The 
same  effect  is  seen  if  a  person  with  dry  hair 
stands  on  the  insulating  stool,  and  combs  his 


Fig.  29. 


hair  while  he  is  highly  electrified. 

Spinning  sealing-wax  by  electricity  is  another  interesting 
experiment,  which  can  be  tried  with  very  little  trouble.  Fix  a 
short  piece  of  the  wax  to  a  piece  of  wire,  and  insert  it  in  one 
of  the  holes  of  the  conductor.  Now  light  the  end  with  a 
taper,  so  that  it  becomes  well  melted,  and  when  it  is  ready  to 
drop  let  an  assistant  turn  the  machine  while  you  hold  a  sheet 
of  paper  near  the  wax.  A  large  number  of  very  fine  threads 
will  at  once  be  given  off,  and  will  collect  upon  the  paper, 
adhering  slightly  to  it.  They  may,  however,  by  a  little  care,  be 
gathered,  so  as  to  show  how  fine  they  are.  It  will  thus  be  seen 
that  the  particles  of  an  imperfect  conduc- 
tor like  wax  repel  each  other  when  they 
become  charged  with  electricity. 

The  apparatus  known  as  the  electrical 
sportsman,  and  shown  in  Fig.  31,  affords 
a  further  illustration  of  the  same  effects. 
An  ordinary  Leyden  jar,  B,  is  taken ;  its 
rod  is,  however,  bent  over  to  one  side,  as- 
shown  at  D,  and  a  second  piece  of  wire,  c,  is 
fastened  to  it.  From  the  end  of  this  some 
small  pieces  of  elder  pith  or  cork,  with 
small  feathers  fixed  to  them,  so  as  to  repre- 
sent birds,  as  at  E,  are  suspended  by  short 
threads,  a  ledge  being  placed  under  them 
so  that  they  may  rest  upon  it.  The  figure 
of  a  man  in  the  act  of  shooting  is  now  cut 
out  of  cardboard  and  fixed  on  a  stand  A. 
A  small  ball  is  fixed  at  the  nozzle  of  the 
gun,  and  a  strip  of  tinfoil  passes  from 
this  down  the  figure  to  a  hook  on  the 
stand,  so  that  a  wire  or  chain  leading 
from  the  outside  of  the  jar  may  be  con- 
nected with  it. 

The  figure  is  now  placed  so  that  the 
ball  may  be  within   striking  distance  of 
D,  the  circuit  being  completed  through  the  strip  of  foil. 

A  wire  is  then  brought  from  the  prime  conductor  to  the  rod 
of  the  jar,  and  the  machine  is  set  in  action.  The  birds,  being 
similarly  electrified,  repel  each  other,  and  therefore  rise,  and 
fly  further  and  further  apart  as  the  charge  increases ;  but  as 
soon  as  the  jar  is  sufficiently  charged,  the  spark  passes  be- 
tween the  knob  and  the  gun,  representing  the  flash ;  the  loud 
snap  represents  the  report  of  the  gun ;  and  the  jar  being  thus 
discharged,  the  birds  immediately  fall  as  if  shot. 

To  complete  the  experiment,  a  small  cavity  is  sometimes  made 

in  the  stock  of  the  gun,  in  which  gunpowder  may  be  placed,  and 

the  tinfoil  and  wire  are  so  arranged  that  a  spark  may  pas? 

across  this  when  the  jar  is   discharged.     A  wetted  string  is 

i  interposed  between  the  stand  and  the  jar  to  prevent  the  scat- 
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Fig.  31. 


taring  of  the  powder,  and  thus  u  soon  M  the  jar  is  sufficiently 
filled  it  dischargee  itself,  and  at  the  tame  time  inflame*  the 
powder.  In  thin  way  we  receive  by  the  one  experiment  illus- 
trations of  electrical  repubiion  and  of  the  heating,  the  luminous, 
and  the  sonorous  effects  of  the  shook. 

In   a   former  lesson  we  hare   noticed  a  few  more  of  the 
mechanical  effects ;  oar  readers,  however,  who  have  machines  of 
their  own  will  soon  find  many  more  ex- 
t  han  wo  can  refer  to  hero. 

Tint  main  points  remaining  for  us  to 
f  under  tho  head  of  Frictionul 
icity  arc  the  principles  and  con- 
struction of  condensers,  and  the  varying 
and  remarkable  phenomena  of  Atmo- 
spheric Electricity.  We  proceed,  at  pre- 
sent, to  describe  some  of  the  former. 

When  a  charge  of  electricity  is  spread 
over  a  largo   surface,  it  becomes,  of 
course,   diminished    in    intensity,  and 
therefore  its  effects  are  less  clearly  seen. 
A  condenser  is  on  apparatus  for  col- 
lecting this  on   a   email   surface,   and 
thin  rendering  its  presence  more  per- 
ceptible.    Fig.  32  represents  tho  form 
of   this  instrument   in   most  common 
use,  and  known  as  Epinus* 
Condenser.     In  this  the  two 
metallic    plates,   A    and    c, 
are  mounted   on   insulating 
supports,    so    arranged    as 
to  slide  in  a  groove,  and  thus 
vary    their    distances    from 
one  another ;   from  each  of 
these    a    pith   ball   is   sus- 
pended to  indicate  tho  pre- 
sence of  free  electricity.     A 
glass    plate,    B,    somewhat 
larger  than  the  discs,  is  also 
supported  on  an  insulating 
stand  between  them.      Tho 
plato   A  is    now   connected 
with  the  conductor  of  the  machine  by 
means  of  a  chain  or  piece  of  wire  ;  the 
other  plate,    c,  is  connected  with  the 
ground  in  a  similar  way.   They  are  then 
brought  closer  together,  so  that  they 
both    are    in   contact  with   the   glass 
plate  B. 

The  plate  A  will  first  become  charged 
with  positive  electricity  of  tho  same 
tension  as  that  of  the  conductor,  and 
would  remain  in  that  state  were  it  not 
for  the  presence  of  the  plate  c.  The 
fluid  in  A,  however,  acts  by  induction 
on  that  in  c,  attracting  the  negative 
portion  to  the  side  nearest  the  glass, 
and  causing  tho  positive  to  escape  by 
the  wire  to  tho  earth,  c  is  thus  nega- 
tively charged,  and  therefore  reacts  by 
induction  on  A,  neutralising  or  render- 
ing latent  a  portion  of  its  charge.  A 
small  amount  of  electricity  is,  however, 
loft  free  upon  it,  owing  to  the  thick- 
ness of  the  glass  interfering  with  the 
action  of  induction.  Still  the  tension 
of  this  plate  is  much  reduced  and 

brought  below  that  of  tho  machine ;  a  further  supply  of  elec- 
tricity therefore  passes  to  it,  and  this  produces  a  similar  series 
of  effects,  a  portion  of  it  being,  as  before,  neutralised.  In  this 
way  a  greatly  increased  amount  of  electricity  is  accumulated 
in  A.  As  long,  however,  as  both  plates  remain  against  the  glass, 
tho  only  effect  seen  is  a  slight  divergence  of  the  pith  ball 
attached  to  it,  which  arises  from  tho  portion  of  its  charge  which 
is  nnneutralised. 

Now  remove  the  chains  connecting  the  plates  with  the  con- 
ductor and  the  ground  respectively.  In  3oing  this,  the  free 
electricity  will  probably  be  removed,  and  both  pendulums  will 
remain  at  rest.  If,  however,  we  separate  the  plates,  so  that  the 


effect  of  induction  is  lost,  the  fluid  on  each  will  be  set  free,  and 
the  divergence  of  the  pith  balls  will  at  onoe  thow  that  they  are> 
highly  charged,  the  one  with  positive  and  the  other  with 
negative  electricity.  They  can  now  be  discharged  separately, 
whereas,  when  in  contact  with  the  glass,  this  could  only  be  done 
by  connecting  them  together,  M  in  discharging  a  Leyden  pan*. 
The  instrument  may,  in  fact,  be  considered  merely  M  a  Leyden 
pane  with  movable  coatings,  and  affords 
a  farther  explanation  of  toe  action  of 
the  pane  or  jar. 

The  condensing  electroscope  (Fig.  83) 
acts  on  the  same  principle  as  the  eon- 
denser,  and  is  of  great  use  in  detect- 
ing the  presence  of  electricity,  when  in 
too  small  quantities  to  affect  the  ordi- 
nary gold-leaf  electroscope.  It  consist* 
essentially  of  a  condensing  plate,  A, 
which  is  fitted  so  as  to  be  in  metallic 
communication  with  the  gold  leaves. 
This  plate  is  coated  with  a  thin  layer 
of  insulating  varnish,  which  acts  as 
a  di-electric,  and  takes  the  place  of  the 
pane  of  glass  in  Epinus'  Condenser.  A 
second  disc,  fitted  with  an  insulating 
handle,  rests  upon  A;  this  is  called 
the  collecting  plate. 

Sometimes  it  is  considered 
more  convenient  to  make  the 
condensing  plate  vertical  in- 
stead of  horizontal ;  and  the 
collecting  plate  is  then  fitted 
on  a  glass  rod  hinged  to  the 
stand,  so  that  it  can  be 
turned  back  when  necessary. 
Tho  body  tc  be  examined 
is  now  touched  by  the  col- 
lecting plate,  which  is  then 
placed  upon  A,  and  the  finger 
placed  against  its  under  side ; 
or  the  charged  body  may  be 
placed  upon  the  collecting 
plate,  the  finger  being,  as  before,  made 
to  touch  the  lower  one,  as  shown  in 
Fig.  34.  If  the  body  was  in  any  degree 
charged,  it  will  at  once  share  its  elec- 
tricity with  the  plate.  This  will  then 
act  by  induction  on  A,  and  drive  off  a 
corresponding  amount  of  the  fluid, 
thereby  neutralising  the  first  charge ; 
and  in  this  way,  by  touching  again, 
nearly  all  the  electricity  from  the  sub- 
stance will  be  collected  on  the  disc  and 
held  there  by  induction,  the  under  plate 
being  charged  to  the  same  degree  with 
the  opposite  fluid.  Now  remove  the 
finger,  and  lift  the  disc  by  means  of  its 
insulating  handle.  Induction  will  at 
once  cease,  and  the  fluids  will  therefore 
be  set  free  and  cause  the  leaves  to  di- 
verge. It  can  easily  be  ascertained 
whether  they  diverge  with  positive  or 
negative  fluid  by  bringing  a  positively 
charged  body  near  the  instrument, 
and  observing  its  effect.  If  the  leaves 
diverge  more,  the  charge  is  positive; 
if  less,  negative.  The  electricity  of 
the  leaves  is,  it  must  be  remembered,  the  reverse  of  that  of  the 
body  tested. 

With  such  sensitive  apparatus  as  this,  great  care  is  required 
to  guard  against  drawing  wrong  conclusions.  If  the  plates  are 
made  of  a  metal  which  is  easily  oxidised,  tho  action  of  the  air 
will  often  bo  sufficient  to  manifest  faint  signs  of  electricity. 
Too  much  reliance  must  not,  therefore,  be  placed  on  a  single 
experiment.  For  all  ordinary  purposes,  however,  an  ordinajy 
gold-leaf  electroscope  will  be  sufficiently  delicate. 

We  shall  conclude  our  lessons  on  Fractional  Electricity  with 
a  single  paper  on  Atmospheric  Electricity,  and  then  pass  on  to 
the  consideration  of  Voltaic  Electricity. 
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LESSONS    IN    FRENCH.— LXY. 
§  63.— TABLE 

OF   THE 

REGULAR  TERMINATIONS  OF  THE  FOUR  CONJUGATIONS. 


Con- 
juga- 
tion. 

Infinitive. 

Present 
Par- 
ticiple. 

Past 
Participle. 

Person. 

Indicative. 

Imperfect. 

Past 
Definite. 

Future. 

[londitional 

Imperative. 

Subjunc- 
tive. 

Imperfect. 

er. 

ant. 

Sing. 

.      1 

e, 

ais, 

ai, 

er  ai, 

er  ais, 

e, 

as  se, 

,     £,  masc. 

.g      2 

H68' 

i  ais, 

,  as, 

,  er  as, 

,  er  ais, 

•  e. 

•  es, 

,  as  ses, 

1st 

H 
• 

H 

g     e"e,  /em. 

t/5        3 

gait, 

ga, 

gera, 

g  er  ait, 

ge, 

ge, 

gat, 

Elt. 

W 

H 

g        Plur. 

1 

Sons, 

3  ions, 

^  ames, 

«  er  ons, 

^  er  ions, 

K  ons, 

a  ions, 

^  as  sions, 

0 

u 

0    e"s,  masc. 

.S      2 

°ez, 

uiez, 

0  ates, 

0  er  ez, 

0  er  iez, 

Bez, 

°iez, 

0  as  siez, 

e'es,  /em. 

^      3 

ent. 

aient. 

erent. 

er  ont. 

er  aient. 

eut. 

ent. 

as  sent. 

ir. 

issant. 

Sing. 

.      1 

is, 

issais, 

is, 

ir  ai, 

ir  ais, 

isse, 

is  se, 

i,  masc. 

s      2 

is, 

issais, 

is, 

ir  as, 

ir  ais, 

is, 

isses, 

is  ses, 

2nd 

jq 

M 

,•     ie,  /em. 

W      3 

*"• 

^  issait, 

•  it, 

iira, 

£  ir  ait, 

^  isse, 

JJ.  isse, 

£it, 

IE. 

E 

S 

g       Plur. 

j_.      1 

g  issons, 

g  issions, 

g  lines, 

g  ir  ons, 

g  ir  ions, 

g  issons, 

g  issious, 

g  is  sions, 

is,  masc. 

.2      2 

issez, 

issiez, 

ites, 

ir  ez, 

ir  iez, 

issez, 

issiez, 

is  siez, 

ies,  /em. 

111      3 

isseut. 

issaient. 

irent. 

ir  ont. 

ir  aient. 

issent. 

isseut. 

is  sent. 

evoir. 

evant. 

Sing. 

.      1 

ois, 

evais, 

us, 

evr  ai, 

evr  ais, 

oive, 

us  se, 

u,  masc. 

1     2 

ois, 

evais, 

us, 

evr  as, 

evr  ais, 

ois, 

oives, 

us  ses, 

3rd 

£ 

6 

o.  ue,  /em. 

W      3 

o-oit, 

i  evait, 

t>ut, 

i  evr  a, 

o  evr  ait, 

o.oive, 

t>.oive, 

i-ut, 

OIR. 

%      !3 

|        Plur. 

J^            •*• 

«  evons, 

~  evions, 

g  umes, 

g  evr  ons, 

§  evr  ions, 

§  evons, 

§  evions, 

§  us  sions, 

us,  masc. 

3      2 

evez, 

eviez, 

utes, 

evr  ez, 

evr  iez, 

evez, 

eviez, 

us  siez, 

ues,  /em. 

AH      3 

oivent. 

evaient. 

urent. 

evr  ont. 

evr  aient. 

oivent. 

oivent. 

us  sent. 

re. 

ant. 

Sing. 

1 

s, 

ais, 

is, 

r  ai, 

r  ais, 

e, 

is  se, 

u,  masc. 

s      2 

8, 

ais, 

is, 

,  r  as> 

,  r  ais, 

•  s> 

•  es« 

i  is  ses, 

4th 

p 

0 

is 

g    ue,  /em. 

aj      3 

g  — 

gait, 

g"' 

gr  a» 

g  r  ait, 

ge, 

§e> 

gi  t, 

BE. 

B 

9 

w        Plur. 

v.      1 

w  ons, 

w  ions, 

w  lines, 

w  r  ons, 

w  r  ions, 

w  ons, 

w  ions, 

w  is  sions, 

us,  masc. 

J      2 

ez, 

''iez, 

ites, 

r  ez, 

r  iez, 

ez, 

iez, 

is  siez, 

ues,  fern. 

*      3 

ent, 

aient. 

irent. 

r  ont. 

r  aient. 

ent. 

eut. 

is  sent. 

§  64.— ALPHABETICAL    TABLE 

OF   THE   IRREGULAR,   DEFECTIVE,   PECULIAR,   AND   IMPERSONAL  VERBS. 
SEE  §  45,  RULE  (3.)     §  44,  BULK  (7.)  and  §  50. 

The  figures  placed  after  the  infinitive  of  the  verbs  indicate  the  conjugations  to  which  they  belong. — The  tenses  not  given  in 

this  Table  are  not  used. 


Infinitive. 

Participles. 

Indicative. 

Imperfect. 

Past  Definite. 

Future. 

Conditional. 

Imperative. 

Subjunctive. 

Imperfect. 

ABATTRE,     4. 

abattaut 

j  'abate 

j'abattais 

i'abattis 

i'abattrai 

j'abattrais 

j'abatte 

j'abattisse 

to  pull  down 

abattu,  /.  e. 

see  BATTBE 

abats 

ABSOUDRE,  4. 

absolvant 

j'absous 

j'absolvais 

j'absoudrai 

j'absoudrais 

j  'absolve 

(o  absolve 

absous 

tu  absous 

tu  absolvais 

tu  absoudras 

tu  absoudrais 

absous 

tu  absolves 

anx.  avoir 

absoute,  /. 

il  absout 

il  absolvait 

il  absoudra 

il  absoudrait 

qu'il  absolve 

il  absolve 

defective. 

n.  absolvons 

n.  absolvions 

u.  absoudrons 

n.  absoudrions 

absolvons 

n.  absolvions 

v.  absolvez 

v.  absolviez 

v.  absoudrez 

v.  absoudriez 

absolvez 

v.  absolviez 

ils  absolvent 

ils  absolvaient 

ils  absoudront 

i.  absoudraient 

q.i.  absolvent 

ils  absolvent 

ABSTENIR,(S') 

s'abstenant 

je  m'abstieus 

je  m'abstenais 

ie  m'abstius 

je      m'abstien- 

je     m'abstien- 

je  m'abstienne 

je  m'abstinsse 

2.  to  abstain 

abstenu,  /.  e. 

ref.  see  TENIR 

[drai 

[drais 

abstiens-toi 

ABSTBAIRE,  4. 

abstrayant 

j'abstrais 

j'abstrayais 

j'abstrairai 

j'abstrairais 

j'abstraio 

to  abstract 

abstrait,  /.  e.  see  TRAIRE 

abstrais 

ACCOURIR,    2. 

accourant        j'accours 

j'accourais 

j'accourus 

j'accourrai 

j'accourrais 

j'accoure 

j'accournsse 

to  run  to 

accouru,  /.  e.  see  COURIR 

accours 

AcCROfTRE,  4. 

accroissant      j'accrois 

j'accrois  sais 

j'accrua 

j'accroitrai 

j'accroitrais 

j'accroisse 

j'accrusse 

to  increase 

accru,  /.  e. 

see  CROtiRE 

also  reflec. 

accrois 

ACCUEILLIR,2. 

accueillant 

j'accueille 

j'accueillais 

j'accueillis 

j'accueillerai 

j'accueillerais 

j'accueille 

j'accueillisse 

to  welcome 

accueilli,  /.  e. 

see  CUEILLIR 

accueille 

ACHETER,       1. 

acbetant 

j'achete 

j'achetais 

j'achetai 

j'acheterai 

j'acheterais 

j'achete 

j'achetasse 

to  buy 

achete',  /.  e. 

tu  achetes 

like  CHANTER 

tu  acheteras 

tu  acheterais 

achete 

tu  achetes 

like 

aux.  avoir 

il  achete 

il  achetera 

il  acheterait 

qu'il  achete 

il  achete 

CHANTER 

§50,  (5.) 

n.  achetons 

n.  acheterons 

n.  acheterions 

achetons 

n.  achetions 

peculiar. 

v.  achetez 

v.   acheterez 

v.  acheteriez 

achetez 

v.  achetiez 

ils  achetent 

ils  acheteront 

i.  acheteraient 

q.i.  achetent 

ils  achetent 

ACHEVER,    1. 

achevant 

j'acheve 

j'achevais 

j'achevai 

j'acheverai 

j'acheverais 

j'acheve 

j'achevasse 

to  complete 

aeheve1,  /.  e. 

tu  acheves 

lifce  CHANTER 

tu  acheveras 

tu  acheverais 

aeheve 

tu  acheves 

like 

aux.  avoir 

il  aeheve 

il  achevera 

il  acheverait 

qu'il  aeheve 

il  aeheve 

CHANTER 

§  50,  (6.) 

n.  achevons 

n.  acheverons 

n.   acheverions 

achevons 

n.  achevions 

peculiar. 

v.  achevez 

v.  acheverez 

v.  acheveriez 

achevez 

v.  acheviez 

ils  achevent 

ils  acheveront 

i.  acheveraieut 

q.i.  achevent 

ils  achevent 

ft 
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lllllllltlTi- 

r.win-ii.  ie*. 

Indicative 

till   «-M.-.  1 

l\tii  l>.-iii.it.- 

PllttlVM 

,  ,,,,,|,t,,,u  U 

lmp«ratire. 

Hnbjun«tiv«.       Tinn^f.ni 

f  ••  •  •..«» 

AcQtiaitiK,  8. 

aoqofont 

I'acquiers 

j'acqurfnuji 

j'aoquis 

j'aoquerrai 

j'aoquomdi 

i'aoquier* 

|'anr)n<«i» 

to  ooguir* 

acquit,  /.  0. 

tu  acquien 

tu  aoqu««aia 

iiili 

tu  uxjiMrnui 

to  aoqucrraia 

lantei 

lu  aoqaieTM 

bu  acqniam 

aux.  uvoir 

11  accjuiert 

U  aoqu«*nut 

il  acquit 

U  aoquorrm 

U  aequernut 

qu'ilaeqoUre 

il  aoquiet* 

..  ...  v,,t 

irregular. 

n.    iir.|ii.  r.jnn 

a.   ii.-.ni.-n,.!)* 

a.  acqulmefj 

n.  aoquerrona 

:,     :..  .JU.-IT...HB 

.l.-.J'l.  T.,1.1) 

n.  acqulrUm* 

n.  •oqntMleai 

».  acqui*rez 

v.  aoqu^riex 

v.  aoqultM 

v.  aoquerrez 

v.  aoquarriw 

iti-.|ii.  r.-/. 

v.  aeqiuM«c 

V.    u<  .Ji.U.l.-Z 

ll.l.l.-.JUI.-IVUt 

.is  :i.  .|llrr:ll.'Ill 

i!«  a.-.|iiir,-nt 

Ik  acquerront 

i.   ar.,u.-rr.;i.-iit 

qu'ila  aoqnii- 

i.i  ft)  •!'••'  r.-M 

ill  »cquu«eut 

AMOIKDU,4. 

adjolgruant 

j'adjoiui 

I'adjoljfDaJB 

j'adjoi»nU 

j'adjoindnd 

j  adjoindraia 

[rent 

j'a4joi«ii. 

ia^oigate. 

toot  Ofiatt,etc 

adjoint,/,  e. 

MO  JOIVDRK 

a4Join> 

Aimtmcr,    I. 

I'lllli-tlUIlt 

j'adiueU 

j-admett»U 

j'admi* 

j'admettrai 

j'admettraia 

i'admetU. 

j'admiMe 

to  aOmi't 

udaii*.  /.  «. 

MO   MkTTRK 

MMiH 

ALLtit,  I.Joy.. 

ullant 

|e  vail 

j'allaia 

j'allai 

J'lral 

1'irai. 

ftO» 

j-allMM 

MIX.  etM 

•at,  j.  9. 

III    \.H 

III    .llhllS 

tu  allai 

tu  iru 

tuiraU 

vm 

tuaillM 

tu  alUMW 

irregular. 

ilva 

U  allait 

ilalla 

(lira 

iliralt 

qn'Uaille 

ilaill* 

ilalllt 

n.  allons 

n.  alliou* 

n.  allAmooj 

n.  iron* 

n.  irions 

•OOM 

n.  alliona 

n.  »\\»M\(mt 

v.  allec 

r.  alliez 

v.  alUtefl 

v.  ire* 

v.  iriez 

alle* 

r.  allies 

v.  aJU««« 

il»  vont 

ill  allaient 

ils  iill.-n.-iit 

il«iront 

ils  indent 

qn'U»  aiDeat 

ilaaillent 

il*  illiatnnt 

AXKNER,     1. 

niii'ii  mi 

r  un.  -M.- 

i'ameuaia 

j'auienai 

j'ameninui 

j'anienerali 

'.HIP   IK- 

j'amojoaMO 

I,.  !,rii.., 

inieiii'1,  /.  e. 

ISO,  (6.) 

MO  ACHBVXR 

ain.-ij.- 

AnoNCKL«n, 

imoncelant 

i'amonoelle 

j'aiuoncelaii 

j'amoncelai 

j'llIIlOllr.-ll.-lMi 

j'amoncelluraii 

i'amonoelle 

j'amonoekMC 

1.  to  hoap 

unonceU,  /.e. 

\  50,  (4.) 

•CO  APPELER 

amonoella 

ArrARAtnut, 

ipparaissant 

I'apparais 

j'apparaiMaU 

j'upparus 

j'apparaitrai 

j'apparuitrais 

j'upparaiaae 

j'apparnaM 

4.  to  appoar 

apporu,  /.  e. 

MO  PARAiTRE 

apparais 

Al'l'AKTKKIK, 

appartenant 

j'appartiens 

j'apparteuaU 

j'uppartin* 

j'appartiendrai 

j'appartien- 

J    .lU'.irl..  M;.- 

j'uppartinMe 

2.  to  WOHJ 

appartenu.^e. 

8W  TENIR 

[draii 

appartieni 

APPELKB,     1. 

appelaut 

['appelle 

j'appelaia 

j'appelai 

j'appellerai 

j'appollerais 

j'appelle 

j'appelaMe 

to  caU 

appelt5,  /.  e. 

bu  appollos 

Kfcl 

like 

tu  appelleras 

tu  appelleruis 

appelle 

tu  appellea 

MM 

BUT.  avoir 

il  appelle 

CHANTER 

•ante 

il  appellera 

il  appellerait 

qu'il  appelle 

il  appelle 

cRAram 

§50,  (4,) 

n.  appeloni 

n.  appellerons 

n.  appellerions  appclous 

n.  appelionc 

peculiar. 

r.  appelez 

v.  appcllerez 

v.  appelleriez    appelez 

v.  appeliez 

ils  appellant 

ils  appelleront 

i.  appelleraientq.j.  appellent 

ils  appellent 

ArPRKNDRE, 

apprenant 

j'apprenda 

j  'appro  nais 

j'appris 

j'apprendrai 

j'apprcndrais 

i'apprenne 

j'appri»e 

4.  to  It-arn 

appris,  /.  a. 

-,,•  ri:i:xi'KK 

apprends 

APPUTER,     1. 

appuyant 

i'appuie 

j'appnyais 

j'appuyai 

j'appuierai 

j'appuierais 

j  'appuie 

j'appuyawe 

to  cupport 

appuye",/.  e. 

tu  appuics 

tu  appuyais 

like 

tu  appuieras 

tu  uppuierais 

appuie 

tu  appuies 

like 

aux.  avoir 

il  appuie 

il  appuyait 

CHANTER 

il  appuiera 

il  appuierait 

qu'il  appuie 

il  appuie 

CHABTEB 

§  50,  (2.) 

a.  appuyons 

n.  appuyions 

u.  appuierons 

n.  appuierions 

appuyona 

n.  appuyions 

peculiar. 

v.  appuyez 

v.  appnyiez 

v.  appnierez 

v.  appuieriez 

appuyez 

v.  appuyiez 

ils  appuient 

ils  appuyaieut 

ils  appuieront 

i.  appuieraieut 

q.i.  appuient 

ils  appuient 

ASSAILLIR,  i 

assaillant 

i'assaille 

i'assaillais 

j'assaillis 

j'assaillirai 

j'assaillirais 

j  'assaille 

j'anailline 

to  ouault 

assailli,  /.  e. 

bu  assailles 

bu  ossaillais 

tu  assaillis 

tu  assailliras 

tu  assaillirais 

assaille 

tu  assailles 

tu  assaillisses 

il  ossaille, 

il  assaillait 

il  assaillit 

il  assaillira 

il  assaillirait 

qn'il  assaille 

il  assaille 

il  assaillit 

u.  assail!  oils 

n.  assaillions 

u.  assaillinics 

11.  assaillirons 

u.  assaillirious 

assail  Ions 

u.  assaillioua 

u  a>.SAiliibsi..ns 

v.  assaillez 

v.  assailliez 

v.  nssaillites 

v.  assoillirez 

v.  assailliriez 

assaillez 

v.  assailliez 

r.  aKaailHwiei 

ila  assailleut 

ils  assaillaieut 

ils  assaillireut 

ils  assailliront 

i.  assailli  raieut  q.i.  assaillent 

ils  assaillent 

i.  aaaailliMeut 

ASSEOIR,   (s1) 

s'asseyant 

i.  m'nssieds 

ie  m'asseyais 

jo  m'assis 

je  in  assie'rai 

je  m'assi^rais 

je  m'asseie 

je  m'asaia*e 

3.  to  «it  down 

oasis,  /.  e. 

bu  t'ossieds 

bu  t'asseyais 

tu  t'assis 

tu  t'assii-nis 

tu  t'assiorais 

assieds-toi 

tu  t'a.-.>cius 

tu  t'aMisses 

aux.  etre 

il  s'assied 

il  s'asseyait 

il  s'aesit 

il  s'assiera 

il  s'assierait 

qu'il  s'asseie 

il  s'asseie 

il  s'awit 

irregular. 

u.n.asseyons 

n.  n.  asseyions 

11.  n.  assiuies 

n.  n.  assie'rons 

n.  n.  assi^rions 

asseyons-n. 

n.  n.  asseyions 

n.  n.  assiMiona 

v.  v.  osseyez 

v.  v.  asseyiez 

v.  v.  assites 

v.  v.  assiiSrez 

v.  v.  assieriez 

asseyez-v. 

v.  v.  aaseyiez 

v.  v.  nsaiariei 

ils  s'asseieut 

ils  s'asscyaieut 

ils  s'assirent 

ils  s'assidront 

i.  s'assidraient 

q.i.  s'asseient 

ils  s'asseient 

ils  a'aasisaeat 

ASTHEIHDRE, 

ustreignant 

j'ostreins 

j'astreiguais 

i'astreignis 

j'astreindrai 

j'astreindrais 

j'astreigne 

i'astreignisae 

4.  to  compel 

istreiut,  /.  e. 

Si'6  CEINDRK 

astreins 

ATTEINDRE,  4. 

atteignant 

i  'attains 

i'atteignais 

j'atteignis 

j'atteindrai 

j'atteindrais 

I'atteigne 

i'atteignisae 

to  attain 

attaint,  /.  e. 

see  c  BIN  DEE 

atteins 

ATTELER,  1.  to 

attelant 

'attelle 

'attelais 

j'attelai 

i'attellerai 

j'attellerais 

j'atteUe 

i'attelasse 

putto,  harness 

attete,  /.  e. 

§  50,  (4.) 

see  APPELER 

attelle 

ATTRAIRE,    4. 

attrayant 

'attrais 

i'attrayais 

i'attrairai 

j'attrairais 

j'attraie 

to  attract 

attrait,  /.  e. 

nee  TRAIRE 

attrais 

ATEKIR,  2.  to 

avenant 

il  avient 

1  avenait 

il  avint 

il  aviendra 

il  aviendrait 

il  avienne 

il  avlnt 

IttfftU 

avenu 

it  happens 

it  was  happen  - 

it  happened 

it  toiU  happen 

tt  would  Jiappen 

it  may  happen 

it  might  happen 

AVOIR,  to  have 

»ee§48 

[ing 

AvoiB(y)  there 

y  ayant 

lya 

1  y  avait 

il  y  cut 

il  y  aura 

il  y  auroit 

ily  ait 

ilyeftt 

.   .  .  to  be 

eu  (imp.) 

here  it,  are 

here  was,  were 

.here  was,  were 

'here  will  be 

(here  would  bo 

hero  may  be 

i.ere  might  bt 

BATTRE,  4.   to 

>attant 

e  bats 

e  battais 

e  battis 

ie  battrai 

je  battrais 

e  batte 

jebattiase 

boat 

)attu,  /.  e. 

.11  bats 

;u  battais 

tu  battis 

tu  battras 

tu  battrais 

bats 

,u  battes 

tubattisses 

aux.  avoir 

U  bat 

1  battait 

il  battit 

il  battra 

il  battrait 

qu'il  batte 

1  batte 

il  battit 

n.  buttons 

n.  battions 

u.  battimes 

u.  battrons 

n.  battrions 

battons 

n.  battions 

u.  battissions 

v.  battez 

v.  battiez 

v.  battites 

v.    battrez 

v.  battriez 

battez 

v.  battiez 

v.  battissiez 

Is  battent 

Is  battaient 

Is  battirent 

ils  battrout 

ils  battraient 

qu'ils  battent 

Is  battent 

ils  battissent 

BOIRE,    4.    to 

nivant 

e  bois 

e  I'll  vais 

e  bus 

e  boirai 

je  boirais 

e  boive 

|e  busse 

drink 

bu,  /.  e. 

u  bois 

u  buvais 

tu  bus 

;u  boiras             tu  boirnis 

bois 

;u  boivea 

bu  busses 

nvtx.  avoir 

Iboit 

1  buvait 

Ibut 

il  boira 

il  boirait 

qu'il  boive 

il  boive 

il  but 

irregular. 

n.  buvons 

n.  buvions 

u.  bumes 

u.  boirona 

u.  boirions        jbuvous 

u.  buvions 

n.  bussions 

v.  buvez 

v.  buviez 

v.  butes 

v.  boirez            v.  boiriez 

buvez 

v.  buviez 

v.  busaies 

Is  boivent 

Is  buvaient 

Is  burent 

Is  boiront         ils  boiraient 

q.i.  boivent 

Is  boivent 

.Is  busseut 

BOCILLIR,    2. 

bouillant 

e  bous 

e  bouillais 

e  bouillis 

e  bouillirai       jo  bouillirais 

e  bouillo 

je  bouillisse 

to  boil 

bouilli,  /.  e. 

;u  bous 

u  bouillais 

tu  bouillis 

:u  bouilliras      tu  bouillirais 

bous 

:u  bouilles 

tu  bouillisses 

Ibout 

1  bouillait 

1  bouillit 

il  bouillira         U  bouillirait 

qn'il  bonille 

il  bouillo 

I  bouillit 

n.  bouillons 

D.  bouillions 

n.  bouillimes 

n.  bnuillirons    n.  bouillirioiis 

bouillons 

n.  bouillions 

n.  bouilliasioas 

v.  bouillez 

v.  bouilliez 

v.  bouillites 

v.  bonillirez       v.  bouilliricz 

bouillez 

v.  bouilliez 

v.  bouillissiei 

Is  bouillent 

Is  bouillaient 

Is  bouillireut 

ils  bouilliront   i.   bouilliraient 

q.i.  bouillent 

Is  bouillent 

ils  bouillissent 

BOURREI.ER, 

jonrrelant 

e  bourri-le 

e  bourrelais 

e  bourrelai 

e  bx>urrelerai   je  bourrolerais 

e  bourrele 

e  bourrelasse 

1.  to  torment 

bourrele',/.  e. 

§  50,  (5) 

bourrele 

liUAIRE,   4.    tO 

1  brait 

I  braira              il  brairait 

troy,  defect.) 

Is  braient 

ils  brairont        ils  brairaient 

LESSONS  IN  SPANISH.— II. 

THE    ARTICLE. 

THE  definite  article,  which  in  English  is  always  the,  is  rendered 
In  Spanish  by  different  words,  according  to  the  gender  and 
number  of  the  nouns  before  which  it  is  used. 

Before  a  noun  masculine  of  the  singular  number,  el  is  used ; 
as, 

El  hombre,  the  man.  El  hijo,  the  son. 

El  rey,  the  king.  El  plato,  the  plate. 

Before  a  noun  feminine  of  the  singular  number,  la  is  used ; 


as, 


La  muger,  tlie  woman. 
La  reina,  the  queen. 


La  Mja,  (Tie  daughter. 
La  cuchara,  the  spoon. 


Lo  rojo,  the  red,  or  that  which  is 
red. 


Before  a  noun  masculine  of  the  plural  number,  los  is  used  ; 
as, 

Los  reyes,  the  kings.  \          Los  platos,  the  plates. 

Before  a  noun  feminine  of  the  plural  number,  las  is  used  ; 
as, 

Las  reinas,  the  queens.  Las  cucharas,  the  spoons. 

Before  an  adjective  used  as  a  noun  of  the  singular  number,  Zo 
is  employed  when  it  has  the  meaning  of  that  which  is  ;  as, 
Lo  bueno,  (Tie  good,  or  that  which  \  Lo  justo,  that  which  is  just. 

is  good.  [is  past. 

Lo  pasudo,  the  past,  or  that  which 

I/o  has  no  plural.     It  is  called  the  neuter  article. 

The  Spanish  indefinite  article,  corresponding  to  a  or  on  in 
English,  is  uno  (always  contracted  into  uri),  before  a  noun 
masculine  ;  as, 

Un  medico,  a  physician.  |  Un  sombrero,  a  hat. 

Before  a  noun  feminine,  una  is  used  ;  as, 
Una  hermaua,  a  sister.  Una  silla,  a  chair. 

When  the  plural  form  of  uno  and  una  is  used,  these  words 
are  indefinite  pronouns  ;  as,  unos  hombres,  some  men,  or  unas 
mngeres,  some  women. 

The  masculine  articles  el  and  un  are   always  used   before 
feminine  singular  nouns  when  they  begin  with  a  or  ha,  accented 
on  the  first  syllable*  (whether  the  accent  is  marked  or  not)  ;  as, 
El  ama,  the  mistress.  I  El  hambre,  the  hunger. 

Un  area,  a  chest.  |  El  agua,  the  water. 

In  the  plural,  such  nouns  take  the  regular  feminine  article  ; 
as, 

Las  areas,  the  chests.  |  Los  aguas,  the  waters. 

If  an  adjective  intervene  between  the  article  and  feminine 
noun  (even  though  the  adjective  begin  with  a  or  ha  accented), 
the  feminine  article  is  always  used  ;  as, 

La  ancha  area,  the  broad  chest.      |    Una  buena  ama,  a  good  mistress. 

When  the  preposition  a  (to)  or  de  (of)  comes  immediately 
before  the  masculine  article  el,  a  contraction  takes  place,  and 
both  words  are  united.  Thus,  instead  of  a  el  and  de  el  (to  the 
and  of  the),  al  and  del  are  used  ;  as, 


Al  padre,  to  the  father. 
Al  ama,  to  the  mistress. 


Del  muchacho,  of  the  boy. 
Del  hambre,  of  the  hunger. 


Before  the  other  articles,  la,  los,  las,  lo,  un,  and  una,  the 
prepositions  d  and  de,  as  well  as  the  articles,  remain  unchanged; 
as, 


A'  la  muger,  to  the  woman. 
A'  las  hermanas,  to  the  sisters. 
A'  un  dia,  (o  a  day. 


De  los  hombres,  of  the  men. 
De  lo  future,  of  the  future. 
De  una  noche,  of  a  night. 


De  el  is  sometimes  used  before  the  surnames  of  persons  ;  as, 
De  el  Cesar,  of  the  Caesar. 

VOCABULARY. 


Alma,  soul. 

Ama,   mistress,    house- 
keeper. 

Americano,  American. 
Criada,  female  servant. 
Criado,  male  servant. 
Future,  future. 


Francesa,          French- 

worn  an. 
Hambre,    hunger,  fa- 

mine. 

Hermana,  sister. 
Hermano,  brother. 
Hija,  daughter. 


Hijo,  sow. 
Hombre,  man. 
Juez,  judge. 
Marido,  husband. 
Mddico,  physician. 
Muger,  woman,  wife. 
Pasado,  post. 


The  plural  of  such  words  in  the  above  vocabulary  as  end  with 
a  vowel,  is  formed  by  adding  s  to  the  singular ;  as,  hombre, 
man ;  hombres,  men. 


*  Before  feminine  nouns  singular  beginning  with  a  or  ha,  not 
accented  on  the  first  syllable,  this  rule  does  not  apply  ;  and,  of  course, 
la  or  una  is  used. 


EXERCISE  1. — SPANISH-ENGLISH. 

1.  El  juez.  2.  El  medico.  3.  La  criada.  4.  La  hermana  del 
Americano.  5.  Un  criado  del  juez.  6.  Una  hija  del  medico.  7.  Lo 
utoro.  8.  Al  alma  dal  ama.  9.  El  bambre  del  criado.  10.  El  la  jo 
del  hermano  del  medico.  11.  El  criado  de  la  muger.  12.  Al  hormano 
del  juez.  13.  A  una  liija  del  Americano.  14.  Lo  pasado.  15.  Los 
loinbres.  16.  Las  hermanas  de  la  Francesa.  17.  A  las  hijas  de  la 
muger.  18.  Los  hermanos  de  las  criadas. 

EXERCISE  2. — ENGLISH-SPANISH. 

1.  The  man.  2.  The  woman.  3.  The  soul.  4.  The  daughters. 
5.  The  brother  of  the  physician.  6.  The  husband  of  the  woman.  7. 
The  sister  of  the  judge.  8.  The  sons  of  the  American.  9.  To  the 
brothers  of  the  physician.  10.  To  the  souls  of  the  female  servants. 
11.  The  daughters  of  the  Frenchwoman.  12.  The  male  servants  of  the 
sons  of  the  physician.  13.  The  husbands  of  the  daughters  of  the 
judge.  14.  The  brothers  of  the  female  servants. 

THE   NOUN. 

Nouns  are  divided  into  proper  and  common,  as  in  English ; 
and  to  them  belong  gender,  number,  person,  and  case. 

GENDER. 

In  Spanish  grammar,  every  noun  is  considered  as  either  mas- 
culine or  feminine,  whether  it  really  has  any  gender  or  not. 

The  following  are  the  rules  for  distinguishing  the  gender  : — 

Nouns  which  are  the  names  of  males,  as  well  as  those  which 
denote  the  ranks,  offices,  professions,  or  employments  of  males, 
are  masculine  ;  as,  hombre,  man ;  perro,  dog ;  rey,  king ;  pintor, 
painter;  zapatero,  shoemaker. 

Nouns  which  are  the  names  of  females,  as  well  as  those  which 
denote  the  ranks,  offices,  professions,  or  employments  of  females, 
are  feminine;  as,  muger,  woman;  vaca,  cow;  reina,  queen; 
costurera,  seamstress  ;  zapatera,  shoemaker's  wife. 

And  of  those  which  are  not  comprehended  in  the  above 
rules : — 

Nouns  which  end  in  a,  d,  ion,  is,  and  ez,  are  feminine ;  as, 
marca,  mark ;  locura,  folly ;  soledad,  solitude ;  religion,  religion ; 
hipotesis,  hypothesis ;  timidez,  timidity. 

Nouns  which  do  not  end  in  a,  d,  ion,  is,  and  ez,  are  masculine ; 
as,  zapato,  shoe ;  honor,  honour ;  te,  tea ;  jabon,  soap. 

Nouns  used  only  in  the  plural  are  of  the  gender  to  which  they 
would  belong,  from  their  termination,  if  they  had  a  singular 
form.  Thus,  calzones,  breeches,  is  masculine,  and  grevas, 
greaves,  is  feminine,  because  calzon  and  greva  would  be  of  these 
respective  genders,  from  their  termination.  Lldres,  fasces,  and 
fauces,  are  exceptions  to  this  rule,  they  being  feminine. 

Remark. — There  are  some  few  masculine  nouns  having  femi- 
nine endings ;  and  some  few  feminine  nouns  which  end  otherwise 
than  in  a,  d,  ion,  is,  and  ez. 

The  gender  of  the  noun  can  always  be  distinguished  by  the 
article  used  before   it,  except  in  the  case  of  feminine  nouns 
singular,  beginning  with  a  or  ha,  accented  on  the  first  syllable. 
These,  however,  are  very  few  in  number. 
NUMBER. 

The  plural  number  is  formed  from  the  singular  by  adding  es 
to  all  nouns  ending  with  a  consonant,  with  the  letter  y,  or  with 
any  accented  vowel ;  as, 


Muger,  woman. 
Eey,  king. 
Aleli,  gilly/louier. 


Mugeres,  women. 
Reyes,  fcings. 
Alelies,  gilly/towers. 


Nouns  ending  with  a  vowel  not  accented,  form  their  plural  by 
adding  s  to  the  singular ;  as, 

Villa,  town.  I          Villas,  towns. 

Amigo,  friend.  Ainigos,  friends. 

There  are  a  few  exceptions  to  the  above  general  rules  for  the 
formation  of  the  plural  nouns  ;  they  are  as  follow  : — 

If  the  noun  end  with  z,  this  letter  is  changed  into  ces  to  form 
the  plural ;  as, 

Juez,  judge.  |          Jueces,  judges. 

If  the  noun  end  with  e  accented,  the  plural  is  formed  by 
adding  s ;  as, 

Puntapie',  7;icfc.  |  Puntapie"s,  HcJcs. 

If  the  noun  end  with  s  immediately  preceded  by  a  vowel  not 
accented,  no  change  take  place  to  form  the  plural ;  as, 
Hipotesis,  hypothesis.  |  Hipotesis,  hypotheses. 

The  following  nouns  are  irregular  in  the  formation  of  the 
plural: — Sofa,  sofa;  papa,  pope,  father;  mama,  mamma;  due, 
duke :  their  plurals  being  sofas,  papdf,  mamas,  duces. 
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In  Spanish,  nonns  have  bnt  two  oatee,  the  nominative  and 
objective  -  tho  former  being  tho  agent  or  subject  of  the  verb  ; 

..•  object  of  an  action  expreaMd  by  the  verb, 
i pressed  by  a  preposition. 

Tii. TO  iii  no  pouetnw  case  in  SpanUh  ;  property  or  possession 
U  expressed  by  means  of  the  proposition  de ;  as, 
El  hijo  de  Joan,  the  ton  of  John  ;  i.e.,  John'*  ton. 
La  CUM  de  la  muger,  th*  AOUM  of  the  woman ;  i.e.,  (to  woman'i  houtt. 
)•:  I  hbro  o«  de  Maria,  tin  book  it  of  Uary ;  i.e.,  tht  book  u  Jtfary'i. 

•umn  cannot  servo  as  an  adjective  for  another  noun,  as  in 

h.     Thus,  saoh  phrases  M — tho  York  road,  a  pujior  hat, 

an  ivory  spoon,  are  in  Spanish  to  be  rendered  :   ol  camino  do 

York,  un  Hombrero  do  papel,  nna  cuchara  de  marfll ;  i.e.,  the 

rou  it  of  (to  or  from)  York,  a  hat  of  paper,  a  spoon  of  ivory. 

•  rk. — It  in  neoeasary  to  mention  that  of  the  few  verbs  for 
-ont  given  in  the  vocabulary,  those  ending  with  n  are  iu 
the  third  person  plural,  and  those  not  ending  with  n  are  in  tho 
third  person  singular. 

The  learner  will  bo  able  to  distinguish  the  gender  of  nouns, 
either  from  their  sex  or  from  their  termination.  Any  noun 
forming  an  exception  to  the  general  rules  of  gender,  will  have 
its  gender  specified  in  the  vocabulary,  and  should  be  remembered 
by  the  learner. 

VOCABULARY. 


Buey,  o*. 

El     pintor     di(5,     the 

Los   pintores   dieron, 

Caballo,  horsa. 

painter  gave. 

the  painters  gave. 

Corpiiitero,  carpenter. 

El  pintor  escribio,  the 

Los     pintores     cscri- 

Carta,  Utt«r. 

painter  wrote. 

bieron,  the  painter* 

Cosa,  hoiue. 

Hambre,  f.,  hunger. 

wrote. 

Cuchara,  spoon. 

Hoja,  leaf. 

Madre,  mother. 

Dinero,  money. 

Iinpresor,  printer. 

Navfo,  ship. 

El   piutor    tiene,    the 

Libra,  book. 

Oro,  gold. 

painter  has. 

Los  pintorea    tienen, 

Padre,  father. 

El     pintor     fiu5,     fho 

fh«  painters  have. 

Pintor,  painter. 

painter  vent. 

Los   pintores   fueron, 

Plata,  silver. 

fh«  painters  tccnf. 

Sed,  thirst. 

The  Spanish  for  ship  carpenter  is  carpintero  de  navio, 
carpenter  of  ship. 

It  cannot  bo  said  in  Spanish,  I  am  hungry,  I  am  thirsty,  I  am 
afraid,  but  I  have  hunger,  I  have  thirst,  I  have  fear. 

EXERCISE  3. — SPANISH-ENGLISH. 

1.  Los  Impresores  tienen  dinero.  2.  Las  mugeres  tienen  hambre. 
3.  Los  pintores  tienen  libros.  4.  Los  jueces  tienen  sod.  5.  Las 
mugeres  dieron  libros  al  padre  de  la  Francesa.  6.  Los  hoinbres  dierou 
dinero  a  la  madre  del  Americano.  7.  Los  carpiuteros  fueron  a  casa* 
del  pintor.  8.  Los  jueces  escribierou  cartas  4  la  madre  del  piutor. 
9.  Los  carpiuteros  de  navio  tienen  diucro. 

EXERCISE  4. — ENOLISH-SPANISH. 

1.  The  painters  have  money.  2.  The  women  have  husbands.  3. 
The  carpenters  gave  a  book  to  the  son  of  the  judge.  4.  The  daughters 
of  the  Frenchwoman  wrote  letters  to  the  sons  of  the  judge.  5.  The 
physician  wrote  letters  to  the  mother  of  the  painter.  6.  The  male 
servants  of  the  physician  wrote  letters  to  the  female  servants  of  the 
Frenchwoman.  7.  The  printers  went  to  (the)  house  of  the  judge.  8. 
The  horses  are  hungry.  9.  The  oxen  are  thirsty. 


ENGLISH    LITERATURE.— IX. 

THE  ELIZABETHAN  PERIOD:  PEOSE. 

MUCH  of  what  we  have  said  of  the  development  of  poetical 
literature  in  England  during  the  Elizabethan  age  applies  equally 
to  the  prose  of  the  same  period.  We  have,  in  common  with 
almost  every  writer  on  the  subject,  treated  the  Elizabethan 
age  as  including  not  only  the  reign  of  the  queen  herself,  but 
also  that  of  her  suocessor.  In  prose  literature,  as  in  poetry, 
the  great  brilliancy  of  the  period  belongs  to  the  later  more 
than  to  the  earlier  portion  of  it.  Most  of  the  great  writers 
who  adorned  it  were  either  still  unborn,  or  mere  children, 
when  Queen  Elizabeth  began  her  reign.  And  the  contrast  is 
striking  between  the  scantiness  in  amount,  and  meagreness 
in  quality,  of  tho  prose  literature  of  tho  first  years  of  her 
reign,  and  the  variety  and  power  of  the  close  of  the  period  of 
which  we  speak.  A  few  of  the  writers,  whom  we  have  thought 
it  better  to  treat  as  belonging  to  tho  preceding  age,  such  as 


•  Casa,  when  it  means  a  house,  aa  a  place  of  residence,  or  home,  does 
not  take  tho  article  before  It,  as  in  English. 


Asoham,  were  still  living  at  the  tune  at  the  queen's  accession. 
Thus  Asoham's  "Schoolmaster,"  which  we  have  already  men- 
tioned, though  probably  written  before,  WM  published  in  the 
reign  of  Elisabeth.  Bnt  the  prose  literature  of  thin  earlier  period 
has  been  generally  described  by  Halhun,  and  it*  merit*  and 
defeat*  are  sufficiently  pointed  out  in  a  single  sentence :— "  We 
should  search  in  Tain  for  any  elegance  or  eloquence  in  writing 
Yet  there  is  an  increasing  expertne**  and  fluency;  and  the 
language  insensibly  rejecting  obsolete  forms,  the  r"«^m*r  of 
oar  writers  is  less  uncouth,  and  their  sense  more  pointed  and 
perspicuous  than  before." 

But  in  the  later  years  of  Elizabeth,  not  only  wan  literature 
abundant,  but  literary  taste  was  the  fashion ;  and  tbi*  led  to  one 
curious  phenomenon  which  deforms  a  portion  of  the  literature 
of  the  period,  and  had  a  very  extensive  and  corrupting  in- 
fluenoe  upon  the  taste  of  the  court,  and  hence  of  the  nation. 
Tho  style  of  writing  known  an  Euphuitm  derived  its  name  from 
the  most  conspicuous  example  of  the  style  itself,  the  Etiphuet 
of  Lilly.  John  Lilly,  whom  we  shall  have  to  mention  again  as 
a  dramatist,  was  the  author  of  a  tedious  prose  romance  in 
two  parts,  containing  tho  adventures  of  a  young  Athenian,  first 
at  Naples,  described  in  the  first  part,  "  Enphnes,  the  Anatomy 
of  Wit,"  and  secondly  in  England,  described  in  the  second 
part,  "Enphues  and  his  England."  The  style  is  affected  and 
unnatural,  made  up  of  laboured  antithesis,  far-fetched  and 
inappropriate  illustrations,  artificially  inverted  sentence* — of 
everything  which  is  most  at  war  with  ease,  simplicity,  and 
grace  of  language.  The  book  would  scarcely  be  worth  notic- 
ing in  the  present  day  were  it  not  for  the  great  influence  it 
exercised  in  its  own  time.  It  at  once  became  a  favourite  at 
the  court  of  Elizabeth,  every  one  who  aspired  to  a  reputa- 
tion for  literary  taste  and  culture  imitated  ita  absurdities  in 
his  conversation,  and  the  taint  of  Euphuism  is  found  among  a 
very  large  part  of  tho  lesser  writers  of  the  period ;  while  aomo 
of  tho  greater,  perhaps  even  Shakespeare  himself,  tho  greatest 
of  them  all,  can  hardly  bo  said  to  have  always  escaped  it. 
Shakespeare,  in  "Love's  Labour's  Lost,"  through  the  lips 
of  Holof ernes,  caricatures  this  affectation  of  style ;  and  Scott, 
more  broadly  still,  in  the  character  of  Sir  Piercy  Shafton,  in 
the  "  Monastery." 

To  a  very  different  class  belong  the  writings  of  Sir  Philip 
Sidney.  Sidney  was  perhaps  the  purest  example  of  the  highest 
type  of  character  which  that  age  ever  produced;  a  type 
which  combined  the  high  courage,  generosity,  and  adventurous 
devotion  of  the  ages  of  chivalry,  with  the  learning,  culture,  and 
tolerance  of  a  later  day.  We  shall  not  speak  here  of  his  fame 
as  a  soldier,  of  his  universal  popularity,  or  of  the  general  grief 
at  his  aarly  death  on  the  field  of  Zntphen  in  1586.  We  have 
already  had  occasion  to  mention  him  as  a  poet,  and  as  the  friend 
and  patron  of  poets,  especially  as  the  generous  and  faithful 
friend  of  Spenser.  But  in  the  history  of  literature  Sir  Philip 
Sidney's  place  depends  mainly  on  his  prose  works,  which  are 
two  in  number — the  "Arcadia"  and  the  "Apology  for  Poesy." 
Both  were  first  published  after  the  death  of  the  author ;  of  the 
date  at  which  they  were  written  we  cannot  be  certain.  Tho 
"  Countess  of  Pembroke's  Arcadia,"  so  called  by  the  writer 
from  his  sister,  to  whom  it  is  addressed,  is  a  romance  with 
much  variety  of  incident,  some  conception  of  character,  and 
in  parts,  a  good  deal  of  power  of  depicting  the  gentler  emotions, 
being  in  all  these  respects  far  superior  to~  any  prose  work  of 
fiction  which  had  been  produced  in  England  previously,  or  was 
produced  for  a  long  time  afterwards.  The  "  Apology  for  Poeay," 
or  "  Defence  of  Poetry,"  is  a  short  essay  on  poetry  (using  poetry 
in  a  wide  sense  to  include  all  works  of  mere  imagination, 
whether  in  verse  or  in  prose),  its  uses  and  pleasures,  and  the 
reasons  why  poets  and  poetry  were  not  held  in  higher  esteem. 
As  a  work  of  criticism  this  work  is  not,  and  does  not  profess  to 
be,  profound  or  systematic ;  but  it  is  full  of  good  sense  and 
good  taste,  and  there  are  probably  few  of  Sidney's  judgments 
which  a  critic  of  the  nineteenth  century  would  be  inclined  to 
reverse.  But  the  great  merit  of  Sidney's  works  consisted  not 
so  much  in  what  he  had  to  say,  as  in  the  mode  in  which  he  said 
it.  His  style  combines  clearness  and  simplicity  with  dignity 
and  variety,  to  a  degree  quite  unknown  till  then ;  and  from  the 
great  popularity  which  his  works  obtained,  especially  the 
"  Arcadia,"  there  can  be  little  doubt  that  he  contributed  more 
than  any  previous  writer  had  done  to  the  formation  of  a  sound 
standard  of  taste  in  the  matter  of  style.  A  few  extracts  from 
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the  "  Apology  for  Poesy"  will  give  some  idea  of  Sidney's  style 
of  treatment  and  expression  : — 

"  I  speak  to  show  that  it  is  not  rhyming  and  versing  that  maketh  a 
poet,  no  more  than  a  long  gown  maketh  an  advocate,  who,  though  he 
pleaded  in  armour,  should  be  an  advocate  and  no  soldier.  But  it  is 
that  feigning  notable  images  of  virtues,  vices,  or  what  else,  with  that 
delightful  teaching  which  must  be  the  right  describing  note  to  know 
a  poet  by ;  although,  indeed,  the  senate  of  poets  have  chosen  verse  as 
their  fittest  raiment,  meaning,  as  in  matter  they  passed  all  in  all, 
so  in  manner  to  go  beyond  them  all ;  not  speaking  (table-talk  fashion, 
or  like  men  in  a  dream)  words  as  they  chanceably  fall  from  the  mouth, 
but  peising  each  syllable  of  each  word  in  just  proportion,  according  to 
the  dignity  of  the  subject." 

"  Certainly  even  our  Saviour  could  as  well  have  given  the  moral 
common-places  of  uncharitableness  and  humbleness,  as  the  divine 
narration  of  Dives  and  Lazarus ;  or  of  disobedience  and  mercy,  as 
that  heavenly  discourse  of  the  lost  child  and  the  gracious  father ;  but 
that  his  through-searching  wisdom  knew  the  estate  of  Dives  burning 
in  hell,  and  of  Lazarus  being  in  Abraham's  bosom,  would  more  con- 
stantly (as  it  were)  inhabit  both  the  memory  and  the  judgment.  Truly, 
for  myself,  meseems  I  see  before  my  eyes  the  lost  child's  disdainful 
prodigality  turned  to  envy  a  swine's  dinner;  which  by  the  learned 
divines  are  thought  not  historical  acts,  but  instructing  parables.  For 
conclusion,  I  say  the  philosopher  teacheth,  but  he  teacheth  obscurely, 
so  as  the  learned  only  can  understand  him,  that  is  to  say,  he  teacheth 
them  that  are  already  taught ;  but  the  poet  is  the  food  for  the  ten- 
derest  stomachs,  the  poet  is  indeed  the  right  popular  philosopher, 
whereof  JEsop's  fables  give  good  proof;  whose  pretty  allegories, 
stealing  under  the  formal  tales  of  beasts,  make  many  more  beastly 
than  beasts  begin  to  hear  the  sound  of  virtue  from  these  dumb 
speakers." 

In  a  later  part  of  the  treatise,  having  gone  through  the  various 
classes  of  poetry,  and  spoken  eloquently  on  the  value  of  each, 
he  comes  to  the  subject  of  lyric  poetry : — 

"  Is  it  the  lyric  that  most  displeaseth,  who,  with  his  tuned  lyre  and 
well-accorded  voice,  giveth  praise,  the  reward  of  virtue,  to  virtuous 
acts,  who  gives  moral  precepts  and  natural  problems,  who  sometimes 
raiseth  up  his  voice  to  the  height  of  the  heavens  in  singing  the  lauds 
of  the  immortal  God  ?  Certainly  I  must  confess  my  own  barbarous- 
ness.  I  never  heard  the  old  song  of  Percy  and  Douglas  that  I  found 
not  my  heart  moved  more  than  with  a  trumpet ;  and  yet  it  is  sung 
but  by  some  blind  crowder,  with  no  rougher  voice  than  rude  style ; 
which  being  so  evil  apparelled  in  the  dust  and  cobwebs  of  that 
uncivil  age,  what  would  it  work  trimmed  in  the  gorgeous  eloquence 
of  Pindar?" 

Sir  Walter  Raleigh  resembled  Sidney  in  the  universality  of 
his  accomplishments,  and  in  the  brilliancy  of  his  reputation. 
His  adventures  and  successes  as  a  courtier,  tin  explorer,  and  a 
colonist,  his  long  imprisonment,  and  his  tragic  end,  belong 
rather  to  general  history  than  to  the  history  of  literature.  But 
in  the  history  of  literature  Raleigh  deserves  a  place,  not  only  by 
his  poems,  which,  though  short  and  not  very  numerous,  ought 
by  no  means  to  be  forgotten ;  but  far  more,  by  his  remarkable 
prose  work,  "  A  History  of  the  World."  The  part  of  the  work 
actually  executed  only  carries  the  history  down  to  the  Second 
Macedonian  War,  and  of  course,  even  for  the  period  of  which  it 
does  treat,  Ealeigh' s  history  has  long  ceased  to  be  used  as  a 
text-book,  or  cited  as  an  authority,  as  must  be  the  case  with 
any  general  history  so  early  in  date ;  but  as  an  example  of 
English  prose  writing  it  holds  a  very  important  place  in  our 
literature. 

In  remarkable  contrast  with  the  work  of  Raleigh  stand  the 
works  of  the  laborious  but  prosaic  chroniclers,  a  series  of  whom 
wrote  during  the  period  of  which  we  are  now  treating.  To  this 
class  belong  Stow,  Holinshed,  and  Speed,  of  whom  the  former 
two  wrote  in  the  reign  of  Elizabeth,  and  the  third  in  that  of 
James  I.  Stow  devoted  himself  mainly  to  the  illustration  of 
the  history  of  the  city  of  London;  Holinshed  and  Speed  to 
that  of  England  generally. 

Theology  occupied  a  large  space  in  the  prose  literature  ,of 
this  as  well  as  of  the  preceding  period ;  but  the  points  mainly 
in  controversy  now  were  different  from  what  they  had  been. 
The  war  between  Protestantism  and  Catholicism  was  as  keen  as 
ever ;  but  in  the  days  of  Elizabeth  its  battles  were  fought 
more  often  with  the  sword  than  with  the  pen.  The  contro- 
versies about  which  English  theologians  mainly  employed 
themselves,  in  those  works  at  least  which  have  been  proved  to 
have  a  lasting  interest,  were  those  between  Anglicans  of  various 
shades  and  the  Puritan  Nonconformists.  Many  of  the  theo- 
logians of  this  period  were  powerful  writers ;  Bishop  Andrews 


in  particular  was  equally  distinguished  for  learning  and 
eloquence,  and  his  sermons  and  treatises  are  still  largely  read 
and  highly  valued,  especially  among  the  High  Church  school  in 
the  Church  of  England.  But  far  the  greatest  writer  in  this 
department  of  literature  was  Hooker.  Richard  Hooker  was 
born  of  very  humble  parentage,  and  educated  at  Oxford,  where 
i  he  early  acquired  an  immense  reputation  for  learning  and 
ability.  He  was  ultimately  appointed  Master  of  the  Temple. 
His  great  work  is  the  treatise  on  "  The  Laws  of  Ecclesiastical 
Polity,"  which  is  an  elaborate  defence  of  the  position  of  the 
Church  of  England.  The  merits  of  the  work,  from  a  theo- 
logical point  of  view,  or  the  soundness  of  its  philosophical  and 
political  doctrines,  it  would  be  quite  beside  the  purpose  of  these 
lessons  to  discuss.  But  however  men's  estimates  of  the  value 
of  the  "Ecclesiastical  Polity"  as  a  philosophical  treatise  may 
vary  according  to  the  changing  phases  of  theological  contro- 
versy from  age  to  age,  or  the  various  stand-points  of  indi- 
vidual thinkers,  this  great  work  must  always  remain  one  of  the 
most  perfect  examples  of  English  prose  style — the  most  per- 
fect, perhaps,  that  could  be  selected  from  among  controversial 
treatises. 

But  the  most  important  publication  of  this  era,  in  its  in- 
fluence upon  the  literary  taste  of  the  people,  as  well  as  in  other 
and  higher  aspects,  was  that  of  the  present  authorised  version 
of  the  Bible  in  1611.  We  have  already  explained  that  the 
various  versions,  from  that  of  Tyndall  down  to  that  of  which  we 
are  now  speaking,  were  not  so  many  wholly  independent  ver- 
sions, but  that  each  was  founded  upon  and  borrowed  largely 
from  its  predecessors,  though  at  the  same  time  each  was 
something  much  more  than  a  mere  revision  of  that  which  went 
before.  The  consequence  is  that  the  language  of  James's  Bible 
is  not  exactly  the  language  commonly  written  or  spoken  in 
James's  day,  but  rather  that  of  a  somewhat  earlier  period,  and 
must,  even  in  James's  time,  have  had  a  slight  air  of  antiquity 
in  the  ears  of  those  who  listened  to  it.  Probably  the  very  air 
of  antiquity,  not  enough  to  obscure  the  meaning  or  grate 
harshly  upon  the  ear,  but  enough  to  vary  the  tone  of  the  lan- 
guage from  that  of  every-day  life,  may  have  contributed  then, 
as  we  think  it  undoubtedly  does  now,  to  give  to  the  very  words 
of  the  English  Bible  that  power  of  reaching  the  mind  and  the 
affections,  and  imprinting  themselves  upon  the  memory  of  men 
and  women  of  all  ages  and  all  classes,  which  they  share  with 
no  other  English  book,  and  which,  according  to  general  testi- 
mony, no  other  version  of  the  Bible  possesses  in  an  equal 
degree. 

Among  the  writers  of  this  age  there  is  one  who  stands  so 
completely  alone,  that  it  is  impossible  to  group  him  with  any 
other.  Robert  Burton  was  a  clergyman,  and  held  benefices  in 
several  parts  of  England,  as  well  as  a  vicarage  in  Oxford  ;  but 
he  spent  the  greater  part  of  his  life  in  Oxford,  living  a  studious 
and  laborious  life  among  his  books.  His  remarkable  work, 
"  The  Anatomy  of  Melancholy,"  was  published  in  1621.  This 
singular  book  is  a  collection  of  the  most  extensive  and  out-of- 
the-way  learning,  combined  with  much  originality  and  humour. 
It  was  long  one  of  the  most  popular  of  books,  and  furnished 
materials  or  suggestions  to  many  subsequent  writers,  though  it 
is  now  but  little  read. 

We  have  reserved  to  the  last  the  consideration  of  by  far  the 
greatest  prose  writer  of  this  period,  the  greatest  philosophical 
writer  that  England  has  ever  produced.  Francis  Bacon  was 
born  in  1561.  He  was  the  son  of  Sir  Nicholas  Bacon,  who  held 
the  office  of  Lord  Keeper  of  the  Great  Seals  under  Queen  Eliza- 
beth. The  future  Chancellor  was  also  nephew  of  the  Lord 
Treasurer  Burleigh.  He  therefore  started  in  life  under  circum- 
stances apparently  very  favourable  to  his  advancement  in  the 
public  service ;  but  it  is  doubtful  whether  he  derived  much 
assistance  from  his  relationship  to  Burleigh,  the  Lord  Treasurer 
having,  apparently,  for  some  reason  which  we  cannot,  perhaps. 
now  clearly  determine,  no  very  cordial  feeling  towards  his 
nephew.  He  received  his  university  education  at  Cambridge, 
and  was  afterwards  sent  abroad  to  gain  the  benefit  of  foreign 
travel.  On  his  return  from  abroad,  and  after  the  death  of  his 
father,  he  selected  the  law  as  his  profession.  He  was  called  to 
the  bar  at  Gray's  Inn,  and  entered  upon  the  active  exercise  of 
his  profession.  He  soon  acquired  a  great  reputation  as  a  pro- 
found lawyer  and  a  consummate  advocate,  and  his  professional 
practice  became  very  large.  Nor  was  his  political  career  less 
successful.  He  was  a  partisan  of  the  Earl  of  Essex,  and  received 
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much  valuable  rapport  from  him,  though  in  the  hour  of  £anex'* 
fall  Baoon  wax  f»un<l  umong  his  onemiea.  Hit  advancement 
became  rapid  after  Elizabeth's  death  and  the  accession  of 
JamoH  I  II  •  '  U  11  tirnMiinont  part  in  the  debate*  of  the  House 
.•.I!!-  lumsolf  generally  a  willing  and  obedient 
instrument  <>f  til-' <' »ii  t  party.  H  »  became  successively  S> 
General,  Attorney-General,  n  •  i:mc«llor,  with  the  titles 

s  Huron  ViTiiliitn  and  Viscount  St.  Album*.  The  last-named 
hij.'li  office  Bacon  lilli-.l  from  1617  to  1021.  Hut  in  the  latter 
year,  the  contest  between  the  Crown  and  the  Common*  running 
high,  Baoon,  an  well  an  others,  fell  moot  justly  a  victim  o 
popular  in.li"!  .i::,.-i.  Charged  were  made  against  him  of  cor 
ruption  and  receiving  bribes  in  his  judicial  capacity.  He  waa 
impeached  at  tho  bar  of  the  House  of  Lords,  and,  after  a  feeblo 
defence,  unanimously  convicted.  He  was  sentenced  to  a  fine  ol 
£40,000,  and  to  imprisonment  during  the  king's  pleasure 
together  with  various  disabilities,  such  as  from  holding  public 
office  or  sitting  in  Parliament.  The  substantial  parts  of  this 
punishment — tho  fine  and  imprisonment — wore  soon  remittee 
by  tho  king ;  but  Bacon's  fall  was  irretrievable.  He  lived  till 
1626  in  much  embarrassment,  and  at  last  died  of  a  fever,  said 
to  have  been  brought  on  by  a  chill  received  in  the  course  of  a 
supposed  scientific  experiment. 

Any  attempt  at  an  elaborate  examination  of  the  philosophic 
value  of  Bacon's  works,  or  to  determine  tho  place  which  ho  is 
entitled  to  fill  in  tho  ranks  of  science,  would  bo  out  of  place 
here.  Such  an  attempt  belongs  moro  properly  to  a  history  of 
philosophy  than  to  these  introductory  lessons  in  literature. 
Without  entering  upon  any  controverted  questions,  it  is  enough 
to  say  that  whatever  scientific  achievements  had  been  accom- 
plished (and  they  were  groat),  however  soundly  and  boldly  men 
had  used  induction  as  an  instrument  for  the  discovery  of  truth 
(and  there  were  already  men  who  had  done  so  as  surely  and  as 
boldly  as  any  have  done  since),  no  one  had  ever  examined  and 
expounded  tho  principles  of  philosophic  inquiry  as  Bacon  did. 
And  he  who  teaches  the  true  principles  of  any  art  is  not  tho 
less  entitled  to  praiso  because  there  have  been  those  who  prac- 
tised the  art  not  without  success  before  its  rules  had  ever  been 
systematically  expounded. 

Tho  groat  philosophical  work  which  Bacon  conceived  and 
mapped  out  for  himself  was  the  "Instauratio  Magna,"  which 
was  intended  to  contain  his  whole  system  of  philosophy.  It 
was  to  consist  of  six  books ;  but  of  the  six  only  two  were  ever 
completed,  nothing  moro  than  scanty  fragments  or  specimens 
having  been  written  of  tho  remainder.  The  first  part  of  tho 
"  Instauratio  Magna"  was  published  in  English  in  1G05,  under 
the  title  "  Of  the  Proficience  and  Advancement  of  Learning." 
It  was  afterwards,  in  1623,  republished  in  Latin  in  an  enlarged 
form,  under  the  title  "  Do  Augmentis  Scientiarum."  This  work 
consisted  of  an  examination  into  the  then  state  of  scientific 
knowledge,  a  natural  introduction  to  tho  exposition  of  a  sounder 
method  in  philosophy  than  that  which  was  still  too  much  in 
use.  The  second  part  of  tho  "  Instauratio  Magna  "  was  pub- 
lished in  Latin  in  1620,  under  the  title  "  Novum  Organum."  In 
this  book  Bacon  gives  his  exposition  of  the  inductive  method, 
the  new  instrument  (as  he  calls  it)»of  investigation,  together 
with  an  exposure  of  those  idola,  false  appearances  or  concep- 
tions, which  chiefly  lead  men  astray  in  their  pursuit  of  truth. 
Of  tho  other  contemplated  books  of  the  "  Instauratio  Magna," 
nothing  more  than  fragments  in  any  case  were  written. 

In  addition  to  tho  great  work  of  which  we  have  spoken, 
Bacon  was  the  author  of  numerous  smaller  works,  both  English 
and  Latin.  His  "  History  of  tho  Reign  of  Henry  VII.,"  and 
his  "  Essays,"  are  the  most  remarkable  of  those  in  English. 
The  "Essays"  were  the  most  popular  of  his  works  during  his 
life,  as  ho  himself  says,  "  for  that,  as  it  seems,  they  come  homo 
to  men's  business  and  bosoms ;"  and  they  have  remained  so  to 
this  day.  This  is  tho  volume  which  any  student  who  has  not 
the  time  or  the  inclination  for  a  thorough  study  of  Bacon's 
larger  philosophical  works,  but  who  desires  to  obtain  some 
understanding  of  his  wonderful  powers,  ought  to  read  most 
carefully.  The  "Essays"  are  not  essays  according  to  tho 
modern  usage  of  tho  word ;  they  are  not  full  and  finished 
treatises  on  isolated  points  or  branches  of  a  subject.  Bacon 
used  the  word  "  essay  "  in  its  original  sense — an  attempt ;  and 
his  essays  are  short  studies  on  groat  subjects,  sketches,  not 
finished  pictures.  But,  like  a  perfect  sketch,  each  essay  con- 
tains tho  whole  outline  of  a  finished  picture.  Their  loading 


characteristics  are  clearness  and  comprehensiveness  of  thought, 
unequalled  conciseness  of  expression,  and  beauty  and  harmony 
of  language.  There  in  no  book  in  the  whole  range  of  English 
literature  which  it  in  more  incumbent  on  the  student  thoroughly 

to  ui.-i-.t.-r. 
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HEEODOTUS. 

THE  authors  to  whom  we  have  np  to  this  point  introduced  our 
readers  used  tbo  language  of  Greece  in  the  form  into  which, 
after  due  lapse  of  time,  it  had  grown  as  the  common  speech  of 
tho  whole  Greek  world.     In  the  days  anterior  to  this  the  princi- 
pal divisions  of  the  Greek  family  used  each  their  own  dialect, 
that  of  Attica  being  tbo  one  which  bore  the  greatest  resem- 
blance to  tho  form  which  the  language  finally  assumed.     The 
author  whose  name  stands  at  the  bead  of  this  selection  wrote 
in  the  Ionic  dialect,  a  form  of  speech  which  was  used  prin- 
cipally by  the  inhabitants  of  the  .£gean  archipelago  and  the 
Greek  colonies  on  the  coast  of  Asia  Minor.     It  was  of  thia 
latter   country  that   Herodotus    was  a  native,   the  town  of 
Halicarnassns — where  another  historian,  Dionysiua,  first  Mir 
the  light — being  his  birthplace.     The  peculiarities  of  the  Ionic 
dialect  are  too  many  to  enumerate  in  detail  here,  but  we  will 
notice  the  principal  of   them,  and  point  out  others  as  they 
occur  in  our  extracts.     The  chief  characteristics  of  the  dialect 
are  an   aversion  to  contractions,  and  a  use  of  .open  vowels, 
which  may  be  observed  chiefly  in  the  verbs  which  the  writers 
with  whom  we  have  hitherto  been  dealing  almost  invariably 
use  in  their  contracted  forms.     Thus  we  find  ISdxft  for  &&KH, 
(\ftiv  for  i\t?v :  so,  also,  in  the  case  of  substantives,  tirta.  tat 
tirrj,  wfVfleoj  for  irtvOous.     This  general  tendency  to  make  much 
of  the  vowels  is  also  exemplified  in  the  use  of  <av  for  an  in 
such  words  as  6wufj.a  for  Bavfia,  atuvrov  for  fftavrov,  and  of  ov 
for  o,  as  in  /toOi/os  for  fj.6vos,  ot/vo/j.a  for  uvofui.     Frequently, 
also,  a  word  is  lengthened  by  the  insertion  of   the  vowel  « 
before  a  long  vowel,  as  avSptuv,  rovrfou,  for  Hvtipav,  TOVTOU, 
and  of  a  before  the  final  TO  in  verbs,  as  40ov\taTo  for  18ou\tro. 
Other  special  peculiarities  in  the  forms  of  words  are  a  use  of  a 
for  77  and  17  for  a,  as  in  fj.fffaft.ppir]  for  ntcrri/j.f)pia.,  and  of  »j*  for 
our  in  the  dative  plural  of  feminine  substantives,  as  ftoixntt  for 
ftovfaa.     It  is  these  variations  from  the  more  usual  forms  of 
spelling  that  chiefly  perplex  the   student  in  commencing  to 
read  Herodotus  ;  but  with  a  very  little  attention  the  difficulty 
will  bo  overcome,  and  in  the  construction  of  the  sentences  he 
will  find  few  if  any  obstacles.     The  work  can  hardly  be  called 
a  continuous  or  connected  history ;    it  is   rather  a  series  of 
episodes   and  anecdotes,  all   grouping    round  and  tending  to 
one  great  centre — the  struggle  between  the  Greeks  and  Per- 
sians in  the  years  490  and  480  B.C.  ;   and  in  order  to  present 
this  contest  in  its  true  light,  the  author  travels  over  the  pre- 
vious history  both  of  these  countries  and  of  others  which  have 
at  different  times  had  an  influence  upon  them.     Thus  one  book 
is  devoted  to  the  states  of  Asia  Minor,  another  to  Egypt,  and 
another  to  Scy  thia  ;  and  in  each,  in  addition  to  a  mass  of  anec- 
dote  and   tradition,   detailed  with   wonderful   simplicity   and 
picturesqueness,  Wo  get  an  immense  amount  of   information 
respecting  tho   geography  and   peculiarities   of    the   different 
countries,  and  the  manners  and  customs  of  the  inhabitants.     A 
great  quantity  of  his  materials  was  acquired  by  personal  re- 
search and  inquiry,  especially  in  the  case  of  Egypt ;  and,  unlike 
most  raconteurs,  Herodotus  does  not  demand  the  belief  of  his 
readers  for  the  many  singular  stories  he  tells,  but  merely  gives 
his  authorities,  and  leaves  the  reader  to  judge  of  their  credi- 
bility.    Both  from  its  construction  and  its  general  manner,  his 
history  has  been  likened  to  an  epic  poem,  and  one  writer  speaks 
of  him  as  'O/UT/PIKWTOTOJ,  "the  most  like  Homer  "  of  all  writers, 
a  resemblance  which  is  still  further  carried  out  by  the  remark- 
able poetic  sentiment  which  is  continually  strongly  apparent 
in  his  writings.     A  story  is  extant  that  Thucydides  waa  moved 
»  write  his  history  by  hearing  Herodotus  recite  portions  of  his 
work,  and  whether  this  be  true  or  not,  its  very  existence  serves 
/o  show  tho  very  high  esteem  in  which  he  was  held  by  his 
countrymen. 

The  following  extract  is  an  anecdote  of  Solon,  the  Athenian 
philosopher,  and  Croesus,  the  King  of  Lydia,  whose  wealth  has 
jossod  into  a  proverb  : — 
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HERODOTUS,  I.  30. 


av  Ka\ol  re  Kayadol,  Kal  fffyi  eJ5e  airacri  renva.  eKyev6u.eva,  Kal 
Trdvra  Trapafj.eivai'ra-  rovro  Se,  rov  fiiov  eu  IJKOJ/TI,  us  TO.  Trap' 
•jjyUi*',10  re\evr)i  rov  fiiov  \afJLirpordrri  eireyevero.  Tevofj.fvrjs  yap 
""AOrivaloiffi  /^X7^  "fpbs  TOUJ  aarvyelrovas  Iv  'E\eva7vi,  /3oT)07)<ras, 
xal  rpoir^v  7ron)<ras  rwv  TcoXepitav,  airedave  Kd\\iara.  Kal  p.iv 
'AOqiHuoi  STjjUOtrnj u  re  eOafyav  avrov  rfjirep  eireae,  Kal  eripriaav 
fj.eyd\<as." 

NOTES. 

The  reader  will  notice  the  Ionic  forms  in  this  extract,  to  some  of 
which  we  will  call  his  attention,  ""ilv  is  for  ovv,  Oetapinr  for  Oewpi'jc, 
fivfHev  for  evfua,  uTrixo/iei/or  for  u^uno/nevof,  ToiVt  (also  frequent  in  poetry) 
for  TOIC,  /Sao-tXntotcTi  for  /3acrtXei'oir,  i'ovra  for  6Vra ;  ol,  dat  of  ol,  generally 
a  reflexive  pronoun,  but  used  by  Ionic  writers  for  av-rip ;  <reu  for  aov, 
noirj  for  itoirj  (so  KUJ?  for  irws),  TroXior  for  woXeur,  tt'<5e  without  a  final  v 
before  the  vowel  commencing  the  following  word.  To  several  of  the 
ethers  we  have  already  alluded. 

1.  \v-rZv  —  rovru>v,  for  this  very  purpose,  viz.,  that  by  his  absence  the 
Athenians  might  not  have  an  opportunity  of  clamouring  for  a  change 
in  the  constitution  he  had  just  given  them. 

2.  6ewpt'nr,  inquiry,  investigation. 

3.  "A/KKT.K.    Amasis  was  the  contemporary  King  of  Egypt. 

4.  2ap3tr  was  the  capital  of  the  Lydian  monarchy. 

5.  Kara  Katpov,  etc.,  that  things  were  prosperous  with  him. 

6.  nXavrir,  thy  wanderings,  travels. 

7.  'EXirifui/ — often  used  with  hardly  any  notion  of  the  future — be- 
lieving. 

8.  Tiji  eovrt,  speaking  the  actual  truth. 

9.  Eu  tjnovtrnt,  being  in  a  prosperous  condition.    The  phrase  is  found 
also,  followed  by  a  genitive,  as  below :  fliov  el  fjnovTi,  having  had  enough 
o/,  having  come  to  a  good  old  age. 

10.  'fir  ra  ?rap'  tifjiiv,  as  ages  go,  for  one  of  us. 

11.  An/uoo-tt;,  at  the  public  ea.'pense.    As  an  illustration  of  this  custom 
compare  the  burial  of  the  Athenian  citizens  over  whom  Pericles  spok 
the  funeral  oration  quoted  in  our  readings  from  Thucydides. 

The  following  passage  is  peculiarly  interesting  as  being  an 
ancient  explanation  of  a  phenomenon  which  has  formed  thi 
subject  of  one  of  the  most  celebrated  scientific  investigation 
of  our  own  day  ;  while  the  criticism  offered  by  Herodotus  upon 
the  theory  is  remarkable  and  characteristic  : — 

HERODOTUS,  II.  22. 

*H   Se   rptrr)  ro>v   oStav,   iro\\bi>   eirieiKeffrdrri 
fyevffrat.     Aeyei  yap  STJ"  ovb"  OUT})  ovSev,  (pafj.fi/ri  rbv  tielKov  peei 
airb  rt]KOfHfVT\s  xiov°S'  %s  peel   uev  ("K  Ai/Surjs  5ta 
*K$tooi  8e  es  Myvirrov.     K<Ss  3>i>  Srjra  peoi  &v  curb  x'oVos,  airb  rw 
eepno-rdrui/  [r6ira>v]  peuv  <?s  ra  tyvxporepa ;  rcav3  ra  Tro\\d  ear 
avSpi  ye  \oyl£ecr6ai  rotovrcav  Trepi   o'ly  re  e6vn,  us  ovSe  6((cbj  O.TT 
X'oVos  fi.it>  peeiv.     Hpurov  fitv  Ka\   ^eyicrrov  fj.aprvpiov  ol  &vffj.o 
vape^ovrai,  irveovres  airb   r<av  x^pecwv  rovrecav  Qepfnoi.      Aevrepo 
Se,  on  &fo/j.Bpos  y  X^R1!  Kal  aKpv<rra\\os  Siart\eei  eovcra-    firl 
Xiovi  Treffovo-ri,  iraffa  avdyKri   earl   vaai  eV  irevre  T]fj.epr/ffi-  ware 
^Xf^tC6!  tiero  &i/  ravra  ra  x<»P'«-     Tpira4  Se,  01  avQputiroi  uirb  TO 
Kavparos  fj.e\aves  edvres.   'Ixrlvoi  8e  Kal  xf^^^f^  81'  Ureas  tovre 
OVK   aTro\eiirovffi-    yepavoi   Se   tpevyovaai   rbv 
%KV0iKfj    X^py    yivopevov.   $>oirtuo~i    es  xflfJLaff'lrlv   *s  rovs  roirov 
rovrovs'   el  roivvv  exiovi^e  Kal  baovuv  ravrrff  r-rjv  x^P~nvi  ^''  ^s 
f>eei  Kal   eK  rrjs  apxerai  frecav  o  Ne?Aos,  i]i>  &y  rovrcav  ouSe^,5  ws 
avayKt)  e\eyxei. 

NOTES. 

Ionic  Forms. — Uo\\ov  for  iroXi/,  eK&t&oi  for  eK<5i3ucr<.    The  Ionic  dialec 
frequently  forms  the  second  and  third  person  of  the  present  of  verb 


/u  as  if  from  contracted  verbs  in  «<•>,  ow.    *otTtoxrt  for  0o:T<s<rt,  oaovtav 
crTarn,  etc.,  which  is  (he  most  reasonable,  but  at  the  same 


1.  IloXXov  t:jrtCtK€(TT 

me  the  most  untrue. 

2.  Aeyet  7«p  &rj,  for  in  fact  this  explanation,  like  tltc  others,  amounts  to 
othing. 

3.  TSu,  about  which  (article  used  for  relative  pronoun)  there  are  many 
•guments  for  a  man  to  consider,  who  is  able  to  argue  about  such  things, 

roving,  etc.     Oi'or  re  elvai,  to  be  able. 

4.  Tpt'ra.    All  these  arguments  are  to  prove  that  no  snow  falls  in  the 
ountry  at  the  source  of  the  Nile.    They  are  the  ru  no\\<i  alluded  to 
bove.    The  reader  will  notice  the  singular  belief  about  the  origin  of 
ie  negro  race  to  which  the  last  argument  points. 

5.  ''Hi/  av  rovriav  ou&tv,  none  of  these  things  would  be  as  they  are. 

The  following  passage  is  a  description  of  the  decisive  charge 
n  the  battle  of  Marathon,  490  B.C.,  one  of  the  "  decisive  battles 
>f  the  world,"  in  which  the  Athenians,  aided  only  by  the 
^latasans,  repulsed  the  first  Persian  invasion  of  Greece  : — 

HERODOTUS,  VI.  112. 

'fls  Se1  a<pi  SiereraKro,  Kal  ra  afyayia*  eyivero  Ka\a,  ivQavra 
&s  aTrelOriirav  ol  'AOrivatoi,  Sp6fj.(f  'levro3  es  rovs  fiapffdpovs.  'Haa.v 
Se  ardSiot  OVK  tKaaaoves  rb  /j.eraix^ov  avrwy  f\  oKrdt,  ol  Se  riepaai, 
dpeuvres  Spo/j-y,  eiriovras,  irapeo-Kevd£oi>To  us  Se^dpevoi-  (i.a.vir}i>  re 
roTffi  AOrjvaioiffi  eirefyepov*  Kal  irdyxu3  6\e6p'irji',  dpetavres  avrovs 


a.£i(as  \6yov.7  Upcaroi  (J.ev  yap  'E\\T}ixai>  irdvriav,  r<av 
iju.e'is  ISfnev,  Sp6f*cf>  es  iro\ep.iovs  exp^o-vro,  trpwroi  Ses  aveaxovro 
)t(cV  bpeuvres,  Kal  rovs  HvSpas  ravrriv  eadri/j.evovs- 
reois  Se9  %v  ro7ai"E\\rio'i  Kal  rb  ovvop-a.  rb  Vl-fiSiay  <p6&os  aKOvaai. 

NOTES. 
Ionic   Forms. — 'J-.vOa.vra    for  i-vravOa,  uirei9n<rav  for  utpei9n<rav,  3rd  plur. 

1  aor.  pass,  from  a^t'n/it  (were  let  go) ;  'i&nev  for  iV/u«v,  1  plur.  from  t»'3a. 

1.  'fit  Ae,  etc.,  when  they  had  been  put  at  their  several  posts  (when  it  had 
been  allotted  to  them).    Ata  in  composition  usually  has  a  sense  of 
division. 

2.  2^x1710.     It  was  the  invariable  custom  both  of  the  Greeks  and 
Komans  to  consult  the  will  of  the  gods  as  to  the  favourable  time  for 
commencing  battle,  by  an  inspection  of  the  sacrifices. 

3.  Apo/jitf  'ievro,  went  at  a  run. 

4.  Mavinv   Te  —  eiri<t>epov,  they  attributed   madness  to,  they   thought  it 
nothing  short  of  madness. 

5.  Kat  7r«7X"»  etc.,  and  that  utterly  fatal. 

6.  "lirirov,  fern.,  cavalry;  masc.,  ahorse. 

7.  'AftW  XOYOU,  lit.  worthily  of  mention,  bravely. 

8.  npuTot  6e,  and  they  were  the  first  who  dared  to  face  the  Median  dress. 
This  was  for  years  after  one  of  the  boasts  of  the  Athenians.    Thus  in 
Thucydides  i.  73  we  find  their  spokesman  saying  to  the  Lacedaemonians 

and  their  allies  :  <J>a/i€i/  7<lp  Mapaftei/t  re  /ioi/ot  irpoKtv&vvev&ai  rw  /3ap/3ap<fi, 
we  boast  that  at  Marathon  we  were  the  first  to  meet  the  foreigner,  and  that 
unaided. 

9.  Tew?  3e,  and  up  to  that  time  the  very  name  of  the  Medes  had  been  to  tha 
Greeks  a  sound  of  terror,  lit.  a  fearful  thing  to  hear.    This  is  called  the 
epea:egetical  or  explanatory  inftmitive. 

PAEAPHEASE  OF  EXTEACT  II.  IN  LAST  BEADING. 
In  fine,  I  affirm  that  our  city,  considered  as  a  whole,  is  the  school- 
mistress of  Greece ;  while,  viewed  individually,  we  enable  the  same 
man  to  furnish  himself  out,  and  suffice  to  himself  in  the  greatest 
variety  of  ways,  and  with  the  most  complete  grace  and  refinement. 
This  is  no  empty  boast  of  the  moment,  but  genuine  reality,  and  the 
power  of  the  city,  acquired  through  the  disposition  just  indicated, 
exists  to  prove  it.  Athens  alone  of  all  cities  stands  forth  in  actual 
trial  greater  than  her  reputation :  her  enemy,  when  he  attacks  her, 
will  not  have  his  pride  wounded  by  suffering  defeat  from  feeble  hands ; 
her  subjects  will  not  think  themselves  degraded,  as  if  their  obedience 
were  paid  to  an  unworthy  superior.  Having  thus  put  forward  our 
power,  not  uncertified,  but  backed  by  the  most  evident  proofs,  we 
shall  be  admired  not  less  by  posterity  than  by  our  contemporaries. 
Nor  do  we  stand  in  need  of  Homer,  or  of  any  other  panegyrist,  whose 
words  may  for  the  moment  please,  while  the  truth  when  known  would 
confute  their  intended  meaning.  We  have  compelled  all  land  and  sea 
to  become  accessible  to  our  courage,  and  have  planted  everywhere 
imperishable  monuments  of  our  kindness  as  well  as  our  hostility. 
Such  is  the  city  on  behalf  of  which  these  warriors  have  nobly  died  in 
battle,  vindicating  her  just  title  to  unimpaired  rights,  and  on  behalf  of 
which  all  of  us  left  here  behind  must  willingly  toil.— From  Crete's 
"  History  of  Greece,"  vi.,  pp.  196—198. 
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Inter-Chang*  of  Suri-Uw  Produce  with  Europawn  Countries  imrttt  to 
England— The  Viue— Wheat— i'ruduotioiu  of  Spain  and  Portugal. 

survey  of  I  ho  raw  product)  of  tin:  I5riii.li  empire, 
.ned  a  knowledge,  not  only  <>t'  tin:  great  variety 
ami  abundance  of  natural  substan.  -ury  to  our 

well-being,  l>ut,  also  df  tin!  .surplus  which  wo  can  oll'-r 
to  other  countries-  iu  exchange  for  their  productions, 
BO  as  to  add  to  our  wealth.  To  understand  the 
productions  wo  must  learn  something 
of  tho  countries  thai  product!  thorn.  It  will  be 
•Lieut,  to  study  such  countries  in  tho  zones  of 
climate  to  which  they  belong.  Incidentally  we  have 
already  d«>ne  this,  inasmuch  as  the  detached  parts  of 
tin-  British  empire  are  dispersed  through  every  zone. 
•  •II  that  organic  products  spread  from  certain 
centres,  according  to  their  natural  powers  of  selection, 
as  well  as  l>v  human  agency;  and  that  they  either  extend 
their  hounds  to  tho  utmost  limits  of  the  zone  of  their 
Drouth,  or,  subdued  by  stronger  types  of  life,  they  die 
out,  thus  illustrating  tho  law  of  tho  "survival  of  tho 
In  assigning  to  every  organic  product  its  own 
climatic  region,  where  alone  it  reaches  tho  highest  ex- 
cellence, Nature  has  made  interchange  a  necessity. 

Next  to  tho  produce  of  tho  British  empire  wo  are 
^ted  in  tho  produce  of  tho  countries  nearest  to 
us,  for  it  is  with  these  countries  that  tho  system  of 
interchange  begins. 

Europe. — Three  climatic  zones  are  well  defined  in 
Europe :  they  are  the  warm  temperate,  tho  temperate, 
and  the  boreal.  Each  of  these  zones  is  disturbed  by 
local  deviations,  produced  by  tho  mountains  and  other 
physical  causes,  and  ia  divisible  into  sub-zones  of 
produce,  with  outlines  less  clearly  marked.  Southern 
Europe  is  bounded  by  the  Mediterranean,  into  which  sea 
mountain-spurs  trend  southward,  whose  lateral  out- 
spread forms  the  peninsulas  of  the  Morea,  Italy,  and  tho 
insular  line  of  Corsica  and  Sardinia.  The  inland  boun- 
dary of  this  southern  zone  is  the  line  of  vine  growth, 
which  we  have  already  referred  to,  waving  across 
Europe  south  of  the  limits  of  45°  on  the  coast  of  the 
Bay  of  Biscay,  and  55°  on  the  northern  coast  of  the 
Caspian  Sea.  Tho  vine  flourishes  in  every  part  of  this 
region,  which  is  distinguished  by  the  name  of  the  Wine 
Countries.  Nevertheless,  the  subdivisions  of  this  zone 
possess  an  individual  character.  An  elevated  ridge  line, 
traceable  from  tho  cliffs  of  Brittany,  across  the  extinct 
water-filled  craters  of  Auvergne,  to  the  Alps,  and  thence 
onwards  to  the  Carpathians,  divides  tho  sunny  south 
from  Northern  Europe,  and  defends  it  from  the  boreal 
winds.  The  region  is  unique  for  beauty  and  fertility. 
Clear  air  gives  an  extensive  view  of  tho  landscape,  and 
the  sun,  pouring  down  its  rays  unarrcstcd  by  vapour, 
draws  from  tho  fruitful  ground  tho  blended  produce  of 
the  tropics  and  temperate  zones.  The  southern  parts  of 
Spain,  Italy,  and  Greece  even  trench  upon  the  region  of 
palms,  which  bear  fruit  in  several  places,  but  elsewhere 
only  develop  their  regal  crown  of  leaves.  The  slopes  of 
Etna  are  girdled  with  bands  of  vegetation,  exemplifying 
horizontal  zones  of  growth,  from  the  date-palm,  cotton, 
jsugar-cane,  pine-apple,  and  prickly  pear  at  the  base, 
through  citrons  and  evergreens,  and  a  wooded  region  of 
leaf-shedding  forest-trees,  that  hybernate  in  winter,  up- 
wards to  the  stunted  vegetation  of  colder  lands,  and  steri- 
lity round  the  crater.  In  Naples  the  cotton  plant  divides 
the  field  with  the  hemp  and  flax,  and  the  fig  attains 
perfection  almost  alongside  of  the  oak  and  fir.  Between 
Naples  and  the  Alpine  ridge,  in  Switzerland,  every  diver- 
sity of  the  zone  is  lighted  uoon.  South  of  the  mountains 
tho  olive  "swells  with  floods  of  oil,"  almost  us  bounteous 
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as  water,  and  as  freely  used;  the  few  parts  subject  to  local 
frosty  winds,  where  it  will  not  grow,  being  too  unim- 
portant to  rank  as  exceptions.  It  is  the  representative 
plant  of  tho  sub-zone,  and  is  indigenous;  whereas  the 
orange  and  peach,  the  grape,  cherry,  and  fig  were  brought 
from  Asia,  and  maize  was  a  gift  from  the  Mow  World,  in 
return  for  the  European  cereals  and  domestic  cattle. 
Tho  Alpine  heights,  in  strong  contrast  with  much  of 
Italy,  endure  an  Arctic  climate.  The  valleys  alone  can 
bo  called  fertile,  and  there  is  elsewhere  scarcely  any 
soil.  It  in  only  as  tho  resultant  of  many  differences 
that  wo  include  tho  whole  region  in  one  climatic  zone. 
Tho  /act- -a  or  physiognomy  of  the  vegetation  is  complex. 
Tho  vine  and  its  attendant  cereal,  wheat,  are  distinctive 
throughout;  but  the  almond,  olive,  fig,  and  citron,  sweet 
chestnut  and  hazel,  together  with  the  cork  oak,  myrtle, 
and  other  evergreens,  the  almond,  fig,  and  the  lily  tribe, 
are  only  common  in  the  warmer  parts. 

Tlie  Vine. — The  vine,  simply  as  a  plant,  ranges  as 
widely  as  wheat,  but,  for  vintage  purposes,  it  is  of  little 
avail  higher  than  40W,  going  off  afterwards  into  leaf,  and 
running  to  waste  on  approaching  the  equator,  where 
also  wheat  is  no  longer  profitably  grown.  The  vine, 
like  tho  annuals,  requires  a  certain  amount  of  heat  to 
ripen  its  fruit,  and  bears  a  cold  winter  better  than  a 
cool  summer.  This  heat  may  accumulate,  in  warm  lati- 
tudes, between  March  and  September;  while  in  Scandi- 
navia, where  tho  wholo  operations  of  husbandry  are  com- 
pleted in  three  months,  and  barley  is  sown  and  reaped  in 
seven  weeks,  the  necessary  amount  of  heat  rarely  occurs. 
It  is  not  by  any  means  the  line  of  mean  annual  beat, 
but  the  amount  of  seasonal  heat,  that  fits  or  unfits  plants 
for  certain  latitudes.  Beyond  its  natural  limits  the  fruit 
of  the  vine  can  only  be  extorted  from  the  soil  by  labour 
and  skill,  while,  in  its  own  zone,  "  profusion  is  lavished 
on  the  ignorance  of  tho  vine-dressers  of  Italy  and  on  the 
indolence  of  Spain." 

In  France,  the  vine  is  pruned  down  to  the  size  of  a 
gooseberry  bush,  and  the  vineyards  consequently  lose 
interest  in  the  landscape ;  but  in  Italy,  vines  cover  the 
hill  terraces,  and  twine  among  the  pollard  elms  and 
olives.  The  pendent  racemes  or  bunches  of  purple  fruit 
are  of  delicious  coolness  and  flavour  in  health,  and  a 
grateful  refreshment  to  the  fevered  tongue  in  sickness. 

Raisins. — As  a  proper  food  product,  the  dried  fruit  of 
the  vine  is  of  no  mean  importance,  and  many  commodi- 
ties could  be  better  spared  than  the  "  plums  "  of  common 
language,  and  the  so-called  "  currants,"  British  taste  for 
which  is  so  marvellous,  that  a  failure  in  the  Spanish 
or  Greek  crop  would  bo  felt  like  a  national  calamity. 
Plum-pudding  is  an  established  Christmas  institution, 
and  poverty  can  give  no  sharper  sting  to  tho  poorest 
household  than  to  deny  a  share  in  this  festive  rite. 

Wheat. — Wheat  throughout  the  wine  countries  reaches 
its  greatest  perfection ;  but  it  also  flourishes  in  other 
zones,  and  therefore  does  not  so  well  serve  as  a  type  of 
a  region  to  which  the  vine,  for  vintage  purposes,  ia 
limited.  Wheat  grows  within  tho  tropics  as  a  whiter  crop, 
but  other  grains  grow  there  to  greater  advantage :  thus, 
on  approaching  tho  tropics  we  see  it  gradually  displaced 
by  maize,  and  then  by  rice,  tho  true  tropical  cereals. 
Andalusia  produces  wheat  as  fino  as  any  in  Europe,  and 
is  the  storehouse  of  the  Peninsula.  Nature  has  endowed 
Spain  with  gifts  that  would  make  it  tho  paradise  of  a 
wealthy  and  powerful  nation,  did  not  the  perversity  of 
man  frustrate  the  design.  With  a  climate  and  soil  fitted 
for  the  finest  agriculture,  only  a  third  of  tho  land  is 
arable ;  end  though  the  harvest  is  abundant,  the  corn  is 
oftentimes  left  to  rot  upon  tho  fields,  tho  cost  of  transit 
being  too  great,  owing  to  bad  roads  and  banditti. 
Corsica  and  Sardinia  were  the  granaries  of  ancient 
Rome.  In  Italy  the  arable  land  is  covered  with  the 
grateful  shade  of  the  olive  and  mulberry,  and  the  vine, 
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trained  over  rows  of  trees,  produces  a  shade,  beneath 
which  cereal  crops  are  raised.  The  plains  of  Lombardy 
comprise  some  of  the  richest  vegetable  soils,  from 
which  four  or  five  wheat  crops  can  be  got  in  suc- 
cession. Vast  breadths  of  corn  again  grow  upon  the 
plains  of  Hungary  and  the  Lower  Danube.  Northward, 
France  and  Germany  produce  large  crops;  and  still 
heavier  ones  of  wheat,  rye,  and  oats  are  met  with 
amongst  the  sandy  and  swampy  lowlands  of  South 
Russia.  The  scene  of  Russia's  extensive  but  rude 
agriculture  is  a  tract  of  black,  thick  vegetable  soil, 
equal  in  area  to  France  and  Austria  combined,  which 
produces  rye — the  people's  chosen  grain — and  limitless 
stores  of  wheat.  This  region  is  bounded  by  the  Great 
Steppe  of  the  Cossacks,  and  the  saline  steppes  of 
Astrakan.  The  latter  of  these  boundaries  is  so  impreg- 
nated with  salt  as  to  be  fertile  only  on  the  narrow 
margins  of  the  rivers ;  but  spring  clothes  the  arid  soil 
of  the  Great  Steppe  with  a  rapid  growth  of  thick  coarse 
grass,  upon  which  troops  of  horses  are  pastured. 

Thus  the  vine  and  wheat,  with  equal  propriety,  may 
stand  sponsors  for  this  European  region,  which  is  also 
known  as  the  region  of  the  Oil  Countries,  from  the 
free  use  everywhere  made  of  the  product  of  the  olive, 
although  it  does  not  nourish  so  far  north  as  the  vine. 

The  subdivisions  of  the  zone  display  distinctive 
physical  features  and  productions,  and  an  individual 
character  is  impressed  upon  each  of  the  countries  form- 
ing the  subdivisions.  Spain  differs  from  France  and 
Italy,  and  these  countries  from  Germany,  Austria, 
Turkey,  and  Russia,  and  from  one  another,  while  all 
are  united  by  the  grape  and  wheat  and  olive-oil. 

Southern  sub-division. — Physical  Features  and  Produce. 

Spain  and  Portugal. — The  arid  and  treeless  table-land 
of  the  peninsula  betrays  its  proximity  to  Africa,  and  the 
geological  formation  of  its  southern  boundaries  indicates 
a  former  union  with  that  continent.  The  table-land 
occupies  the  whole  of  the  centre  of  the  country,  its  mean 
elevation  being  over  2,000  feet.  It  is  not  one  plain,  but 
consists  of  a  series  of  terraces,  blanched  in  the  summer 
sun,  and  subjected  to  great  extremes  of  cold  in  the  winter. 
These  terraces,  rising  upwards  towards  the  steep  and  diffi- 
cult acclivities  of  the  Pyrenees,  are  separated  by  mountain 
ridges,  of  which  the  Sierra  Nevada  is  the  highest,  and 
by  rocky  gorges,  at  the  bottom  of  which  the  rivers  flow, 
at  the  depth  sometimes  of  200  feet.  Numerous  fertile 
valleys  slope  down  to  the  shore,  where  the  rivers,  useless 
for  irrigation  on  the  table-land,  revive  the  vegetation. 
The  stately  chestnut-trees  congregate  in  forests,  and  the 
cork  and  evergreen  oaks  yield  their  bark  and  galls,  as 
well  as  sweet  mast,  which  is  ground  into  meal,  and,  like 
the  chestnut,  used  for  bread.  Orange  groves  perfume 
the  air  with  their  flowers ;  and  the  golden  fruit  hanging 
at  the  same  time  from  the  boughs,  recalls  the  fabled 
garden  of  the  Hesperides.  The  Biscayan  coast,  open  to  the 
ocean  breezes,  produces  cider  and  the  fruits  of  a  higher 
zone;  but  the  Mediterranean  seaboard,  defended  by  a 
rampart  of  inland  elevations,  is  tropical  in  its  warmth. 
Peaches  gain  the  fulness  of  their  flavour,  and  melons 
reach  their  highest  perfection,  while  pine-apples,  figs,  and 
prickly  pears  grow  in  every  garden.  The  harvest  of 
hazel-nuts  is  so  great,  that  besides  what  are  eaten  in 
Spain,  every  fruiterer  in  England  shares  in  the  produce. 
Barcelona,  the  district  where  the  finest  variety  of  -nuts 
is  grown,  is  a  household  word  in  our  own  country. 
The  almond  and  the  palm  flourish  together.  The  flower- 
ing aloe,  rare  in  Great  Britain,  here  forms  the  country 
hedges ;  and  lemons,  limes,  and  every  kind  of  citron  are 
excellent  and  abundant. 

With  the  minor  botany  of  Spain  several  important 
industries  are  associated.  Bees  find  a  plentiful  repast 
in  the  myriad  flowers,  and  honey  is  produced  to  a 
very  large  extent.  Cochineal  insects  feed  upon  the 


cactus;  the  nurture  of  them  and  the  cultivation  of 
their  food  are  so  successful,  that  Mexico — the  original 
source  both  of  cochineal  and  cactus — is  of  less  import- 
ance to  us  in  this  respect  than  Spain  and  the  Spanish 
islands.  Silk-worm  rearing  employs  many  of  the 
Spanish  people.  Of  greater  importance  in  animal  pro- 
duce is  the  merino  sheep,  whose  fleece  is  of  high  value; 
and  the  famed  barbs  of  Andalusia  are  amongst  the  most 
beautiful  of  horses.  The  institution  of  the  Mesta,  by 
which  baneful  privileges  were  granted  to  the  nobles  and 
priests,  who  held  a  monopoly  of  sheep'farming  for  genera- 
tions, protected  pasturage  at  a  disastrous  cost  to  agricul- 
ture. This  institution  arose  in  feudal  times,  but  its. 
abuse  has  obstructed  husbandry,  while  the  sheep  have 
been  improved  neither  in  breed  nor  number.  No  field 
once  in  grass  might  be  ploughed  without  the  sanction 
of  the  Mesta,  who  had  a  right  of  way  and  of  pasture,  in 
perpetuity,  between  the  lowlands  and  the  table-lands. 

Minerals. — Spain  possesses  at  Almaden  the  richest 
European  quicksilver  mines,  without  which  the  gold 
and  silver  obtained  from  America  would,  till  recently, 
have  been  of  little  use ;  the  quicksilver  being  employed 
to  separate  the  precious  metals  from  the  ore.  Lead  is 
found  in  sufficient  abundance  to  allow  of  export;  but 
generally,  the  mineral  treasures  of  Spain,  once  of  national 
concern,  were  neglected  upon  the  discovery  of  America, 
and  the  mining  industry  of  the  mother  country  is  only 
now  very  slowly  resuming  its  proper  position.  The 
Peninsula  commands  the  Mediterranean  and  the  Atlantic, 
and  is  well  placed  for  communication  with  the  whole 
world.  In  the  sixteenth  century,  the  two  kingdoms  of 
which  it  is  constituted  divided  South  America  between 
them,  Spain  also  possessing  Mexico  and  Central  America, 
and  for  enterprise  the  Portuguese  and  Spanish  were  the 
first  people  in  the  world.  In  the  present  day  their  com- 
merce is  possessed  by  foreigners,  and  almost  entirely 
confined  to  France  and  England.  Spain,  however,  has 
made  important  advance  within  recent  years. 


READINGS   IN    LATIN.— VIII. 

TACITUS. 

C.  COKXELIUS  TACITUS,  who  was  born  A.D.  54,  and  died  about 
130,  was  the  historian  of  the  early  period  of  the  Roman  empire, 
and  if  we  had  his  writings  complete  we  should  possess  the  history 
of  that  time  in  one  of  the  greatest  works  of  antiquity.  As  he 
lived  but  very  shortly  after  the  times  of  which  he  writes,  while 
the  various  events  he  describes  were  fresh  in  men's  minds,  and 
yet  sufficiently  removed  from  them  to  be  uninfluenced  by  pas- 
sion and  prejudice,  his  history  possesses  a  peculiar  value,  which 
is  enhanced  by  the  scrupulous  care  and  diligent  research  evi- 
dently exercised  in  its  composition.  He  exhibits  the  most 
thorough  acquaintance,  not  only  with  the  minutest  details  of 
the  facts  he  narrates,  but  also  with  the  motives  which  led  to 
them.  To  write  history  as  it  should  be  written,  an  author  must 
study  the  characters  of  the  actors  in  his  drama,  and  in  this 
particular  Tacitus  especially  excels — every  character  is  drawn 
with  the  utmost  vividness  and  finish  ;  and  with  this  knowledge 
in  our  hands  we  have  a  safe  clue  to  guide  us  through  the  in- 
tricacies of  intrigue  and  crime  which  we  have  to  encounter 
in  the  history  of  that  reign  of  terror.  "  Wherever  we  have 
Tacitus  for  our  guide,"  says  the  great  German  historian, 
Niebuhr,  "  it  would  be  foolish  to  seek  for  any  further  light." 
Of  those  four  of  his  works  which  have  come  down  to  us, 
only  two  are  in  a  complete  form.  Of  the  "  Annals  "  we  pos- 
sess sixteen  books,  but  it  is  believed  by  eminent  authorities 
that  there  were  originally  twenty.  Of  the  "Histories"  we 
only  possess  four  books  complete  and  a  few  chapters  of  a  fifth, 
this  last  fragment  being  an  especially  interesting  one,  as  it 
gives  the  account  of  the  commencement  of  the  Jewish  war, 
which  ended  in  the  destruction  of  Jerusalem  by  Titus.  These 
two  works,  in  their  complete  form,  are  said  to  have  comprised 
the  history  of  the  period  from  the  death  of  Augustus  to  the 
beginning  of  the  reign  of  Trajan.  His  two  other  works  are 
the  "  Agrioola,"  one  of  the  finest  pieces  of  biography  extant, 


READINGS  IN  LATIN. 


mi.  i  tho  "  Gormania,"  a  briof  account  of  a  country  and  people 
bad  by  tin*  time  oomo  very  much  in  contact, 
in  ttlxo  a  dialogue  "  Do  Oratoribus  "  attributed  to 
him,  Imt  it  in  very  unlike  hia  niiual  manner  of  writing. 
;  :>l"  of  Tacitus  is  peculiar  to  himself,  and  remarkably 
unlike  the  received  models  of  Latin  composition.  This,  how- 
ever, is  not  owing  to  mere  oaprioe — it  is  of  aet  pnrpoae  and 
carefully  studied,  every  possible  pains  being  taken  to  make  tho 
narrative  as  striking  and  effective  as  possible.  We  have  no 
> -!>*• •••  hero  to  detail  fully  tho  peculiarities  of  our  author's  style, 
but  we  may  notice  them  briefly  as  variety,  both  in  the  DM  of 
words  and  the  composition  and  arrangement  of  sentences ; 
brevity  and  eoneiienets  in  hit  language — no  one  ever  possessed 
the  "  art  of  putting  things  "  so  neatly  and  forcibly  as  Tacitus ; 
ami  ii  general  j>oetical  complexion  in  his  narrative. 

Tho  following  extract  is  a  delineation  of  tho  character  of  one 
of  tho  most  infamous  men  of  an  infamous  ago,  and  will  serve 
as  a  specimen  of  Tacitus'  peculiar  powor  in  this  style  of 
writing : — 

TACITUS. — "ANNALS,"  IV.  1. 

C.  Asinio,  C.  Antistio  consulibus  nonus  Tiberio  annas  erat 

oomposita)  roi  publicao,  florentia  domus  (nam  Germanic!  mortem1 

inter  prospora  ducobat),  cum  ropente  turbare  fortuna  coepit, 

aut  ssevientibua  viroa  prabere.     Initium'  et  causa 

.Klium  Sojanum  cohortibus  prsetoriis4  prsefectum,  cujus  do 
potentia  supra  momoravi :  nnuo  originem,  mores,  ot  quo  faci- 
noro  dominationom  raptum  ierit,6  expediam.  Gonitus  Vulsiniis,6 
patro  Seio  Strabono  cquito  Romano,  mox  Tiberium  variis  artibus 

i  t  adco,  ut  obscurum7  advorsum  alios  sibi  uni8  incautum 
intectumquo  efficeret ;  non  tarn  sollertia  (qnippe  isdem  artibus9 
victus  est),  quam  deum  ira  in  rem  Romanam,  cujus  pan  exitio1" 
vignit  cociditque.  Corpus  illi  laborum  tolerans,  animus  audax ; 
sui  obtegens,  in  alios  criminator  ;  juxta11  adulatio  et  superbia  ; 
palam  compositus  pndor,  intus  summa  apiscendi  libido  ;  ejusqne 
causa12  modo  largitio  ct  luxus,  ssepius  industria  ac  vigilantia, 
baud  minus  noxiaj,'3  quoties  parando  regno  finguntur.14 

NOTES. 

1.  Germanici  mortem.  Gerrnanicus,  a  member  of  the  imperial 
family,  was  looked  upon  by  Tiberius  as  a  rival,  owing  to  his  great 
success  as  a  general,  and  consequent  popularity.  In  the  previous 
year,  on  his  return  to  Kome  from  a  successful  campaign  in  Germany, 
he  died  suddenly,  as  it  was  believed,  by  poison  administered  at  the 
instigation  of  Tiberius. 

_.   Ipse.     Tiberius.     Supply  csepit  with  seevire. 

3.  Initium,  sc.  soeviendi,  etc. 

4.  Cohortibus   praetoriis.      These  were  the  emperor's  body-guard, 
•who  were  quartered  in  Rome. 

5.  Raptum  ierit,  lie  went  about  to  seize.     Raptum  is  the  supine  in 
-urn  after  ierit,  a  verb  of  motion,  and  governs  domiuatiouom. 

6.  Vulsiniis,  a  town  in  Etruria. 

7.  Obscurum.     Tacitus  frequently  dwells  upon  this  especial  feature 
ba  the  character  of  Tiberius— his  dissimulatio,  or  habit  of  concealment. 

8.  Sibi  uni— i.e.,  to  Sejanus. 

9.  Isdem  artibus.     Because  he  was  afterwards  crushed  by  tho  craft 
of  Tiberius. 

10.  Pan  exitio.     Since  ho  killed  so  many  in  his  life,  and  at  his 
death   involved  so  many  in  his  ruin.       Translate— To  which   lie  was 
equally  fatal  loth  in  the  height  of  his  poiccr  and  in  his  death. 

1L  Juxta.  At  once  /atoning  and  imperious,  or  more  literally,  servility 
and  pride  were  united  in  him. 

12.  Causa,  abl. ,  and  to  gain  this  lie  employed. 

13.  Haud   minus  noxia,  no  less  dangerous  — i.e.,  than  largitio  and 
luxus. 

14.  Finguntur,  they  are  assumed.      The  reader  will  notice  in  this 
passage  how  all  the  points  are  put  separately,    without  connecting 
particles,    and  carefully  balanced    one  against  the   other,  while  tho 
choice   of  words   and  the  formation  of  the  sentences  is  studiously 
varied. 

The  following  singular  version  of  tho  early  history  of  the 
Jews  will,  no  doubt,  be  read  with  interest : — 

TACITUS. — "HISTORIES,"  V.  31. 

Plurimi  auctores  consentiunt,  orta  per  JEgyptum  tabo  quo9 
corpora  foedarct,  regem  Bocchorim  adito  Hammonis  oraculo 
remedium  petentem,  purgaro  regnum  et  id  genus  hominum  ut 
invisum  deis  alias  in  terras  avohere  jussum.  Sic  conquisitnm 
collectumque  vulgus,  postquam  vastis  locis1  relictum  sit,  creteris 
per  lacrimas  torpontibus,'-  Moysen  unum  expulum  monuisso  ne 
quam  doorum  hominumve  opem  expectarent  utrisquo  dcserti, 
sed  sibimet,  duce  coalesti,8  crederent,  primo  cujus  auxilio  prto« 


sontes  miserias  pepnlusent.4  Adsensere,  atqne  omnium  ignari  fop. 

tiiitum  it-r  incijijunt;  >-i-<l  nihilaxiaeqtiatn  inopiaaqoffifatifrabat, 
Jamque  baud  procul  exitio  totis  oampis  procubuerant,  own  grox 
asinorum  agreatium  e  pasta  in  rapem  nomore  opaaam  oonoes 
sit.  Sooutus  Moyses  oonjootora  herbidi  soli*  largaa  aquarum 
Tenaa  aperit ;  id  levamen,*  et  oonttnnom  sex  dienun  iter  Mnfflfff. 
aoptimo  pulsis  oultoribos  obtinuero  terras  in  qnfs  orbs  et  tern- 
plum  dicata.7  Moyse*  quo  sibi  in  poatemm  gentam  firmaret, 
novos  ritos  oontrariosqoe  oeteris  mortalibos  indidit.  Protaaa 
illia  omnia  qua  apud  nos  sacra ;  rumum  conooHsa  apod  illos  qn» 
nobis  incosta.  Emgiem  aninialis*  quo  momitrante  errorem 
sitimqae  depulorant,  ponetrali  sacravere,  cseso  ariete  velut  ic 
ooutuiueliam  Hammonis. 

MOTX8. 

1.  Vaatis  locis,  in  the  d«*ert— vsstus,  in  addition  to  th*  idea  of  six*, 
conveying  that  of  emptiness. 

2.  Per  lacrimas  torpentibus,  lamenting  and  dapairing. 

8.  Duce  ctulesti,  ablative  absolute,  tlteir  guide  bring  a  heavenly  one. 

4.  Pepulissent,    they   would   drive   away.      If  the   sentence   was  in 
oratio  recta,  giving  the  words  of  the  speaker,  it  would  be  pepuleritia, 
the  future  perfect — hence  the  past  tense  in  the  oroho  oMv/ua. 

5.  Conjectura   herbidi   soli,  judging  from  ike  verdant  nature  of  tA« 
ground. 

6.  Id  levamen,  thus  they  obtained  relief. 

7.  Urbs  et  tempi um  dicata.     An  abbreviated  form  of  runissslnii 
for  "  urbis  condita  et  templum  dicatum." 

8.  Animalis.     It  was  a  common  belief  among  the  ancients  that  the 
Jews  worshipped  the  ass.     Possibly  the  idea  may  have  sprung  from  a 
distorted  idea  of  the  figures  of  the  chenfbim. 

Our  last  extract  is  tho  final  chapter  of  the  "  Agricola,"  and 
it  is  one  of  the  finest  specimens  of  panegyric  in  the  language. 
Agricola  was  a  Roman  general,  who  won  his  fame  chiefly  by 
hia  successes  in  this  country : — 

TACITUS. — "AGRICOLA,"  46. 

Si  quis  piorum  manibus  locos,  si,  at  sapicntibus  placet,1  non 
cum  corpore  exstinguuntur  magnao  animae,  placide  quiescaa, 
nosque,  domum  tuam,2  ab  infirmo  desiderio  et  muliebribus  la- 
mentis  ad  contemplationom  vii-tutum  tuarum  voces,  qnos  neqne 
lugeri  neque  plangi  fas  est :  admiratione  to  potios,  et  immor- 
talibus  laudibus,  et,  si  natura  snppeditet,  zemulatu  decoremus. 
Is  veras  honos,  ea  conjunctissimi  cujusque  pietas.  Id  filiaa 
quoque  oxorique  pracceperim,  eic  patris,  sic  mariti  memonam 
venerari,  ut  omnia  facta  dictaque  ejus  secum  revolvant,  famam- 
quo  ac  fignram  animi  magis  quam  corporis  conplectantur :  non 
quia  intercedendum3  putem  imaginibus,  qua3  marmoro  ant  sere 
finguntur;  Bed  ut  vultus  hominum,  ita4  simulacra  vnltus  in- 
becilla  ac  mortolia  sunt,  forma  mentis  aeterna ;  quam  tenere  et 
exprimere,  non  per  alienam  materiam  et  artcm,  Bed  tuis  ipse 
moribus  possis.  Quidquid  ex  Agricola*  amavimus,  quidquid 
mirati  sumus,  manet  mansurumque  est  in  animis  hominum,  in 
ffiternitate  temporum,  fama  rerum.8  Nam  mnltos  veterum, 
velut  inglorios  ct  ignobiles,  oblirio  obruet :  Agricola,  posteri- 
tati  norratus  et  traditus,  superstes  erit. 


1.  Ut  sapientibus  placet.       Plato  and  several   other  philosophers 
had  taught  tho  doctrine  of  the  immortality  of  the  sonl,  or  rather  at 
the  thinking  faculty. 

2.  Domus  tuam.     Because  Tacitus  was  a  near  relation  of  Agricola, 

3.  Non  quia  iiiterceduudum,  not  that  I  think  that  ttatuea  thould  U 
forbidden. 

4.  Ut  vultus— ita,  aa  loth  the  face  and  that  which  images  it  are  equally 
frail  and  perishable. 

5.  Ex  Agricola,  t'n  Agricola'»  character. 

6.  Fania  rerum,  in  history. 


TRANSLATION   OF   PART    OF    EXTRACT    II.    IN   LAST 
READING. 

A  walnut  tree  hard  by  the  roadside,  I  get  pelted  with  stones  by 
the  passers  by,  though  my  life  is  faultless.  Such  a  penalty  is  wont  to 
be  inflicted  on  detected  criminals  when  the  peoples'  wrath  brooks  not 
slow  delay.  I  have  done  no  crime,  unless  for  a  tree  to  bear  yearly 
fruit  for  its  owner  is  thought  to  bo  a  crime.  In  days  gone  by,  when 
times  were  better,  tho  trees  would  vie  with  each  other  iu  fertility, 
and  their  thankful  owners,  at  the  ripening  of  the  crops,  would  wreathe 
with  garlands  the  statues  of  the  gods  of  husbandry.  Thus  hast  thoa 
often,  Bacchus,  admired  the  vine  sacred  to  thee,  and  Minerva  has 
admired  her  own  olive;  and  it  has  been  that  the  light  fruit  would  havo 
broken  the  parent  tree  had  not  a  lorsg  forked  pole  helped  tho  bow  to 
bear  tho  weight. 
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HYDROSTATICS.— IV. 

CENTRE  OF  PRESSURE — LEVELS — SPRINGS  AND  ARTESIAN 
WELLS — LAWS  OF  PRESSURE — SAFETY  VALVE — SOLIDS 
IMMERSED  IN  LIQUIDS. 

ALTHOUGH  the  mean  pressure  is  that  at  the  centre  of  gra- 
vity, wo  must  not  imagine  that  this  point  is  the  centre  of 
pressure — that  is,  that  a  support  placed  behind  this  would 
balance  the  pressure.  If  we  suppose  the  surface  divided  into 
layers,  there  will,  if  it  be  rectangular,  bo  At^ 
as  many  layers  above  the  centre  of  gravity 
as  below  it;  but,  since  the  pressure  is 
greater  on  the  lower  layers  than  on  those 

higher  up,  the  larger  part  of  the  pressure  °  ~~~  ~w 

will  be  below  the  centre  of  gravity.  The 
centre  of  pressure  is  therefore  below  this  point.  Its  position 
varies  with  the  shape  of  the  surface,  but  in  a  rectangular  sur- 
face is  situate  at  about  two-thirds  of  the  depth.  This  fact 
should  be  borne  in  mind  in  the  construction  of  lock-gates,  for 
if  a  hingo  be  placed  near  the  top,  and  a  pivot  and  socket  at  the 
bottom,  an  undue  pressure  is  thrown  on  the  lower  support,  and 
thus  there  is  a  tendency  to  wring  or  twist  the  gates.  The  sup- 
ports  should  be  arranged  as  nearly  as  possible  equi-distant  from 
the  centre  of  pressure,  one  being  near  the  bottom,  and  the  other 
about  a  third  of  the  way  .from  the  top,  as  then  the  pressure  is 
equally  distributed. 

There  is  another  property  of  liquids  which  results  from  the  facta 
already  noticed,  and  that  is,  that  the  surface  always  maintains 
its  level  and  forms  an  horizontal  plane.  This  fact  is  familiar  to 

us  by  every-day  experience, 
and  the  reason  of  it  is  easily 
seen.  Let  A  B  c  D  (Fig. 
7)  be  a  vessel  containing 
liquid,  and  let  the  surface  bo 
supposed  to  have  the  figure 
A  G  H  B.  Take  any  layer, 
E  F,  in  the  fluid,  and  ima- 
gining it  to  become  solid, 
let  us  see  what  is  the  pres- 
sure at  each  end  of  it.  At 
E  it  is  equal  to  that  of  a 
column  of  water  having  the 
height  G  E  ;  at  F  it  is  equal 
only  to  the  column  F  H. 
The  former  of  thcso  is  ob- 
viously greater,  and  there- 
fore equilibrium  cannot 
exist  till  this  difference  is 
removed.  The  particles  of 
fluid  will  therefore  move 
from  E  towards  F  until  the 
surface  becomes  even. 

Exactly  the  same  result  will  occur  if,  instead  of  one  vessel, 
we  have  any  number  communicating  with  each  other,  no  matter 
what  their  shape  may  be.  The  apparatus  usually  used  for  the 
proof  of  this  is  shown  in  Fig.  8.  A  number  of  glass  vessels, 
varying  greatly  in  size  and  shape,  but  all  having  the  same 
height,  are  arranged  so  as  to  communicate  freely  with  each 
other.  If  now  water  be  poured  into  any  one  of  them,  all  will 
be  filled,  and  the  water  will  rise  in  each  of  them  to  the  same 
height ;  or,  if  a  stopcock  be  fitted  at  the  bottom  of  each,  and 
they  be  filled  to  different  levels,  immediately  on  the  taps  being 
trrned,  the  level  will  become  the  same  in  all.  The  mass  of 
water  in  M  is  many  times  greater  than  in  N,  yet  it  will  stand  at 
exactly  the  same  height  in 
each.  --- 

Familiar  illustrations  are 
seen  in  tea-pots,  or  other  ves- 
sels used  to  pour  liquids  from. 
The  spout  is  always  so  ar- 
ranged that  the  open  end  of  it 
is  at  least  as  high  as  the  sur- 
face of  the  liquid  within. 

The  practical  applications  of  pj     „ 

this    principle   are   numerous 
and  important.     The  most  common  is  the  level,  which  is  such 
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an  important  instrument  in  surveying  operations.  In  making 
roads  or  railways,  or  still  more  in  canals,  it  is  necessary  that  all 
parts  should  have  as  nearly  as  possible  the  same  elevation,  so 
as  to  avoid  inclines.  If.  is  desirable,  too,  to  do  this  with  p,s  little 
labour  as  possible,  and  therefore  that  route  is  chosen  which  will 
require  least  cutting  or  embankment.  To  ascertain  this,  level- 
ling is  required.  The  form  of  level  which  shows  best  the 
principle,  though  not  the  one  commonly  used,  is  shown  in  Fig.  9. 
A  glass  tube  is  taken,  and  each  end  is  bent  at  right  angles. 
This  is  supported  on  a  stand,  and  water  poured  in  so  as  to  rise 
a  little  way  in  each  limb.  A  float  rests  on  the  liquid  at  each 
end,  supporting  a  framework  with  cross  wires.  A  graduated 
pole  is  then  set  up  at  a  distance,  and  the  observer  notes  what 
part  of  it  is  in  a  straight  line  with  the  points  where  the  wires 
cross,  and  thus  finds  the  difference  in  height  between  the  place 
where  the  pole  is  and  that  where  he  stands. 

The  surface  of  the  earth,  however,  is  not  a  true  level,  but  a 
curve  which  differs  from  a  straight  line  by  about  eight  inches  in 
a  mile ;  an  allowance  to  this  extent  has  accordingly  to  be  made, 
for  the  surface  of  water  keeps  to  the  curve,  or  natural  level,  as 
it  is  called.  In  a  small  surface  this  is  not  noticed  at  all,  but 
we  observe  that  when  a  ship  is  going  out  to  sea  the  hull  is 
hidden  by  this  curve,  while  the  masts  still  remain  visible. 

The  more  common  form  of  level  consists  of  an  even  tube  of 
glass  nearly  filled  with  spirit,  so  that  only  a  small  bubble  of 
air  remains  in  it.  Both  ends  are  then  closed  up,  and  it  ia 
mounted  in  a  case,  so  that  the  sides  of  the  tube  are  exactly 
parallel  to  the  bottom.  If  it  be  placed  on  an  horizontal  surface, 
the  bubble  will  remain  exactly  in  the  middle ;  but  if  either  end 
be  elevated  at  all,  the  bubble  will  rise  to  that  end.  In  levelling-, 
one  of  thcso  levels  is  fixed  to  the  stand  of  the  telescope  so  as 
to  be  parallel  to  it.  It  is  then  adjusted  by  means  of  thumb- 
screws so  as  to  be  perfectly  horizontal,  and  on  looking  through 
the  telescope  the  elevation  on  the  pole  may  be  read  off  with 
much  more  accuracy  and  at  a  greater  distance  than  when  the 
other  form  of  level  is  used. 

It  is  on  this  principle  of  water  always  finding  its  level  that 
a  town  is  supplied  with  water.  If  there  bo  a  convenient  eleva- 
tion outside  the  town  a  reservoir  is  made  there,  and  the  water 
pumped  up  into  it.  Pipes  are  then  laid  on  from  this  to  all 
parts  of  the  town,  and  in  these  the  water  will  rise  to  an  eleva- 
tion nearly  equal  to  that  of  the  reservoir.  The  small  difference 
in  height  arises  from  the  friction  of  the  water  in  the  pipes. 
Instead  of  a  reservoir  the  water  is  sometimes  forced  into  a 
lofty  pipe  open  at  the  upper  end,  and  from  this  it  flows  to  all 
parts,  the  principle  being  exactly  the  same.  In  the  samo 
way  a  fountain  acts,  and  any  one  with  a  little  mechanical 
ingenuity  can  easily  fit  one  up  for  himself.  A  reservoir  has  to 
be  provided  at  a  height  exceeding  that  to  which  the  water  is  re- 
quired to  rise,  and  a  pipe  is  brought  down  from  this  to  the  jet. 

Springs  and  artesian  wells  depend  on  this  same  principle. 
In  mountainous  and  elevated  districts  there  is  always  a  larger 
fall  of  rain,  because  the  hills  condense  the  clouds.  This  rain 
soaks  in  through  crevices  of  the  rocks,  till  it  finds  its  way  to 
some  largo  cavity.  Many  different  crevices  often  lead  thus  to 
one  largo  chamber,  and  the  water  being  unable  to  find  any  other 
escape,  rises  from  this  to  the  surface,  forming  a  spring. 

In  some  places  all  the  upper  strata  of  the  soil  are  easily 
permeated  by  the  rain,  but  at  a  greater  depth  there  exists  one 
through  which  it  cannot  pass.  It  accordingly  accumulates 
there,  and  if  a  hole  be  bored  in  the  ground  down  to  this  level, 
the  water  will  frequently  rise  to  the  surface  and  form  an 
artesian  well.  One  of  these  near  Paris  is  bored  to  a  depth  of 
1,800  feet,  and  the  water  in  it  rises  with  such  force  that  in  a 
vertical  tube  it  would  rise  over  100  feet.  It  is  said  to  be  capable 
of  supplying  over  14,000,000  gallons  per  day. 

We  have  seen  that  the  pressure  in  any  liquid  depends  upon 
the  area  of  the  surface  and  the  depth.  It  is  manifest,  how- 
ever, that  this  pressure  must  vary  with  the  density  of  the 
liquid,  and  it  is  found  to  be  in  direct  proportion  to  it.  The 
apparatus  represented  in  Fig.  10  supplies  us  with  a  proof 
of  this.  A  glass  tube  is  bent  into  the  shape  of  a  U,  except 
that  one  limb  is  shorter  than  the  other.  If  now  we  take  two 
liquids  of  different  densities  which  will  not  mix,  and  pour  one 
into  each  limb,  we  shall  find  that  the  level  will  not  be  the 
same  in  each,  as  it  would  were  both  filled  with  the  samo 
liquid.  Suppose,  for  instance,  that  mercury  is  poured  into  the 
bend  of  the  tube  till  it  rises  a  little  way  in  each  limb.  Now 
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poor  water  into  B  until  it  stand*  13J  incho*  above  the  surface  of 
the  mercury,  we  shall  find  that  then  the  level  of  the  mercury  in  A 
will  be  only  1  inch  IM^HT  than  in  B.  The  13|  inches  of  water  are, 
then,  balanced  by  the  1  inch  of  mercury.  If  a  layer,  t  o  (Fig.  10), 
of  the  mercury  be  supposed  to  become  solid, 
the  proMuro  on  each  tide  of  it  must  bo  equal, 
sinoo  the  fluid  is  at  rest.  Now  the  pressure 
on  the  aide  towards  B  is  equal  to  the  weight  of 
the  moroury  on  that  side,  and  of  13J  inches  of 
water,  while  that  on  the  other  aide  in  equal 
t<>  t!i"  naino  amount  of  mercury,  and  a  column 
1  in.-li  high  in  addition. 

If  tho  column  of  mercury,  instead  of  being 
1  inch  high,  wore  made  as  long  aa  that  of 
the  water,  or  13J  inches,  the  pressure  would 
be  13J  times  as  great. 

We  see,  then,  that  the  pressure  on  any 
body  immersed  in  mercury  is  13|  times  as  great 
aa  on  tho  same  body  immersed  to  tho  same  depth  in  water. 
But  tho  density  of  mercury  is  13J ;  the  pressure,  then,  varies  as 
the  density.  Hence,  when  two  different  liquids  are  placed  in 
vessels  communicating  with  each  other,  the  heights  at  which 
they  stand  will  be  in  inverse  proportion  to  their  densities. 

Wo  have  now  seen  tho  most  important  facts  concerning  the 
pressure  of  liquids ;  but  before  passing  on,  wo  may  just  notice  the 
construction  of  the  safety-valve,  which  involves  some  of  these 
principles.  In  an  hydraulic  press,  tho  boiler  of  an  engine,  and 
other  similar  machines,  there  is  a  danger  of  tho  pressure  be- 
coming greater  than  tho  strength  of  tho  materials  can  over- 
come, in  which  case  tho  cylinder  will  burst.  To  guard  as  much 
as  possible  against  this,  a  safety-valve  is  introduced,  tho  object 
of  which  is  to  relieve  or  remove  tho  pressure  when  it  is  becoming 
dangerous. 

In  a  convenient  part  of  tho  surface  which  is  exposed  to  the 
pressure,  a  conical  hole  (A,  Fig.  11)  is  drilled,  and  a  valve  or 
plug  is  made  to  fit  accurately  into  it.  This  plug  is  fixed  to  a 
lever,  c  D,  which  turns  on  a  hinge  at  c,  and  at  the  other  extre- 
mity carries  a  weight,  w.  This  weight  can  be  fixed  at  any  part 
of  the  lover,  and  thus  tho  pressure  exerted  by  it  can  be  altered; 
it  is  usually  so  adjusted  that,  before  tho  pressure  inside  tho 
boiler  begins  to  bo  dangerous,  it  overcomes  the  weight,  and, 
opening  the  valve,  relieves  tho  pressure  by  allowing  the  steam 
to  escape.  Suppose,  for  instance,  that  a  safety-valve  has  to  bo 
fitted  to  a  boiler  so  as  to  limit  the  pressure  to  40  Ib.  per 
square  inch.  Let  the  plug,  A,  have  an  area  of  half  a  square 
inch,  and  be  attached  to  the  lever  at  a  distance  of  2  inches 
from  the  fulcrum,  also  let  the  weight 
be  2J  Ib.  Since  the  plug  has  an 
area  of  half  a  square  inch,  it  must 
yield  when  a  force  of  20  Ib.  is  ap- 
plied to  it,  and  must  therefore  be 
Fig.  11.  pressed  down  with  this  force.  The 

weight  is  one-eighth  of  this,  and  hence 

it  must  act  at  a  leverage  8  times  as  great — that  is,  it  must  be 
fixed  16  inches  from  c.  If,  then,  the  weight  be  adjusted  thus, 
the  boiler  is  perfectly  safe,  for  when  the  pressure  exceeds 
40  Ib.  to  the  inch,  the  valve  will  open  and  allow  some  of  tho 
steam  to  escape.  These  valves  are  sometimes  made  with  a 
spiral  spring  instead  of  a  lever,  but  they  act  in  the  same  way. 
In  practice  it  is  common  to  have  two  ;  one  is  so  placed  that  it 
cannot  be  touched  or  altered,  and  this  is  adjusted  to  the  greatest 
pressure  that  can  with  safety  be  applied  ;  the  other  is  under  the 
control  of  the  engineer,  who  adjusts  it  according  to  the  pressure 
he  requires.  The  sides  of  the  valve  are  always  made  to  slope 
considerably,  as  otherwise  it  might  become  rusted  in,  and  thus 
cause  an  explosion. 

We  now  pass  on  to  notice  the  effects  produced  on  solids  by 
their  immersion  in  liquid.  Of  course,  we  only  deal  now  with 
the  mechanical  or  physical  effects,  and  therefore  speak  only  of 
substances  that  are  insoluble  in  water.  Some  bodies  are  dis- 
solved, and  others  are  chemically  altered  by  immersion  in  liquid ; 
but  it  is  the  province  of  chemistry  to  examine  theso  changes. 

The  main  effects  produced  by  the  immersion  of  a  solid  in  a 
liquid  are  tho  following: — 

1.  It  displaces  a  volume  of  fluid  equal  in  bulk  to  itself. 

2.  It  is  buoyed  up  with  a  force  exactly  equal  to  the  weight  of 
an  equal  bulk  of  the  fluid,  and  therefore  loses  a  portion  of  its 
weight  equal  to  this. 


3.  The  upward  pressure  of  the  surrounding  liquid  act*  ver- 
tically through  the  centre  of  gravity  of  the  displaced  liquid. 

If  wo  dip  our  hand*  into  •  heavy  liquid  we  feel  thu 
buoyancy;  or  if,  when  bathing,  we  lift  a  Urge  atone,  we  shall 
find  that  it  u  earner  to  carry  it  when  it  is  under  water  than 
when  above.  A  more  ooncloaivo  proof  U  to  suspend  a  heavy 
body  from  a  spring  balance,  and  having  observed  the  weight, 
dip  the  body  into  water  and  observe  again  how  much  it  weigh*. 
Wo  Mliall  find  that  iU  weight  U  apparently  less  than  it  was. 

When  a  solid  is  thai  immersed,  it  is  clew  that  it  moat  dis- 
place a  quantity  of  water  equal  in  bulk  to  itself .  Two  sub- 
stances  cannot  occupy  the  same  space  at  the  same  time— the 
solid,  therefore,  takes  the  place  of  an  equal  volume  of  the 
liquid ;  and  if  before  immersion  we  completely  fill  the  vessel 
with  water,  and  carefully  catch  all  that  runs  over  when  the 
solid  is  dipped  into  it,  we  shall  have  an  experimental  proof  of 
the  fact.  In  this  way  the  bulk  of  a  solid  of  irregular  shape 
may  easily  be  ascertained.  We  have  only  to  plunge  it  into  • 
vessel  brim-full  of  water  and  measure  tho  amount  that  runs  over, 
and  this  will  give  us  the  bulk  of  the  solid. 

Now  tho  loss  of  weight  in  tho  solid  is  exactly  equal  to  that  of 
this  bulk  of  water.  Let  it  have  the  shape  of  A  (Fig.  12),  and 
let  a  portion  of  the  water  in  the  vessel  having  the  tame  bulk  and 
shape  bo  supposed  to  become  solid ;  it  will 
remain  in  equilibrium,  the  forces  acting 
upon  it  being  its  own  weight  acting  down- 
wards through  its  centre  of  gravity,  and 
tho  upward  pressure  of  the  surrounding 
water  which  is  exactly  equal  and  opposite 
to  this.  Now  let  tho  solid  take  the 
place  of  this,  and  it  will  bo  buoyed  up  to 
exactly  the  same  extent,  since  no  change  is  made  in  the  water 
around.  The  strain  on  the  cord  will  be  equal  to  the  weight  of 
A,  less  the  weight  of  the  equal  bulk  of  liquid.  A,  therefore, 
loses  this  portion  of  its  weight.  Just  the  same  reasoning  will 
apply  if  tho  solid,  instead  of  being  wholly  immersed,  floats  on 
the  surface.  The  weight  of  the  water  it  displaces  will  be  exactly 
equal  to  its  own.  If,  then,  it  weighs  only  half  as  much  as  an  equal 
bulk  of  water,  it  will  only  be  immersed  to  half  its  depth.  We 
thus  see  that  a  body  will  float,  remain  suspended,  or  sink, 
according  as  its  weight  is  less,  equal  to,  or  greater  than  that 
of  an  equal  bulk  of  water.  Thus  any  solid,  however  heavy, 
may  be  made  to  float,  provided  it  be  flattened  out  and  shaped 
so  as  to  displace  a  bulk  of  water  weighing  more  than  itself.  In 
this  way,  though  iron  is  seven  times  heavier  than  water,  ships 
are  made  of  it,  which,  even  when  loaded  with  a  heavy  cargo, 
are  perfectly  safe. 

The  human  body,  in  its  ordinary  condition,  is  lighter  than 
water,  and  hence  will  float  with  a  small  portion  above  the  sur- 
face. The  art  of  swimming,  therefore,  is  to  keep  the  body  in 
such  a  position  that  tho  nose  and  mouth  may  bo  above,  so  that 
breathing  may  not  bo  interrupted.  Fear,  however,  causes  the 
chest  to  be  contracted,  and  thus  a  less  bulk  of  water  is  dis- 
placed, and  tho  body  sinks  deeper.  Tho  same  principle  account* 
for  the  fact  which  every  swimmer  must  have  noticed,  that  it  is 
easier  to  swim  in  salt  water  than  in  fresh.  A  volume  of  sea 
water  weighs  more  than  an  equal  volume  of  fresh;  hence  a 
smaller  bulk  is  displaced  by  his  body,  and  accordingly  he  is 
lifted  higher  out  of  it,  and  has  a  smaller  quantity  to  displace 
as  he  moves  through  it.  In  the  same  way  a  ship  is  always 
found  to  draw  less  water  in  the  sea  than  in  a  river;  hence, 
a  vessel  in  a  river  may  be  loaded  till  she  is  immersed  too  far 
below  the  water-line  to  be  able  to  stand  rough  weather,  but  on 
reaching  the  sea  she  rises  sometimes  three  or  four  inches. 

We  may  state,  then,  generally  that  a  body  in  any  liquid  loses 
as  much  of  its  weight  as  is  equal  to  that  of  the  liquid  it  dis- 
places. There  is  one  simple  experiment  which  furnishes  an 
elegant  proof  of  this.  Let  a  cylinder  of  brass  be  procured,  and 
also  a  case  which  it  fits  into  and  exactly  fills.  Place  the  cylinder 
and  case  in  one  pan  of  a  pair  of  scales  and  carefully  balance  it. 
Now  take  the  cylinder  from  the  case,  and  by  a  fine  thread  or 
hair  suspend  it  under  tho  pan,  and  so  arrange  the  apparatus  that 
it  may  dip  into  a  jar  of  water.  The  scale  will  at  onoo  rise, 
showing  that  the  cylinder  has  lost  weight  by  immersion ;  but  if 
we  pour  water  into  the  case  till  it  is  filled,  we  shall  find  that  the 
scales  balance  as  at  first.  We  have  thus  a  conclusive  proof  of 
the  proposition,  the  water  in  the  case  being  clearly  exactly 
equal  in  bulk  to  the  cylinder, 
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This  principle  is  said  to  have  been  discovered  by  Archimedes 
in  the  following  manner  : — Hiero,  the  King  of  Syracuse,  had 
some  gold  which  he  wished  made  into  a  crown ;  so,  having 
weighed  it,  he  handed  it  to  a  jeweller  of  the  day  for  that  pur- 
pose. When  it  was  returned  he  found  the  weight  was  correct, 
but  had  a  suspicion  that  some  of  the  gold  had  been  kept  back 
and  its  place  supplied  by  baser  metal.  He  accordingly  re- 
quested Archimedes  to  try  and  discover  whether  or  not  it  was 
so.  For  a  long  time  he  puzzled  his  brain,  trying  to  devise  some 
plan  for  solving  the  problem.  At  last,  when  taking  a  bath,  he 
noticed  that  his  body  displaced  a  bulk  of  the  water,  and  was 
buoyed  up  by  its  pressure.  From  this  the  idea  struck  him,  and 
he  rushed  out  exclaiming,  "  I  have  found  it !  I  have  found  it !  " 

EXAMPLES. 

1.  In  an  hydraulic  press  the  diameter  of  the  small  piston  is  three- 
quarters  of  an  inch,  and  that  of  the  large  one  9  inches.     The  lever  ia 
2  feet  long,  and  the  piston  is  attached  4  inches  from  the  end.     What 
power  must  I   apply  to   compress   any   substance  with   a   force   o£ 
20  tons  ? 

2.  What  is  the  pressure  on  the  sides  and  what  on  the  bottom  of  a 
vessel  10  feet  by  6,  filled  with  water  to  a  depth  of  4  feet  6  inches  ? 

3.  A  canal  is  9  feet  wide,  and  the  water  rises  against  a  lock-gate  to 
the  height  of  12  feet  6  inches.     Bequired  the  pressure  on  the  gate. 

4.  Two  pistons  are  fitted  into  a  vessel.     One  has  an  area  of  4  square 
inches,  the  other  is  7  inches  in  diameter.     What  force  must  be  exerted 
on  the  small  one  to  produce  a  pressure  of  380  pounds  on  the  other  ? 
(The  area  of  a  circle  is  31th  times  the  square  of  the  radius.) 

5.  A  canal  is  6  feet  deep,  but  the  bank  slopes  so  that  the  length  ot 
it  from  the  surface  to  the  bottom  is  6  feet.     What  pressure  does  a 
portion  of  the  bank  12  yards  long  sustain  ? 

6.  The   pressure    on   a   surface   3   inches   long   and  2  inches  wide, 
immersed  in  a  vessel  of  water,  is  3  pounds.     If  it  be  sunk  3  feet  deeper, 
What  will  the  pressure  be  ? 


LESSONS  IN   GREEK.— XXXY. 

CONTRACTED  PUEE  VEKBS. 

IN  order  to  obtain  a  perfect  acquaintance  with  those  verbs,  we 
must  still  take  up  the  forms  in  detail,  and  first 

THE   PRESENT   AND   IMPERFECT   ACTIVE    OF    CONTRACTED 
VERBS   IN    aw. 

VOCABULARY. 


AOvpeu,  I  am  dispi- 

Eiraivfiti, I  praise. 

Tloieu,  I  make,  I  do  ; 

rited  (OVMOS,  spirit, 

EuTuxeoi,  I  am  fortu- 

hence   ironjTTjs,    a 

courage). 

nate. 

poet  —  that    is,    a 

Afj.f\ea>,    I    neglect, 

Et^f?)   tr's>   ^>    a   re" 

maker  or  inventor. 

disregard. 

quest,  prayer. 

Tiovttii,  I  labour. 

Av,    short     for    fav 

Kpareo)   (with   gen.), 

TipoffSoKaca,  I  expect, 

(with  subj.  mood), 

I   command    (/cpa- 

look  for. 

if. 

TOS,  strength). 

~2,iya<a,  I  am  silent. 

A.Tropft€u>,  I  flow  from. 

Aa\(ca,  I  speak. 

2v\\a,/j./3ai'ca,   I  take 

AffKfu,    I    practise, 

MaAa,  greatly,  much  ; 

with,   I  help  (go- 

exercise. 

compar.      /j.a\\ov, 

verns  the  dative). 

Aeco    (with    gen.),  I 

rather    (in    Latin 

SujUTropeoj,    I    labour 

want  ;    5e7,    it    is 

magis,      potius)  ; 

with,  assist. 

necessary      (with 

superl.      fMa\iffra, 

TeAeoj,  I  bring  to  an 

ace.  and  inf.). 

maxime,      very 

end,  accomplish. 

Au<rrux€a>)  I  am  un" 

much,  perfectly. 

4>poj/ea>,  I  have  in  my 

fortunate. 

OuSeTroTe,  never. 

mind,     I      mind  ; 

EfoAco     or    0eA«,     I 

OuTe-  —  ovre,  neither 

/j.eya     typovtiv,     to 

wish,  I  will. 

—  nor. 

bo  haughty. 

Ayairata,  I  love. 

E|oiraTa&),  I  deceive. 

2<a>iraw,  I  am  silent. 

AK/UTJ,     -TJS,     rj,    the 

'HAi/cia,  -as,  -tj,  age. 

Stry/cu/caw,  I  mix  to- 

height, the  bloom 

©afipaXfus,  daringly, 

gether,  put  in  con- 

or     flower      (our 

bravely. 

fusion    (KVKO.CII,    I 

acme). 

I8eo,  -as,  rj,  appear- 

move, mix). 

AcrTpairrta,  I  lighten 

ance,  form. 

'Svfj.fiaxos,  -of,  fight- 

(it lightens). 

Kai,  even. 

ing  with  (on  the 

Bpoi/Taw,  I  thunder. 

Nt/caw,  I  conquer. 

side   of).       As   a 

Apaca,  I  do. 

'Opao>,  I  see. 

substantive,       an 

'EAAas,  -&5os,  y,  Hel- 

'Opfj.au,  I    set    out, 

ally.                  [die. 

las,  Greece. 

rush.                         |TeAeimHu,Iend(life), 

QUESTIONS  ON  THE  ENSUING  EXERCISE. 

What  is  f^airartacriv  made  up  of  ?  What  mood,  tense,  and 
person  is  it  ?  What  class  of  verbs  does  it  belong  to  ? 

Why  is  i)\iKias  in  the  genitive  case  ?  Go  through  the  noun — 
that  is,  decline  it. 

Give  the  tense  to  which  6pa  belongs  in  all  its  parts — first 
uncontracted,  then  contracted. 

What  part  of  the  verb  is  5p«<n  P 

Wkat  is  the  root  of  yo-rpaTrrfv  ?  What  augment  has  the 
form? 

Explain  the  formation  of  crvveKvica. 

What  part  of  the  verb  is  aya-iraey  ?     Go  through  the  tense. 

EXERCISM  97. — GREEK-ENGLISH. 

1.  rioAAaKis  yvcafj.r]v  t^airarfaffLv  <5ecu.  2.  MTJ  ere  i/iKarca  /cepSos. 
3.  Epw  TTJS  ctperrjs.  4.  FIoAAaKis  viica  /cat  tcaitos  avSpa  ayaQov.  5. 
Of  ayadot  epcaffi  TTJS  aperrjs.  6.  IIoAAot  avdpcairoi  fv  TTJ  TTJS  ^Ai/cias 
UK/J.TI  TeAeuTcotnj'.  7.  H  fficaira,  TJ  Ae-ye  a/Afivova..  8.  Ava.yK.rj  tern 
iravras  avdpuirovs  TeAeurav.  9.  Nous  opa,  /cat  vovs  aitovei.  10. 
0a/5£aA€ws,  <a  ffTpariatrai,  op/j.cofj.ff  tin  TOVS  Tro\efj.iovs.  11.  Tlpiv 
ufv  irfivyv  iroAAoi  ecrdiovffi,  irpiv  5e  Si^/riv  irivovaw.  12.  Oun  fff'n 


rois  /XT;  Spcaffi  crvfj.fj.axos  "rv^jn-  13.  TiepiK\.r)s  ijcrTpairrev,  t&potira., 
ffvveKUKa.  TI\V  'EAAaSa.  14.  Ei0e  iravres  iratSes  TOI/S  yoveas 
aycnrcpev. 

EXERCISE  98. — ENGLISH-GREEK. 

1.  Thou  deceivest.  2.  He  deceives.  3.  He  was  deceiving. 
4.  You  two  deceive.  5.  They  deceive.  6.  They  were  conquer- 
ing. 7.  We  were  conquering.  8.  The  general  conquers  all  his 
enemies.  9.  I  am  hungry.  10.  We  are  thirsty.  11.  They  are 
hungry.  12.  The  allies  are  hungry.  13.  It  lightens.  14.  It 
thunders.  15.  Thou  didst  put  the  city  in  confusion.  16.  Good 
children  love  their  parents.  17.  The  boy  loves  his  mother.  18. 
Thou  lovest  all  men.  19.  They  see  thee. 

THE  PRESENT  AND  IMPERFECT  ACTIVE  OF  CONTRACTED 
VERBS  IN  ew. 

VOCABULARY. 


EXERCISE  99. — GREEK-ENGLISH. 

1.  AvTjp  iroj/rjpos  Sinrruxei,  KO.V  fVTvxy.  2.  Bios  KpariffTos  (sc. 
«o"Ti)  av  6v[j.ov  Kparris.  3.  'Siyav  yuaAAoi/  77  AaAeiV  irpeirei.  4.  'O 
rt  av  TroiTjre,  vo/K^ere  bpav  Qeov.  5.  <J>iAos  <pt\cii  av^LVovwv  ai/Tip 

TTOVfl.        G.    Ot  avOpUTTOl    Ql>7]TOl    fj.ri    (ppOVOVVTWl'    VTTfp    OtOVS.        7.     'O 

juaAiffTa  tvrv-)(_<av  yurj  /j.eya  (ppovfirta.  8.  OvSeTror'  a6v/j.eit>  TOV 
Kanias  irpaTTOVTa  8e<,  ra  f)f\Tico  5e  TrpoffSoKav  aet.  9.  Tai  TTOVOVVTI 
©eos  o"uAAa/x$apet.  10.  AiKaioavitrtv  aiTKeire  *cai  fpyy  /cat  \oyy. 

REMARKS. 

Kav,  a  contraction  of  /cat  av  or  /cat  tav,  means  even  tliough. 
Of  avBpooiroi,  etc.,  let  not  mortal  men  aspire  above  the  gods. 
KOKCOS  irpaTTtiv  ia  to  be  in  bad  circumstances,  to  be  ill  off,  to 
be  in  an  unhappy  condition. 

EXERCISE  100. — ENGLISH-GREEK. 

1.  He  is  unfortunate.  2.  They  are  fortunate.  3.  They  are 
fortunate,  but  they  are  not  happy.  4.  You  are  unfortunate.  5. 
Conquer  your  spirit.  6.  Friends  work  together  with  (dat.) 
friends.  7.  Let  not  a  mortal  man  think  (carry  his  aims)  above 
the  gods.  8.  They  become  dispirited  when  they  are  unfortunate. 
9.  Thou  art  dispirited.  10.  He  is  dispirited.  11.  The  boy 
neglected  his  body.  12.  A  wise  man  praises  those  who  (TOVS 
with  pros,  part.)  practise  justice. 

THE  PRESENT  AND  IMPERFECT  ACTIVE  OF  CONTRACTED 
VERBS  IN  00). 

VOCABULARY. 


Afiavpoca,      I     waste 

ZTJAOCO,!  desire,  strive 

'Otrrrep,    TjTrep,    direp, 

away,  darken. 

after. 

who,  which. 

A/j.f\eta,       careless- 

©etos, -a,  -ov,  divine. 

2w€|o/xoioo),  I  make 

ness,  disregard. 

Koivojvia,  -as,  TJ,  com- 

like, compare  (aw, 

Avdpwirivos,    -TJ,    -ov, 

munity,  participa- 

ef,    and     bfj.oios, 

human. 

tion,    communion 

like). 

ATTOppOTJ,   -TJS,    T],  OUt- 

(KOIVOS,  common). 

Tu<pAoo>,      I      make 

floW,  source. 

Atjuos,  -ov,  o,  hunger. 

blind      (T  v  cj)  A  o  s  , 

E£i(roci>,  I  make  equal' 

Opfloco,  I  put  upright, 

blind). 

(io-os,  equal). 

restore     (opQos, 

XaAeTTcos,     hardly, 

ZTjTeco,  I  seek. 

straight,  upright). 

with  difficulty. 

EXERCISE  101.  —  GREEK-ENGLISH. 

1.  To  OA.TJ06S  /caA/Voj,  6-h'fp  tK  Betas  Koivwvtus  e%et  TT?*-  aTropporjj', 

ovTf  irovot   77  Aiuos  t\  a/ieAeia  TIS,  oyre  o  xpovos  apavpot.      2.   Af 
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ra  «0rj  far  own  irvvt£ofj.oiovv.  3.  XoA«ir«f  w  ran  rwf 
f  apcrair  »{irr<>i»;i  TOUT  uraivom.  4.  /TjAou,  w  wai,  TOUV 
«<r0Aoi>*  KCU  (ruHppuvai  avOpa,.  6.  *H  TI/X»?  iroAAout  *a«a>v  wpetr- 
Torrat  opdoi.  6.  FlATjOoi  KUKWI/  ri\v  avOfjwwwyv  (wnv  a^at/pui.  7. 
Of  pfayiai  TTJI/  <ro<pMi>  fakottv. 

KKMAKKS. 

To  aATjflf  *  KaAAoT  is  tho  object  to  tho  verb  apaupoi.  Tho 
sentence  will  bo  moro  easily  rendered  if  inverted  thu«,  ovrt 
worai,  eta.,  apivpoi  TO  (caAAor  6-rtp,  etc. 

Ol  vt afiai  TTJV  atxpiav  ^Aoi«y.  The  verb  is  in  tho  optative, 
the  mood  which  denotes  a  wish  (opto,  I  desire),  and  tho  sentence 
may  bo  translated — O  that  young  men  would  earnestly  seek 
af  tor  wisdom  I 

EXERCISE  102. — ENGLISH-GREEK. 

1.  Thou  wastcst  away  thy  strength.  2.  Ho  wastes  away  his 
it  boys  would  sock  for  learning  (ra,  y pa^nara). 
•I.  K'ii'hea  blind  mon.  5.  Ho  was  freeing  tho  captives.  6.  They 
froo  their  children.  7.  Thou  wast  freeing  thy  father,  a  captive. 
8.  Ho  restores  tho  bod  citizens.  9.  Disregard  of  life  blinds 
the  foolish.  10.  They  two  blinded  their  friends. 

CONTRACTED   VERBS    IN   OOi    IN   THE   PRESENT  AND   IMPERFECT 
MIDDLE   OR   PASSIVE. 


ASi/vaTCM,    I     am 

powerless. 

A.Kpoaofiai       (with 
•ive),  I   hear, 

listen. 

"Hfj.epa5pofj.os,  -on,  6, 


VOCABULARY. 
a  day-  runner, 
courier. 

JVIa/copioj,       -a,      -i 
happy. 


(Latin, 
machina,  our  ma- 


chine),  construct, 

devise. 
'TVoSTj/ua,  -aros,  TO,  a 

sandal,  a  shoe. 
Xpao/uat  (Latin,  utor, 

with  dat.),  I  use. 


EXERCISE  103. — GREEK-ENGLISH. 

1.  'Orav  aSwarrjs  Tip  tt\ovT(p  xpi)o~6at,Ti  Siatpfpets  TOU  TTfvriTos; 
2.  Ewovs  \oyos  \virrjf  larai.  3.  fifj.tafj.(voi  travrts  Tj^ovrai  /Bporoi. 
4.  Of  avOpwiroi  TroAAa  p.r\xav<tivrai.  5.  Ma/copios  fffriv  oans  ov(Tiai> 
Kai  vow  «xel>  XP"nral  7aP  Ka\ws  tts  TO.VTO.  (is  a  5ei.  6.  'O  ayaQos 
inro  iravroiv  TifiaTat.  7.  Of  rj/Afpodpofiot  OVK  expuvTO  inroSij/j.ao'ii' 
(v  THUS  6Sois. 

REMARKS. 

Ti  8ia(pfp(is,  etc.,  Tiow  do  you  differ  from  a  poor  man  ?  lite- 
rally, the  poor  man,  the  Greeks  using  the  definite  article  to 
denote  a  class. 

Xp77Tai  yap  KaAcos  K.T.A.  (*cai  TO  Aonra,  equivalent  to  our  etc. — 
that  is,  et  cetera,  though  tho  et  is  not  used  in  good  Latin).  This 
member  in  full  is  XP7)"™5"  7aP  Tfl  ovffia  fis  Tainra  « is  a  Set  XP7?0""0"- 

EXERCISE  104. — ENGLISH-GREEK. 

1.  Thou  didst  hear.  2.  They  were  hearing.  3.  Ho  was  hear- 
ing. 4.  Ho  hears.  5.  They  devise.  6.  They  devised.  7.  He 
uses.  8.  You  two  use.  9.  They  use.  10.  You  were  using.  11. 
Ho  was  using.  12.  They  were  using.  13.  Thou  art  unable  to 
uso  thy  substance  (rj  ov&ia)  wisely.  14.  Happy  are  those  who 
use  their  substance  wisely. 

CONTRACTED   VERBS   IN   CM,   PRESENT  AND  IMPERFECT 

MIDDLE  OR  PASSIVE. 
VOCABULARY. 

ASiKeia,  I  act  unjust-  'E\\r)i>,   -i)vos,    6,   a  and  an  opt.  with 

ly,  I  do  an  injury.  Hellene,  a  Greek.  tho       historical  ; 

A.i$fo/j.at,      I     am  ETOS,    CTOI/S,    TO,    a  after  verbs  denot- 

ashamed,  I   reve-  year.  ing  care,  also  the 

rence.  lo-x^poj,    -a,    -ov,  future  indicative). 

fiiriffrtta,  I  believe  strong.  nATjavoj, -a,-ov,near; 
not,  trust  not ;  KaTa^poj/eco,  I  look  of  Tr\t)<riov,  tho 
passive,  find  no  down  on,  I  do-  near,  your  neigh- 
credit,  spiso  ;  pass.,  I  am  bours  or  relatives. 

AiroAutm,  -«a>s,  ^,  a  despised.  IloAiopfcca),  I  besiege, 

solution,    dissolu-  Mjo-eco,  I  hate.  Tpoia,  -aj,  i],  Troy, 

tion,  freeing,  ter-  'Onus,  so  that  (takes  *o/3e&),    I    frighten; 

mination.    [quire.  a  subj.  with   tho  mid.,  I  fear. 

Afo,ua<,  I   need,  re-  principal    tenses, 

EXERCISE  105. — GREEK-ENGLISH. 

1.  Toy  ayaOov  avSpa  iroiov  Iraipov.  2.  Top  iffxypov  Sti  irpaov 
ftvai  6ir(as  of  ir\T)ffiov  aiSieirai  /xaAAo^  ij  (poficavrai.  3.  \Trio~Towrai 
ol  \a\oi,  KO.V  a\riQtv<affiv.  4.  Of  ITtpo-at  viro  Ttov  'I.\\i\v<ov  f(jii<r- 
OWTO  Kai  KorttypovowTo.  5.  'O  itriotf  aSiicoiv  ovStvos  Stirat  vo^ov. 


C.  Tpoia   8«*a   «TTJ    inro   TUV  'EAAtycwf    (voAtopKfiTO.       7. 
fyoflttaOtf  6a.va.ruv,  awo\vffiv  KO.K.UV. 

BEJIARKS. 

+t\ovmti.    Tho  full  form  I*  of  Qikowrt »,  etc. 
A««o  «TT),  /or  ten  year*.    Duratiou  of  timo  in  Greek,  as  ia 
Latin,  IH  put  in  the  accusative. 

EXKKCISB  106. — ENQLUIH-GREEK. 

I.  Despise  not  each  other.  2.  They  find  no  credit.  3.  Thoa 
dospisost  tho  bad.  4.  He  was  despised  (while)  despising.  5. 
Ho  acts  uHJuHtly.  6.  Those  who  act  unjustly  are  acted  un- 
justly to.  7.  They  fear  death,  the  end  of  evils.  8.  Tho  citizen* 
fear  lest  the  city  may  be  besieged.  9.  They  speak  the  truth. 

CONTRACTED  VERBS  IN  o«,  PRESENT  AND  IMPERFECT 
KIDDLE  OR  PASSIVE. 

VOCABULARY. 

AA/CT;,  -»?»»  *7i  power,  Ecavrtoo/uu     (Latin, 

strength.  adversor),  I  op- 

Pavpow,  I  make  pose,  withstand. 

proud ;      mid.,    I  ZTJ^KOW,    I    punish 

am  proud.  (C7?/*7/?  punish- 

ArjAow,  I  make  clear,  ment). 

I  manifest.  2op{,  irap/co j,  rj,  flesh. 


MIJT  —  /iTjTf,  nor^" 
nor,  neither — nor. 

TaTr«i/oetf,  I  humble, 
humiliate. 

Xttpaofjuu  (x«'p,  the 
hand),  I  handle, 
compel,  subdue. 


EXERCISE  107. — GREEK-ENGLISH. 

1.  Aov\oufj.tOa  Tj7  ffapxi  Kai  TOIS  iraOfffiv.  2.  Toi/j  yxv  <f>t\ovt 
t\(vOtpu>fi.tt>,  TOVS  8t  cx^pows  xf'P<afi(^a-  3.  Mij  yaupov  trotpia, 
/UTJT'  a\Ky,  ^TJT«  irAouroi.  4.  *O  uirfpippwv  Tairtivono.  5.  Of  Toif 
ayaBois  fvavriovufvoi  a^ioi  tiffi  fyfjuouffQai.  6.  Ol  ffrpariwrai  vrt 
Tiav  fiap&apuv  (So\oumo.  7.  Havre*  KUKOI 


EXERCISE  108. — ENGLISH-GREEK. 

1.  Bad  men  are  enslaved  to  the  flesh.  2.  You  free  your 
enemies ;  they  do  not  free  their  friends.  3.  He  is  proud  of 
(dat.)  his  substance.  4.  The  bod  oppose  the  good,  but  tho 
good  are  happy.  5.  They  were  being  punished.  6.  They  are 
(being)  punished.  7.  We  were  punished.  8.  Yon  were  punished. 
9.  May  he  who  ia  proud  of  his  wealth  be  speedily  humbled  (opt.). 


RECREATIVE   SCIENCE.— X. 

EEFLECTING  TUBE  AND  OTHER  OPTICAL  CONTRIVANCES 
THERE  can  be  no  doubt  that  if  the  various  applications  of  the 
laws  of  the  reflection  of  light  alone  were  collected,  they  would 
form  a  work  of  considerable  size,  and  require  an  immense 
number  of  pictures  to  illustrate  them.  In  these  articles  some 
attempt  will  be  mode  to  give  an  idea  of  tho  multiplicity  of 
clever  and  amusing  arrangements  and  combinations  of  mirrors  of 
various  forms  employed  either  to  produce  amusing  illusions  or 
to  assist  the  scientific  man  in  investigations  carried  on  with  the 
microscope,  or  to  help  the  physician  in  the  examination  of  the 
eyes,  as  with  the  important  instrument  called  the  opthalmoscope. 
The  cruel  epigram  pungently  observes — 

"  He  that  will  never  look  upon  an  ass 

Must  lock  his  door  and  break  his  looking-glass." 
The  reverse  of  this,  however,  seems  to  have  been  the  case, 
when  the  Rev.  W.  Taylor,  F.E.S.,  of  Worcester,  informed  the 
British  Minister  of  War  that  many  valuable  lives  might  be 
saved  in  the  Crimea  by  no  longer  behaving  like  the  much- 
abused  quadruped,  and  peeping  across  walls  and  fortifications, 
over  which  cannon-balls  and  bullets  were  hurtling,  but  to  look 
into  a  square  wooden  tube  in  which  some  pieces  of  looking-glass 
were  neatly  arranged — in  fact,  to  look  at  the  reflection  of  the 
enemy  and  their  works,  instead  of  the  stern  reality.  The  little 
apparatus  is  shown  in  Fig.  1  a,  Z>,  in  section  and  elevation,  and  is 
simply  termed  by  the  inventor  a  "  Reflecting  Tube."  A,  B  are 
two  flat  mirrors  placed  with  their  reflecting  surfaces  facing  each 
other ;  the  light  enters  the  round  hole  at  c,  is  reflected  from  A 
to  B,  and  emerges  at  D,  where  the  eye  of  the  spectator,  is  placed. 
Five  hundred,  exactly  the  same  as  the  one  delineated,  and  five 
hundred  others  differing  from  them  only  in  being  double  the 
length,  were  sent  to  the  Crimea.  They  cost  two  shillings  each, 
and  doubtless  would  have  saved  many  valuable  lives  had  they 
been  sent  out  sooner.  The  Americans,  of  course,  were  not  slow 
in  adopting  the  idea,  and  the  reflecting  tubes  were  much  used 
during  their  sad  internecine  war.  Mr.  Taylor's  mode  of  applying 
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it  is  shown  at  Fig.  2,  in  which  T  T  is  the  tube ;  the  top  contain- 
ing the  first  mirror  is  placed  just  above  the  edge  of  the  wall, 
and  directed  to  the  object  o,  and  the  image  being  reflected 
in  the  tube  from  A  to  the  second  mirror,  B,  is  seen  by  the  observer, 
who,  of  course,  unlike  the  silly  ostrich,  has  not  only  his  head 
but  his  whole  body  protected  from  the  searching  and  disagree- 
able shower  of  lead  which  the  enemy  is  always  kind  enough  to 
furnish.  The  police  might  occasionally  use  them  with  good 
effect,  whilst  engaged  in  watching  intending  depredators,  the 
sharp  Arabs  of  European  race  and  reputation. 

In  the  Encyclopedic  Mtthodique  of  Montucla,  the  refined 
French  philosopher  says,  "  Comme  il  est  impoli  de  lorgner  avec 
attention  une  personne,  on  a  imagine  en  Engleterre  une  sorte  de 
lorgnette  au  moyens  de  laquelle,  en  paroissant  considerer  un  objet, 
ou  on  regarde  reellement  un  autre."  Manners  have  changed 
since  this  was  written,  and  instead  of  it  being  thought  rude  to 
stare  people  out  of  countenance,  it  is  now  considered  quite  the 
ton  to  use  the  eyes  alone,  and  better  with  an  eye-glass,  and  better 
still  with  an  opera-glass,  particularly  if  royalty  happen  to  be  at 


place  during  the  time  of  a  siege.  It  consisted  of  a  tube  bent 
in  such  a  manner  as  to  form  two  elbows,  in  each  of  which 
was  a  plane  mirror  inclined  at  an  angle  of  45°.  The  first  part 
of  the  tube  was  made  to  rest  on  the  parapet  towards  the  enemy ; 
the  image  reflected  by  the  first  inclined  mirror  passed  through 
the  tube  in  a  perpendicular  direction,  and  meeting  with  the 
second  mirror,  was  reflected  horizontally  towards  the  eye-glass 
when  the  eye  was  applied  ;  by  these  means  a  person  behind  a 
strong  parapet  could  see  what  the  enemy  were  doing  without 
the  walls.  The  chief  thing  to  be  apprehended  in  regard  to  this 
instrument  was,  that  the  object-glass  might  be  broken  by  a 
ball ;  but  this  was  certainly  a  trifling  misfortune,  and  not  very 
likely  to  happen,"  certainly  not,  considering  that  "  Old  Brown 
Bess  "  would  hit  nothing  at  any  distance  greater  than  200 
yards. 

The  above  account  shows  that  Mr.  Taylor's  instrument  is 
made  in  a  simpler  manner,  and  that  whilst  the  military  men 
were  unacquainted  with  the  fact  that  Dr.  Hutton,  one  of  their 
own  teachers  of  mathematics  at  Woolwich,  had  mentioned 


the  place  of  entertainment.  Montucla  having,  as  it  were, 
apologised  for  the  instrument,  then  proceeds  to  describe  it : — 
"Adapt  to  the  end  of  an  opera-glass  (Fig.  3),  o  o  (the  object- 
glass  of  which  in  this  case  becomes  useless  for  direct  vision), 
a  tube,  A  A  A,  pierced  with  a  lateral  aperture,  B,  of  the  same  size 
as  that  of  the  tube  of  the  opera-glass  ;  behind  this  aperture,  B, 
place  a  small  mirror,  inclined  45°  to  the  axis  of  the  tube,  and 
having  its  reflecting  surface  turned  towards  the  object-glass,  r>. 
It  is  evident  that  when  this  glass  is  directed  to  any  object 
vis-a-vis  (opposite  to  yourself),  that  other  things  or  persons  at 
the  side  only  will  become  visible — namely,  those  situated  near 
the  line  drawn  from  the  eye  in  the  direction  of  the  axis  of  the 
lorgnette,  and  reflected  by  the  mirror.  These  objects  will 
appear  upright,  but  transposed  from  right  to  left.  In  addition 
to  which,  and  to  disguise  the  artifice  better,  the  front  part  of 
the  lorgnette  may  be  furnished  with  a  plane  glass,  which  will 
give  the  instrument  all  the  appearance  of  a  real,  honest, 
straightforward-looking  opera-glass." 

Dr.  Button,  in  commenting  on  this  contrivance,  says,  "  We 
must,  however,  observe  that  the  first  idea  of  this  instrument  is 
not  very  new,  for  the  celebrated  Hevelius,  who,  it  seems,  was 
afraid  of  being  shot  (who  is  not  ?),  proposed  many  years  ago 
his  polemoscope,  a  telescope  for  viewing  under  cover,  without 
danger,  warlike  operations,  and  those  in  particular  which  take 


such  a  contrivance,  it  remained  for  a  clergyman  to  direct  the 
attention  of  soldiers  again  to  this  life-saving  apparatus ;  at  least 
those  who  were  afraid  of  being  shot. 

"  It  is  possible,"  declares  the  learned  Montucla,  "to  perform 
many  curious  tricks  with  plane  mirrors,  which  may  surprise, 
nay,  embarrass  those  persons  who  are  ignorant  of  the  laws  of 
catoptrics."  He  then  explains  how  to  fire  a  pistol  over  the 
shoulder  with  just  as  good  an  aim  as  if  it  was  fired  in  the 
ordinary  manner.  The  optical  duellist  places  himself  before  a 
plane  mirror,  A  B  (Fig.  4),  which  is  so  arranged  that  he  can  see 
the  image  of  a  plaster-cast  reflected  in  it ;  he  then  rests  the 
barrel  of  the  pistol  on  his  shoulder,  s,  and  takes  aim,  covering  the 
plaster  image  with  the  muzzle  of  the  weapon ;  in  fact,  aiming 
the  pistol  at  the  reflected  instead  of  at  the  real  object.  It  is 
evident,  by  looking  at  the  reflector,  A  B,  that  if  the  hand  is 
steady,  and  the  aim  good,  the  crash  of  the  figure  behind  the 
shooter  will  proclaim  to  the  spectators  that,  optically  speaking, 
a  marksman  may  turn  his  back  on  his  enemy  and  yet  shoot  him. 

Another  amusing  experiment  is  to  construct  a  box  in  which 
heavy  bodies  like  a  ball  of  lead  appear  to  run  up  an  inclined 
plane,  instead  of  gravitating  in  the  contrary  direction. 

Let  a  carpenter  construct  an  ordinary  four-sided  box,  A  B  c  D. 
In  the  drawing  (Fig.  5),  one  side  is  removed,  or  it  may,  in 
fact,  be  hung  on  hinges,  and  open  like  a  door,  in  order  to  show 
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tho  insidn  when  tho  trick  in  explained.  A  board,  H  H,  Li  fixed 
at  tii.-  bottom  ;  it  is  slightly  inclined,  and  forma  an  angle  with 
tli«-  line  in-  In  thin  board  is  cot  a  groove,  which  in  Mini* 
uiruulur  and  zigzag,  in  order  that  the  course  of  tho  ballet,  which 
is  j.ii t  ml"  the  groove  a,  may  be  obaerved  for  a  long. 
Of  ooarae  the  groove  must  be  very  smooth,  and  to  prevent  the 
l.ull.-t  .stopping,  it  may  be  rubbed  with  blaok-lead  and  polished, 
tho  moro  so  because  the  board  H  H  is  purposely  inclinod 
very  slightly  to  allow  the  ballet  to  movo  with  comparative 
slowness,  which  latter  ia  inserted  at  a  small  hole  in  one  aide  of 
the  box,  and  falla  out  of  another  hole  in  tho  door. 
H  M  is  nn  inclinod  piano  mirror,  plaood  with  tho 
reflecting  face  towarda  tho  aloping  board  11  n. 
B  is  the  oyo  of  tho  spectator  looking  through  an 
aporturo  in  the  box,  so  arranged  that  whilst  tho 
grooved  board  ia  invisible,  the  reflection  only 
in  the  glass  ia  aeon.  Tho  light  may  bo  admitted 
through  the  closed  door,  which  may  bo  a  frame 
door  covered  with  fluted  groon  silk  of  a  light 
shade.  It  may  easily  be  understood  from  what 
has  already  boon  explained  with  respect  to  tho 
properties  of  plane  mirrors,  that  the  reflection  of 
tho  board  H  u  with  the  groove  and  bullet  B  will 
appear  almost  vortical,  and  as  if  it  was  the  sido 
of  tho  box  facing  tho  eyo  at  8  ;  and  as  the  bullet 
rolls  down  the  p 
groove  in  tho  in- 
clined plane  n  H. 
it  will  appear  to 
'  tho  ser- 
pentine path  PP, 
as  indicated  by 
the  dotted  lines. 
It  must  be  re- 
memborod  that 
tho  light  illumi- 
nating the  in- 
clino  of  tho  box 
comos  from  tho 
fluted  green  silk 
door,  not  shown 
in  the  drawing. 

To  construct 
a  six-sided  box, 
in  which  a  num- 
ber of  different 
objects  are  visi- 
ble, when  ob- 
served through 
holes  in  each 
face  of  the  hexa- 
gon:— 

Let  ABCDKP 

(Fig.  6)  represent  a  six-sided  box  divided  into 
six  equal  compartments  by  plane  mirrors  with 
their  reflecting  surfaces  directed  towards  each 
peep-hole,  shown  by  the  black  dot  in  each 
side.  If,  then,  a  separate  article  is  suspen- 
ded from  tho  top  in  each  division,  it  under- 
goes an  amusing  multiplication,  and  is  diffe- 
rent for  each  aperture  to  which  the  eye  is 
applied.  The  box  and  its  contents  are 
lighted  by  a  ground-glass,  lantern-shaped  top, 
indicated  by  the  lines  meeting  at  the  ring  G, 
to  which  a  cord  may  be  attached,  that  it  may 
hang  in  a  conservatory  or  other  ornamental 
place,  and  thus  enable  a  number  of  persons 
to  look  into  it  at  the  same  time ;  and  if  they 
ask  one  another  what  they  have  seen,  some  fun  may  bo  caused 
if  the  objects  are  properly  selected. 

With  cylindrical  or  conical  mirrors  very  amusing  distortions 
of  tho  figures  are  produced,  which,  if  drawn  on  paper,  may  in 
their  turn  be  reversed  and  made  to  appear  straight  again. 

By  any  of  the  new  silvering  processes  the  interior  of  a  glass 
cylinder  is  easily  covered  with  bright  metallic  silver,  or  a 
cylinder  may  be  formed  of  the  best  Britannia  metal,  and  being 
liighly  polished,  is  placed  in  a  circle  around  which  the  distorted 
is  delineated. 


Fig.  7. 


A  B  (fig.  7)  represents  the  cylindrical  mirror  in  which  th« 
distorted  drawing,  u  v,  ia  represented  in  it*  true  proportion* 
The  difficulty— or  perhaps  young  people  would  say  the  amuse- 
ment— ia  to  draw  the  distorted  figure*,  which  are  designed  ia 
the  following  manner  :— 

Let  ABO  (Fig.  8)  be  the  base  of  a  portion  of  the  surface  of 
a  cylinder  of  polished  metal,  which  is  to  be  used  as  the  mirror 
to  convert  the  distorted  drawing  into  the  ordinary  one,  and  let 
A  c  be  the  chord  of  the  arc  A  B  0.  On  the  radius  and  perpendicular 
to  A  c,  and  prolonged  indefinitely,  lot  the  point  o  be  taken.  This 
point  o  should  be  at  a  moderate  distance  from 
the  mirror,  and  raised  three  or  four  times  the 
diameter  of  the  cylinder  above  the  plane  of  the 
base.  It  is  right  that  the  point  o  should  be  at 
such  a  distance  from  the  mirror,  that  the  lines 
o  A,  o  o,  drawn  from  tho  point  o,  form  with  the 
cylindrical  surface  a  moderately  acute  angle  ; 
becauae  if  the  lines  o  A  and  o  c  were  tangents  to 
the  points  A  and  c,  the  parts  of  tho  object  seen 
through  these  radii  would  be  extremely  contracted, 
and  seen  loss  distinctly.  The  point  6  being  then 
thus  determined,  and  having  drawn  the  lines  O  A, 
o  c,  draw  also  A  D  and  c  B  to  any  convenient  dis- 
tance, and  in  such  a  manner  that  they  form  with 
the  cylindrical  surface  or  the  circumference  of 

its  base  equal 
angles  to  those 
which  form  with 
them  the  lines 
o  A,  A  B  ;  in  such 
a  manner  that 
if  the  lines  O  A, 
O  c  were  re- 
garded as  the 
incident  rays  of 
light,  then  A  D 
and  c  B  would 
be  the  reflected 
rays.  Divide  A  c 
afterwards  into 
four  equal  parts, 
and  form  a 
square  above, 
which  must  be 
again  divided 
into  sixteen 
little  equal 
squares.  After 
that  draw  to  the 
points  of  divi- 
sion, 2  and  4, 
the  lines  o  2, 
O  4,  which  cut 

the  mirror  at  p  and  H,  from  which  points 
you  carry  F  G,  H  I  in  such  a  manner  that  the 
last  lines  be  the  reflected  rays  of  light,  which 
will  correspond  with  tho  lines  o  F,  o  H,  the 
latter  being  considered  as  incident  rays  of 
light.  That  done,  on  the  end  o  (Fig.  9)  of  » 
line  which  may  be  indefinitely  prolonged, 
draw  o  N  (Fig.  9)  equal  to  the  height  of  th» 
eye  above  the  plane  of  the  mirror ;  make 
o  Q  (Fig.  9)  equal  to  O  A  (Fig.  8),  and  raise 
on  the  point  Q  (Fig.  9)  the  perpendicular  Q  4, 
equal  to  F  G  (Fig.  8),  which  may  be  divided 
into  four  equal  parts  ;  after  which,  through 
the  point  N  (Fig.  9),  and  tho  points  of  divi- 
sion, you  may  draw  the  straight  lines  which 
prolonged  will  cut  the  line  o  p  Q  (Fig.  9)  at  the  places  marked  i., 
ii.,  iii.,  iv.  Transfer  the  division  in  the  same  order,  and  the 
rays  A  D,  c  E  (Fig.  8)  in  such  a  manner  that  A  i.,  A.  ii.,  A  iii., 
A  i-v.  be  respectively  equal  to  Q  i.,  Q.  ii.,  Q  iii.,  Q  iv.  (Fig.  9). 
Proceed  in  the  same  manner  to  divide  the  lines  F,  G,  H,  i 
(Fig.  8)  into  unequal  parts,  as  F  i.,  F.  ii.,  F.  iii.,  F  iv.,  and  H  i., 
H  ii.,  H  iii.,  H  iv. ;  then  divide  in  the  same  manner  the  line 
B  iv.  (Fig.  8).  It  only  remains  to  join  by  curved  lines  the  equal 
points  of  division  on  the  five  lines,  which  is  easily  done  by  using 
a  flexible  ruler  and  pressing  it  on  these  points.  But  as  it  ia 
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likely  the  draughtsman  will  deviate  a  little  from  the  exact 
position  in  joining  these  points,  three  by  three,  by  the  arcs  of 
circles,  these  arcs  of  circles  or  curves,  with  the  straight  lines 
A  iv.,  F  iv.,  B  iv.,  H  iv.,  c  iv.  (Fig.  8)  will  form  portions  of  a 
circular  crown,  very  inexact  to  the  truth,  which  will  correspond 
to  the  sixteen  squares  into  which  the  larger  square,  A  o  (Fig.  8), 
is  divided,  so  that  the  mixtilineal  bow  a  corresponds  with  the 
square  a,  the  bow  b  to  the  square  b,  c  to  c,  d  to  d,  etc. 

A  figure,  such  as  a  portrait,  is  now  carefully  drawn  on 
the  square  A  C  (Fig.  8) :  for  instance,  that  part  of  the  portrait 
delineated  in  the  little  square  a  is  copied  into  the  arc  or  curved 
space,  a  (Fig.  8),  and  elongated  or  contracted  according  to 
the  taste  of  the  draughtsman,  and  so  on  with  all  the  other 
portions  of  the  square,  A  c  (Fig.  8),  which  are  transferred 
according  to  the  lettering— namely,  the  little  square  marked  b 
to  the  arc  b,  c  to  c,  d  to  d,  and  so  on  with  all  the  little  sixteen 
squares  which  are  gradually  drawn  in  and  transposed  to  the 
curved  spaces  or  arcs  similarly  lettered.  As  may  be  imagined, 
an  extremely  irregular  drawing  is  produced,  and  it  is  so  perfectly 
disguised,  that  the  outline  of  the  portrait  cannot  be  discovered. 
If,  however,  the  distorted  drawing  is  viewed  in  the  cylindrical 
mirror  by  the  eye  placed  at  o  (Fig.  8),  and  better  still  when 
the  eye  is  raised  perpendicularly  on  the  point  o  (Fig.  8),  at  a 
height  equal  to  o  N  (Fig.  9),  the  distorted  picture  will  then 
appear  in  the  mirror  transformed  to  the  original  portrait.  To 
make  the  change  more  perfectly,  it  is  advisable  to  fix  a  piece  of 
flat  wood  or  brass  at  the  point  O  (Fig.  8),  and  look  through  a 
small  aperture  in  the  same  perforated  at  a  height  from  o  (Fig. 
8)  equal  to  o  N  (Fig.  9).  In  perusing  the  above  description, 
the  reader  must  remember  that  two  diagrams  are  referred  to — 
namely,  Figs.  8  and  9. 

The  above  method  of  bringing  a  distorted  drawing  to  its 
proper  proportions  when  reflected  in  a  cylindrical  mirror  is 
equally  curious  and  ingenious,  and  the  effect  produced  will 
amply  repay  the  labour  incurred  by  any  of  our  readers  who 
may  be  painstaking  enough  to  construct  one  for  himself  on  the 
plan  that  has  been  given  in  sufficient  detail  for  his  guidance. 


LESSONS    IN    ITALIAN.— XXI. 

THE   PREPOSITIONS  SOPRA,  SOVRA,  SU. 
THESE  prepositions  generally  denote  the  relation  of  two  things 
or  persons,  one  of  which  is  on  a  higher  locality  than  the  other, 
or  one  of   which  surpasses  the  other  with    regard    to    some 
quality. 

86-pra  and  so-vra  commonly  govern  the  accusative  case, 
sometimes,  however,  the  genitive  and  dative.  Su,  for  the 
greatest  part,  has  the  accusative  after  it.  For  example  : — 

S6-pra  un  cdr-ro  e-gli  se-de-a,  he  was  sitting  on  a  cart. 

S6-pra  la  td-vo-la  s6-pra  la  ter-ra,  on  the  table,  on  the  earth  or 
ground. 

For  la  md-no  s6-pm  il  pit-to,  to  lay  the  hand  on  one's  breast. 

J?s-se-re  s6-pra  un  u-fi-cio,  to  fill  (i.e.,  to  be  appointed  over  or  at  the 
head  of)  an  office  or  official  situation. 

Mon-tdr  s6-pra  u-na  bdr-ca,  to  get  into  (i.e.,  to  mount  on)  a  boat. 

Sul-la  ct-nia  di  u-na  er-ta  mon-td-gna,  on  the  top  of  a  steep  mountain. 

JB'-gli  d-bi-ta  sul  sii-o  po-de'-re,  he  lives  on  his  estate. 

Sit  guel  ttt-to  vo-ld-va  un  co-l6m-bo,  a  pigeon  flew  on  that  roof. 

In  su  is  frequently  used  in  the  place  of  su.    For  example .- — • 

Sul  Ut-io,  or  in  sul  ttt-to,  on  the  roof. 

Uri  cdr-ro  in  su  du-e  ro-te,  a  cart  on  two  wheels. 

So-pra  as  well  as  sit  frequently  denote  nearness,  and  are 
used  for  vi-ci-no,  ap-prds-so,  near,  close,  hard  by,  on,  etc.  For 
example : — 

iT-na  cit-td  si-tud-ta  s6-pra  un  fiu-me,  sul  RS-no,  sid-la  ma-ri-na,  a 
town  situated  on  a  river,  on  the  Rhine,  on  the  sea-coast. 

l?s-ser  p6-sto  s6-pra  il  md-re,  to  lie  on  the  sea, 

Pas-sdm-mo  il  Re-no  s6-pra  Co-16-nia,  we  crossed  the  Rhine  near 
Cologne. 

They  also  frequently  coincide  with  the  use  of  the  English 
prepositions  towards,  about,  at,  etc.,  with  regard  to  time. 
For  example : — 

So-pra  se-ra,  towards  evening. 

Sul  or  in  sul  mez-zo  di,  sul  ve'-spro,  sul  tra-mon-tdr  del  s<5-le,  towards, 
about  noon,  or  twelve  o'clock,  towards  evening,  at  sunset. 

Besides  these  uses  so-pra  has  other  important  meanings,  as, 
in  addition  to.  For  example  : — 

oo-pra  la  feb-brc  mi  e  ve-nu-ta  la  po-dd-gra,  in  addition  to  the  fever  I 
have  got  the  gout. 


Against.     For  example : — 

An-dd-re  s6-pra  i  ne-mi-ci,  to  go  against  the  enemy. 
To.     For  example  : — • 

La  not-te  del  ve-ner-dl  sdn-to  s6-pra  il  sdb-bat-to,  the  night  from  Good 
Friday  to  Saturday. 

On.     For  example  : — 

Pre-sta-re  so-pra  p6-gni,  to  lend  on  securities. 
Of.     For  example  : — 

Pen-sd-re,   di-re,  par-ld-re,  dis-cdr-re-re  s6-pra  qudl-che  c6-sa,  to  think, 

speak,  talk,  discourse  of  something. 
Into.     For  example  : — 

Qu^-sta  cd-sa  ri-gudr-da  sd-pra  la  pidz-za,  this  house  looks  out  into 
the  square. 

From.     For  example : — 

Pr&i-de-re  li-na  cit-td,  so-pra  il  ne-mi-co,  to  take  a  town  from  the 
enemy. 

More  than,  above,  beyond.     For  example : — 

If  a-md-va  so-pra  la  ui-ta  sii-a,  he  loved  him  more  than  his  own  life. 

86-pra  se  means  erect,  straight,  upright.     For  example  : — 

Star  sd-pra  se,*  re-cdr-si  so-pra  se,  to  stand  erect. 

An-ddr  s6-pra  se,  to  walk  erect. 

Euphony  sometimes  requires  the  addition  of  the  letter  r  to 
the  particle   su,  especially  before  a  word  commencing  with  a,  • 

In  sur  u-na  pidz-za,  on  a  square. 

Sur  i  mdn-ti,  on  the  hills. 

Sur  i  Id-ghi,  on  the  lakes. 

THE  PREPOSITIONS  FRA,  TRA,  INFRA,  INTRA. 

These  prepositions  generally  correspond  to  the  English  Bra- 
positions  between,  betwixt,  and  among.     For  example  : — 
Tra  il  mii-ro  ed  il  fiu-me,  between  the  wall  and  the  river. 
Fra  ti-m6-re  e  spe-rdn-za,  between  fear  and  hope. 
Nd-cque  u-na  li-te  in-tra  le  du-e  dcm-ne,  there  arose  a  quarrel  between 
the  two  women. 

They  also  very  frequently  signify  within,  in  the  course  of,  in ; 
as: — 

Tra  pd-chi  gidr-ni,  in  a  few  days. 

Ha  pro-mes-so  di  ri-tor-nd-re  fra  tre  gidr-nt,  he  promised  to  return 

within  three  days. 
In-fra  un  dn-no  ttit-ti  mo-ri-ro-no,  all  of  them  died  in  the  course  of 

one  year. 

Before  the  personal  pronouns  me,  se,  etc.,  fra  and  tra  have  a 
peculiar  meaning  corresponding  to  the  English  prepositions  to, 
with,  and  are  used,  as  it  were,  in  the  places  of  ddn-tro  me,  den- 
tro  se,  within  me,  within  himself.     For  example  : — 
Fra  se  me-de'-si-mo  dis-se,  he  said  to  himself. 
I'-o  di-ce-va  fra  il  mi-o  cuor,  per-che  pa-ven-ti  J     I  said  to  my  heart, 

why  dost  thou  tremble  ? 

Tra  me  so-ven-te  di-cen-do,  frequently  Baying  to  mysolf. 
Pen-sd-re  fra  or  tra  se  stes-so,  to  think  with  one's  self. 
In  some  phrases  fra  and  tra  merely  signify  in  or  at.     For 
example : — 

Par-ldr  tra  'I  son-no,  to  talk  in  one's  sleep. 

So-ven-te  fra  'I  sdn-no  s'  ol-zd-va,  he  frequently  rose  in  his  sleep. 

Tra  piit  tidl-te  gli  pa-go  mil-le  scu-dt,  ho  paid  him  a  thousand  crowns 

in  several  instalments. 
Tra  u-na  vol-ta  e  V  dl-tra,  at  different  times. 

Tra  (and  sometimes  also  fra)  is  often  used  adverbially  for 
pdr-te,  partly.     For  example  : — 

Tra  per  md-la  con-ddt-fa  e  per  im-pen-sd-te  scia-gu-re  ven-ne  a  fal-li-re, 

he  became  bankrupt  partly  through  bad  conduct,  partly  through 

unforeseen  misfortunes. 
Co-stan-ti-no  re-gnd  piu  di  trent"  dn-ni,  tra  nell'  im-p^-ro  di  R6-ma  e 

quel-lo    di     Co-stan-ti-no-po-li,    Constantino    reigned    more    than 

thirty  years,  partly  in  the  empire  of   Rome,  partly  in  that  of 

Constantinople. 

Fra  sometimes  means  together.     For  example  : — 
Fra  ud-mi-ni  e  don-ne  sd-no  10,000,  men  and  women  together  10,000. 

VOCABULARY. 


Aria,  air,  tune,  song. 
Assiso,  seated,  sitting. 
Baule,  trunk,  chest. 
Carrozza,  carriage. 

Cio    resti,    that    must 
remain. 
Claincembafo,      harpsi- 
chord, pianoforte. 

Cuore,  heart. 
IVi,  gives  (i.e.,  is  situ- 
ated towards,  faces, 
or  fronts). 

*  Star  s6-pra  di  se  means,  to  stand  absorbed  in  thought,  or  to  be  in 
doubt,  to  waver,  hesitate;  fd-re  or  la-w-rd-re  s6-pra  di  se  means,  to 
work  for  one's  self — i.e.,  without  being  a  member  of  a  tradesmen's 
company,  etc.  ;  s6-pra  di  se  generally  means,  at  one'a  own  expense, 
for  one's  self,  etc. 
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IN  toi,  of  bin.  hi*. 

Ditcordiu,  .1. 

Ditgrofia,  nisfurluiif. 

Fare,    to     do,     make, 
oaiwe  (»ul  ft 
far  del  g\orno,  t'n  *ul 
no»c«r«  del  ffiorno,  at 
tl...  br.-uk  .,f  .lay I. 

f  iot,  deed,  act 
(•ul/afio,  in  theact, 
in  tlio  very  not). 


J»Van«o/orf<.  Frankfort. 

•  h««r. 

tears. 

.•/ortunato,  the 
moat  uiifurttiuato. 

Infelice,  wretched,  un- 
happy, unlucky. 
'•a,  I  said. 

Jo  »(<>,  I  stuuJ,  I  am. 

Labbro,  m.,  lip  (pi. 
lubfcri,  m.,  or,  bet- 
ter, labbro,  f.). 

ifayoiuu,  Mentx. 

Jfarito,  husband. 

Jfmo,  Maine  (river) . 


JfMta  notte,  miiluiffht. 
Mo0iu»,  wife. 
Monte,  mountain. 
A'ou  ha  diritto  wruno, 

he    bus    no    right 

whatever. 
Ko»  lo  to,  tna  k>  Mpr6 

btnt,  I  do  not  know, 

but  I  shall  be  sure 

to  know  it. 
Son  Mpm  ruponcUrvi, 

I    should    not    be 

able  to  give  you  an 

answer. 
Parola,  word. 
Pooo,  Httla  (tra   jxxro. 

/ra  poco,  in  a  little 

or  short   time,  ere 

long. 

J'unto,  point,  subject. 
Quolch*,  some. 
Quello  oht,  what. 
Rtno,  Rhino. 
Riccardo,  Richard. 
J<i<xmo.ice>ua,grutitude, 

acknowledgment . 
Ripoaatevi,    you     may 

rely. 
Socao,  stone,  rock. 

EXERCISE  28. 


Sooglio,   rook    (in  the 

sea.  river,  etc. ) ,  cliff 

era*. 

S«mj»r«,  always. 
S«ru,  evening  (tul    or 

in  tul/ar  delta  itra 

in  i»Jla  tern,  towards 

evening). 
Si  j>uo   parlor*   lit«ra- 

m«H(«,one  may  speak 

unreservedly. 
Sia    dttto,  be   it   said 

(cid  rttti   /ra  di  no 

«ia  detto  fra  not.  wo 

must     keep     it 

secret,    or    to  our- 

•elves). 

Sp«ran*a,  hope. 
S<«MO,   self    (io    diceva 

/ra  me  itexno,  I  said 

to  myself). 
Strada,  street. 
TaU,  such. 
Timor*,  fear. 
Tavolino,  table. 
Vi  jirom«eio,  I  promise 

you. 
Toglio  tuonare,  I  wish 

to  play. 


1.  Ma-gdn-za,  cit-ta  sul  Re'-no.  2.  Fran-co-fdr-te,  snl  Me-no. 
3.  Sul  ftit-to.  4.  Vi  pro-met-to  sul-la  mi-a  fe-de.  5.  Su  quo- 
sfca  tor-ra.  6.  Su  qual-cho  ta-vo-li-no.  7.  Ric-car-do  as-si-so 
su  (Vun  sao-so.  8.  V6-glio  suo-na-re  un  a-ria  sul  mi-o  cla-vi- 
ccm-ba-lo.  9.  Non  sa-pre-i  ri-spo*n-der-vi  su  tal  pun-to.  10.  I 
ba-u-li  sd-no  sul-la  car-r6z-za.  11.  Ha  pian-to  sul-la  di  lui  dis- 
pr;i-zi;v.  12.  Non  ha  di-rft-to  ve-ru-no  sul-la  mi-a  ri-co-no-scen- 
za.  13.  Bi-po-sa-te-vi  sul-la  mi-a  pa-rd-la.  14.  Quel-lo  cho  ha 
in  mo-re,  lo  ha  sein-pre  sul-lo  lab-bra.  15.  La  ca-sa  d&  sul-la 
stra-da.  16.  Sul  far  del  gidr-no  (or  in  sul  nd-sce-re  del  gi6r-no). 
17.  Sul  far  del-la  se-ra  (or  in  sul-la  se-ra).  18.  Sul-la  (or  in 
sul-la)  mez-za  n6t-te.  19.  In  sul  mdn-te.  20.  I'-o  st6  fra  '1  ti- 
md-re  e  la  spe-ran-za.  21.  Fra  a-mi-ci  si  pud  par-la-re  li-be-ra- 
men-to.  22.  Fral-lo  sc6-glio  e  '1  fiii-mo.  23.  II  piu  sfor-tu-na- 
to  fra'  ge-ni-td-ri.  24.  Dis-c6r-dia  fra  ma-ri-to  o  md-glie.  25. 
Cio  ro-sti  fra  di  noi ;  si-a  dot-to  fra  noi.  26.  I'-o  di-ce-va  fra 
me  stes-so.  27.  E'-gli  vcr-ra  fra  die-ci  gidr-ni.  28.  Non  lo  sd, 
ma  lo  sa-pr6  be-no  tra  p6-co. 


A-da-equd-to,  watered, 

washed,  bathed. 
M-U-gro,  cheerful,  gay, 

merry,       sprightly, 

jolly,  jovial. 
Cr«d-to,    created,  pro- 
duced, caused. 
IK-o,  God. 
ff-gli-iio    Jidn-no,  they 

(m.)  have1. 
E^-le-no    hdn-no,  they 

(f.)  have. 
F«-d<,'-l<?,  faithful,  loyal, 

trusty,  true. 
I    mie-i   fra-tHl-li,  my 

brothers. 
I    su6-i   fra-tfl-li,    his 

(her,  its)  brothers. 
I    tuS-i   fra-ttt-li,  thy 

brothers. 


VOCABULAET. 

II  cd-ne,  the  dog. 

II  faz-zo-Ut-to,  the 
pocket-handkerchief 

Jl  gdt-to,  the  cat. 

JJ  W-ro,  theirs. 

II  KU'-O,  mine. 

Jl  nu5n-do,  the  world. 

Jl  n<5-s(ro,  ours. 

Jl  pci-mo,  the  apple. 

Jl  j>rd-to,  the  meadow, 
pasture-field. 

Jl  sii-o,  his,  hers,  its. 

Jl  (oc-ca-lu-pis,the  lead- 
pencil. 

Jl  tii-o,  thine. 

Jl  v6-stro,  yours. 

La  ci-rit-gia,  the 
cherry. 

La  n6t-te,  the  night.' 

La  pt-ra,  the  pear. 


La   tir-ra,  the   earth, 

soil. 

Man-dd-to,  sent. 
J'idn-to,     wept,     shed 

tears,  bewailed. 
Tri-sto,    sad,    afflicted, 

melancholy. 
Tut-ta    la     cd-sa, 

whole  house. 
Tut-tfl      la     cd-se, 

houses. 
Ttit-ti      i    fio-ri, 

flowers. 
Tut-(i  gli  u6-mi-ni,  all 

men,  everybody. 
Ttit-to,  whole,   entire, 

all,  every. 
Tut-fo  tl  m6n-do,    the 

whole  world,  all  the 

world. 


the 


all 


all 


EXERCISE  29  (COLLOQUIAL). 

1.  A'-mo  i  mie-i  fra-tol-li  o  lo  mi-e  so-rel-le.  2..  A'-mo  un-che 
i  mi6-i  cu-gi-ni  e  le  mf-e  cu-gi-ne.  3.  I  tuo-i  fid-ri  sd-no  K-l-li ; 
i  mie-i  sd-no  un-che  bel-li.  4.  Que-sta  d6n-na  a-ma  i  suo-i  fan- 
ciiil-li.  5.  Ho  ri-ce-vu-to  du-e  pd-mi  e  quat-tro  pe-re  da  que- 
sto  giar-di-nie-re.  6.  Le  mi'-o  ci-rie-ge  sd-no  bel-lis-si-me.  7. 
Ho  da-to  i  miS-i  pd-mi  a  tii-o  cu-gi-no.  8.  Hai  tu  a-da-cqua-to 
i  tud-i  fid-ri  ?  9.  Hd  a-da-cqua-to  i  mie-i  ed  i  tu6-i.  10.  Mi-a 
cu-gi-na  ha  an-che  a-da-cqna-to  i  snd-i.  11.  I  tuA-i  fra-ttl-li 
han-no  com-pra-to  dii-e  ca-ni  cho  sd-no  mdl-to  fe-de-li.  12.  E'- 
gli-no  hun-no  da-to  un  cd-ne  a  mf-a  cu-^f-na.  13.  Le  mi-e  so- 


r^l-le  bin-no  ri-oe-TU-to  du-o  gai-ti  da  n6-«tro  ri-o,  ^1-lo-no  B<J-n< 
con-ton-tiii-si.me.  14.  I  n6-Htri  cu-gi-m  itd-no  mr-ri-va  • 
Le  no-stre  so-rel-le  aon  par-tf-to  qoe-Hta  Bet-ti-ma-na.  16.  Hl-o 
pi-dre  o  mi-a  mA-dre  «<J-no  tri-Hti.  17.  Lo  mf-e  cn-gf-ne  co*-no 
Bom-pro  al-k'-gro.  18.  Ab-bii-mo  a-da-cqua-to  i  nA-stri  fid-ri. 
19.  A-ve-to  voi  in-oho  a-da-cqua-to  j  mie-i.  20.  I  tu6-i  fra-tel- 
11  bln.no  ri-co-Tu-to  dii-o  toc-ca-la-pU  da  mi-o  co.gi.no;  ^gli-no 
sd-no  gli  a-mi-oi  di  mi-o  cu-gi-no.  21.  Ho  com-pri-to  tro  toe- 
oa-la-pia  per  i  fan-oiul-U  di  no-stro  si-o.  22.  Dd-ve  ad-no  lo 
vd-atro  ao-rt'1-lo  ?  23.  E'1-le-no  ed-no  a  Mi-la-no.  24.  Ed  i  TO. 
Btri  fra-tcl-li  ?  25.  E'-gli-no  ad-no  par-ti-ti  per  Pa-ri-gi  26. 
Nd-stra  ma-dro  ha  com-pra-to  B£-i  bio-cbid-ri  per  le  nonitre  co- 
gf-ne.  27.  Tut-ti  i  miA-i  a-mi-ci  «5-no  par-tl-ti.  28* 
pd-ve-ra  don-na  ha  por-du-to  ttit-ti  i  eud-i  fan-ciul-li.  29. 
zi-o  ha  ven-du-to  tiit-te  lo  Bii-e  ca-se.  30.  Tiit-ti  qu»'-Hti  tt-mj 
sd-no  fa-cil-lia-si-mi.  31.  Ab-bia-mo  com-pru-to  tut-to  que-eto 
bot-ti-glio.  32.  A'-mo  tut-ti  gli  uo-mi-ni.  33.  Lui-gia  ha  per- 
dii-to  tut-to  le  pen-no.  34.  In  tut-to  le  stan-ze  ci  ad-no  quat- 
tro  spec-chj.  35.  Tut-to  il  te-ma  e  fa-ci-lo.  36.  La  no-stra  cu- 
gi-na  ha  pian-to  tut-ta  hi  ndt-te.  37.  Di-o  ha  crea-to  tut-ta  la 
t6r-ra.  88.  A-ve-to  ve-du-to  tut-ti  que-8ti  pra-ti  P  39.  Hai  to 
scrit-to  tut-te  qu6-ste  16t-te-re  ?  40.  II  giar-di-nie-re  ha  man-do- 
to  tut-te  quc-sto  ci-rie-ge  a  mi-a  so-rel-la.  41.  A-ve-te  voi  a-da- 
cqua-to  tut-ti  qud-sti  pic-co-li  al-be-ri  e  tut-ti  qnc-Bti  be-i  *  fid* 
ri  ?  42.  Tut-to  qnd-ste  ca-se  sd-no  di  mi-o  zi-o.  43.  Mi-o  cn- 
gi-no  e  ar-ri-va-to  con  tutt"  i  su6-i  a-mi-ci.  44.  Mi-a  zf-a  ha 
man-da-to  tut-to  que-sto  pe-re  e  tut-ti  que-sti  po-mi  a  que-sta 
pd-ve-ra  d6n-na. 

EXERCISE  30  (COLLOQUIAL). 

1.  My  brothers  are  very  melancholy.  2.  Hast  thou  seen  our 
glasses  and  our  bottles  ?  3.  Our  friends  are  always  jolly.  4. 
Where  are  your  pocket-handkerchiefs  and  ours  P  5.  My  (female) 
cousin  has  lost  our  pens  and  hers.  6.  I  have  given  (to)  this 
poor  child  my  pens  and  thine.  7.  My  father  has  sold  his  dogs 
and  mine.  8.  Havo  you  also  sold  yours  ?  9.  Thy  wife  haa 
bought  ten  glasses  and  four  bottles  for  her  daughter.  10.  I 
have  given  a  lead-pencil  to  thy  sister;  she  has  lost  hers.  11. 
I  have  lost  all  my  pocket-handkerchiefs.  12.  All  these  bottles 
belong  to  our  uncle.  13.  The  whole  house  is  beautiful.  14.  I 
love  all  these  beautiful  flowers.  15.  I  think  every  day  (i.e.,  all 
dcvys)  of  Henry  and  of  Charles.  16.  Where  have  you  bought 
these  six  glasses  ?  17.  I  have  seen  the  whole  town.  18.  All 
your  letters  have  (i.e.,  are)  arrived.  19.  Louisa  has  (Le.,  is) 
departed  with  all  her  (female)  friends.  20.  Our  neighbour  has 
been  shedding  tears  (i.e.,  has  shed  tears)  the  whole  week  ;  she 
has  lost  all  her  children. 

KEY  TO  EXERCISES  IN  LESSONS  IN  ITALIAN.— 3X 

EXERCISE  25. 

1.  I  do  it  for  pleasure,  and  not  as  a  duty.  2.  He  seized  him  by  the 
cloak.  3.  I  took  him  for  an  honest  man.  4.  I  speak  for  your  profit. 
5.  He  turned  red  through  bashfulness.  6.  Out  of  regard  for  the 
friend.  7.  He  prevailed  on  him  by  means  of  threats.  8.  He  suffers 
on  his  account.  9.  Many  came  to  him  for  advice.  10.  He  came  post- 
baste.  11.  He  comes  every  day.  12.  I  say  so  for  your  good.  13.  I, 
for  my  part,  should  be  of  opinion.  14.  Ah  !  Sir,  for  mercy's  sake  do 
not  ruin  me.  15.  The  blood  curdles  in  the  veins.  16.  They  died  in 
the  villas,  in  the  fields,  by  the  roads,  and  in  the  houses,  by  day  and  by 
night.  17.  I  had  well  nigh  fallen.  18.  By  his  advice.  19.  He  wai 
buried  for  dead. 

EXERCISE  26. 

1.  The  fathers  and  mothers.  2.  The  good  fathers  and  good  mothers. 
3.  The  books  are  good.  4.  The  pens  are  good.  5.  These  trees  are 
ligh.  6.  The  houses  of  this  town  are  very  high  and  very  beautiful. 
7.  This  poor  man  is  always  contented.  8.  Our  uncle's  daughters  are 
very  contented.  9.  Even  the  poor  are  often  contented.  10.  My 
sister's  pens  are  small.  11.  Henry's  mother  loves  flowers  and  children. 
12.  John's  friends  have  arrived.  13.  My  sister's  friends  have  set  out 
lor  Rome.  14.  The  trees  in  our  garden  are  still  very  small.  15. 
These  men  are  always  dissatisfied.  16.  This  gardener's  daughters  are 
still  very  young.  17.  My  cousin's  exercises  are  easy,  but  my  brother's 
exercises  are  very  difficult.  18.  Your  cousins  are  rich,  but  your  sisters 
are  very  poor.  19.  Hast  thou  seen  the  trees  and  flowers  in  our 
MI-.I.  i  P  20.  There  is  a  tree  in  our  garder  which  is  very  high.  21. 
n  our  house  there  are  fourteen  rooms.  22.  In  this  room  there  are 
iwo  tables  and  twelve  chairs.  23.  Our  neighbour  has  five  children, 
;hree  sons  and  two  daughters.  24.  In  this  garden  there  are  twenty 
large  trees.  25.  My  uncle  has  bought  four  horses.  26.  We  have  seen 
thirteen  pupils  in  the  school.  27.  My  father  has  fifteen  rings  and  six 

•  Plural  of  WWo. 
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snuff-boxes.  28.  We  feave  a  press,  seven  beds,  and  nine  looking- 
glasses.  29.  There  are  twelve  months  in  a  year,  seven  days  in  a  week. 
30.  There  are  four  weeks  and  two  or  three  days  in  a  month.  31.  In 
our  school  there  are  ten  forms.  32.  Three  times  four  are  twelve. 
33.  Three  times  three  are  nine. 

EXEECISE  27. 

1.  Gli  amici  di  mio  zio  sono  ricchissimi.  2.  Ho  spesso  veduto 
questi  uomini.  3.  I  fanciulli  della  nostra  giardinera  sono  ragionevoli. 
4.  Abbiamo  trovato  le  sorelle  d'  Enrico  nella  chiesa.  5.  Questa 
madre  e  sempre  contenta,  ma  le  nostre  vicine  sono  spesso  malcontente. 
6.  I  vostri  temi  sono  difficili  ma  i  temi  di  Luigi  sono  molto 
facili.  7.  Avete  voi  ricevuto  questi  bei  fiori  da  Giovanni  ?  8.  II 
nostro  cugino  ha  tre  tabacchiere.  9.  Ho  ricevuto  da  mio  zio  un 
tomperino  e  venti  penne.  10.  L'  arnica  di  mia  sorella  ha  cinque  cufie. 
11.  Questa  signora  ha  sette  fanciulli.  12.  Ho  comprato  due  specchj  e 
sei  sedie.  13.  Questo  uoino  ha  quattro  flgli  e  due  flglie,  che  sono 
molto  ragionevoli.  14.  Abbiamo  ricevuto  cinque  lettere  da  nostra  zia. 
15.  II  mio  amico  ha  trovato  un  temperino  e  otto  penne.  16.  Ho 
perduto  neHa  scuola  dieci  penne.  17.  Cinque  via  quattro  venti. 


LESSONS   IN   ALGEBRA.— XXVII. 

DIVISION  OF  POWERS. 

POWERS  may  be  divided,  like  other  quantities,  by  rejecting 
from  the  dividend  a  factor  equal  to  the  divisor  ;  or  by  placing 
the  divisor  under  the  dividend,  in  the  form  of  a  fraction.  Thus 
the  quotient  of  o,36-  divided  by  62  is  a3. 

EXAMPLE. — 'The  quotient  of  a5  divided  by  a*  is  — .  But 
this  is  equal  to  a2.  For  in  the  series 

a4,  a3,  a2,  a1,  a°,  a"1,  a~",  a~3,  a~4,  etc., 

if  any  term  be  divided  by  another,  the  index  of  tho  quotient 
will  be  equal  to  the  difference  between  tho  index  of  the  dividend 
and  that  of  tho  divisor. 

aaaaa,  am 

Thus  a,5  -f-  a8  =  —    —  =  a2;  and  am -r  au  =  --?  =  am-n. 
aaa  a11 

Hence  we  deduce  the  following 

GENERAL   RULE    FOR   DIVIDING    POWERS. 

A  power  may  be  divided  by  another  power  of  tlie  same  root  by 
subtracting  the  index  of  the  divisor  from  that  of  the  dividend. 

If  the  divisor  and  dividend  have  co-efficients,  the  co-efficient  of 
the  dividend  must  be  divided  by  that  of  the  divisor. 

If  the  divisor  and  dividend  are  both  compound  quantities,  the 
terms  must  be  arranged,  and  the  operation  conducted  in  the  same 
manner  as  in  simple  division  of  compound  quantities. 

EXAMPLE. — Thus  y*  -r  y2  =  i/3~a  =  i/1.     That  is,  —  =  y. 
[The  above  rule  is  equally  applicable  to  reciprocal  powers.] 

EXERCISE  45. 

6.  Divide  x"  by  x". 

7.  Divide  ym  by  jy™. 

8.  Divide  b6  by  b3. 

9.  Divide  8a«  +  •  by  4a™. 

10.  Divide  a°  +  3  by  a2. 

11.  Divide  12(b  +  y)D  by  3(b  4-  y)s. 


1.  Divide  9aV  by  -3aS- 

2.  Divide  Wx"  by  Zb3. 

3.  Divide  a-b  +  3a2y*  by  a2. 

4.  Divide  d  x  (a-h  +  y)3  by  (a  - 

fe+i/)3. 

5.  Divide  a°+  8  by  a. 


BOOTS. 

•If  we  resolve  bs,  or  bbb,  into  equal  factors,  viz.,  b,  b,  and  b, 
each  of  these  equal  factors  is  said  to  be  a  root  of  &J.  So  if  we 
resolve  27  into  its  three  equal  factors,  as  3  X  3  X  3,  each  of 
these  equal  factors  is  said  to  be  a  root  of  27.  And  when  any 
quantity  is  resolved  into  any  number  of  equal  factors,  each  of 
those  factors  is  said  to  be  a  root  of  that  quantity. 

A  root  of  a  quantity,  then,  is  a  factor  which,  multiplied  into 
itself  a  certain  number  of  times,  will  produce  that  quantity. 

The  number  of  times  the  root  must  be  taken  as  a  factor  to 
produce  the  given  quantity,  is  denoted  by  the  name  of  the  root. 

Thus  2  is  the  fourth  root  of  16  ;  because  2x2X2x2  =  1 6, 
where  2  is  taken  four  times  as  a  factor  to  produce  16. 

So  a3  is  the  square  root  of  a6 ;  for  a3  X  a.3  =  a6. 

Powers  and  roots  are  correlative  terms.  If  one  quantity  is  a 
power  of  another,  the  latter  is  a  root  of  the  former.  As  b3  is  the 
cube  of  b,  so  b  is  the  cube  root  of  b3. 

There  are  two  methods  in  use  for  expressing  the  roots  of 
quantities ;  one  by  means  of  the  radical  sign  V  >  &nd  the  other 
by  a  fractional  index.  The  latter  is  generally  to  be  preferred  ; 
but  the  former  has  its  uses  on  particular  occasions. 


When  a  root  is  expressed  by  the  radical  sign,  the  sign  is 
placed  before  the  given  quantity,  in  this  manner,  V a- 

Thus  2V&  is  the  2nd,  or  square  root  of  a ;  3^fa  is  the  3rd,  or 
cube  root. 

The  figure  placed  over  the  radical  sign  denotes  the  number  of 
factors  into  which  the  given  quantity  is  resolved ;  i.e.,  the 
number  of  times  the  root  must  be  taken  as  a  factor  to  produce 
the  given  quantity. 

Thus  2vfO'2  shows  that  a2  is  to  be  resolved  into  two  factors, 
and3^*3  into  three  factors,  and  n*Jan  into  n  factors. 

The  figure  for  the  square  root  is  commonly  omitted,  and  the 
radical  sign  is  simply  written  before  the  quantity.  Thus  V  <*2 

When  a  figure  or  letter  is  prefixed  to  the  radical  sign  without 
any  character  between  them,  the  two  quantities  are  to  be  con- 
sidered as  multiplied  together. 

Thus  2\fa  is  2  X  Va  5  that  is,  2  multiplied  into  the  root  of 
a ;  or,  which  is  the  same  thing,  twice  the  root  of  a. 

And  x>Jb  is  x  X  V&>  or  x  times  the  root  of  b. 

When  no  co-efficient  is  prefixed  to  the  radical  sign,  1  is 
always  understood;  \/ a  being  the  same  as  1V&;  that  is,  once 
the  root  of  a. 

The  cube  root  of  a,6  is  a2 ;  for  a2  X  a2  X  a2  =  a6. 

Here  the  index  is  divided  into  three  equal  parts,  and  tho 
quantity  itself  resolved  into  three  equal  factors. 

The  square  root  of  a1  is  a1  or  a  ;  for  a  X  a  =  a2. 

By  extending  the  same  plan  of  notation,  fractional  indices 
are  obtained. 

Thus,  in  taking  the  square  root  of  a1  or  a,  the  index  1  is 

i 
divided  into  two  equal  parts,  i  and  \ ;  and  the  root  is  a?. 

On  the  same  principle,  the  cube  root  of  a  is  a3  =  3^fa. 

Tho  nth  root,  is  a"  =  n  </a,  etc. 

Every  root,  as  well  as  every  power  of  1,  is  1 ;  for  a  root  is  a 
factor,  which,  multiplied  into  itself,  will  produce  the  given 
quantity.  But  no  factor  except  1  can  produce  1,  by  being 
multiplied  into  itself. 

So  that  1",  1,  Vl>  "V*>  et°->  are  all  equal. 

Negative  indices  are  used  in  the  notation  of  roots,  as  well  as 
of  powers. 

JL  =  a-i.  -l  =  a-3.  -l  =  a--Ej   J__a-5fi 
a2  a3  a'n  a'ian 

POWERS   OF   ROOTS. 

In  the  preceding  examples  of  roots,  the  numerator  of  the 
fractional  index  has  been  a  unit.  There  is  another  class  of 
quantities,  the  numerators  of  whoso  indices  are  greater  than  1  ; 

as  fc3,  c*,  etc.  These  quantities  may  be  considered  either  as 
powers  of  roots,  or  roots  of  powers. 

N.B. — In  all  instances,  when  the  root  of  a  quantity  is  denoted 
by  a  fractional  index,  the  denominator,  like  the  figure  over  the 
radical  sign,  expresses  the  root,  and  the  numerator  the  power. 

Thus  a?  denotes  the  cube  root  of  the  first  power  of  a ;  i.e.,  that 

i         i         i 
a  is  to  be  resolved  into  three  equal  factors ;  for  a3  X  a3  X  a' 

3 

=  a.  On  tho  other  hand,  c5  denotes  the  third  power  of  the 
fourth  root  of  c,  or  the  fourth  root  of  the  third  power.  One 
expression  is  equivalent  to  the  other. 

The  value  of  a  quantity  is  not  altered  by  applying  to  it  a 
fractional  index  whose  numerator  and  denominator  are  equal. 

as? 

Thus,  a  =  a2  =  a3  =  a".  For  the  denominator  shows  that  a  is 
resolved  into  a  certain  number  of  factors ;  and  the  numerator 

n 

shows  that  all  these  factors  are  multiplied  together  in  a".     On 
the   other  hand,  when   the   numerator  of   a   fractional   index 
becomes   equal  to  the   denominator,   the    expression   may   bo 
rendered  more  simple  by  rejecting  the  index, 
n 

Instead  of  a",  wo  may  write  a. 

The  index  of  a  power  or  root  may  be  exchanged  for  any  other 

index  of  the  same  value. 

2  4 

Instead  of  a?,  we  may  put  a8. 

For  in  the  latter  of  these  expressions,  a  is  supposed  to  be 
resolved  into  twice  as  many  factors  as  in  the  former ;  and  the 
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numerator  shows  that  twice  as  many  of  these  factors  are  to  bo 
multiplied  together.     Henoo  tho  value  in  not  altered. 

!>•. MI  the  preceding  article  it  will  bo  easily  seen  that  a  frac- 
tional index  may  be  expressed  in  decimali. 

EXAMPLE. — Thus  o'  =  a*,  or  a0'4 ;  that  is,  the  square  root 
is  equal  to  the  fifth  power  of  tho  tenth  root 

many  cases,  however,  the  decimal  can  be  only  an 
motion  to  the  true  index. 


EXAMPLE.  —  Thus  a*  =  a0-8  nearly,  or  o°>>MM  more  nearly. 

In  this  manner  tho  approximation  may  bo  carried  to   any 

degree  of  exactness  which  is  required. 

N.B.  —  These  decimal  indices 

form  a  very  important  class  of 

numbers,  called  logarithms. 

EXERCISE  46. 

1.  What  is  a  *  equal  to  P 

8.  Express  a*  in  decimals. 

8.  What  is  «'  equal  to  P 

9.  Express  a'  hi  decimals. 

3.  What  is  y'  equal  to  P 
4.  What  is  <<*  e«iuul  toP 
5.  Write  tho  5th  root  of  the  4th 

10.  Express  a'  in  decimals. 
11.  Express  a*  iu  decimal*. 

power  of  a. 

12.  Express  a'  in  decimals. 

C.  \Viit,»  tho  7th  power  of  the  9th 
root  of  d. 

13.  Express  a'  in  decimals. 

7.  Express  a4  in  decimals. 

14.  Express  o  '  in  decimals. 

KEY  TO  EXERCISES  IN  LESSONS  IN  ALGEBRA.  -XXVI. 

EXERCISE  42. 

1.  -5i«y»- 

5.  7(a  +  y)" 

8.  a»b*(l  +  b  +  a»b«)  + 

2.  96-. 

6.  18*(a-b)». 

aay4(X«_i). 

3.  —  4a*y". 

7.  5(*  +  y)« 

4-15a« 

10.  15o3+10bc*. 

4.  oph^. 

8.  llaSbc3. 

11.  4(*y-cm)e. 

EXERCISE  43. 

1.  -7bv 

5.  5o(a+b)« 

9.  o»bs(l  -  a3l»)  +  x'y* 

2.  -h»{A 

6.  SoV-i-gj: 

y*. 

(ry  +  l). 

3.0. 

7.  2a3(6*—  8 

10.  ar(a-b)». 

4.  3(a-h)«. 

8.  (*3+y«)S 

11.  }(ar+y)». 

EXERCISE  44. 

1.  a«6'?is. 

11.  &r*y+2j 

•y-**(2+     19.  a«-y«. 

2.  —  Ca'xy*. 

3y)  +x. 

20.  a6-i/. 

3.  ilMflfy*. 

12.  2*s  +  3*« 

+  3^*—  9xs 

21.  a8-a*. 

4.  O5b5y8. 

—il- 

5. 

22.  6al(a;a—  1/3)7. 

5.  8i'°. 

ls.  y("+-+t). 

23.  i(a'  +  ls)5. 

6.  6x7. 

14.  o->». 

2-1.  19(a«-b«). 

7.  b«y«. 

15.  -a-»». 

25.  x*  +  2i-»y  +  Zifly3  + 

8.  o^y*. 

16.  -o--*--. 

2xij'  +  y*. 

9.  (b+)i—  y)'  +  >. 

17.  «•(••*•») 

26.  a5+32b*. 

10.  *»-««. 

18.  aj—  y*. 

27.  o*+aa(6-8)-8b. 

THE  UNIVERSITIES.— XI. 

EDINBURGH. 

IN  our  former  articles  on  the  subject  of  the  Universities,  we 
have  treated  at  some  length  on  the  educational  advantages  of 
thoso  of  Oxford  and  Cambridge.  We  come  now  to  the  col- 
legiate institutions  of  the  North. 

Tho  four  Universities  of  Scotland — Edinburgh,  St.  Andrews, 
Glasgow,  and  Aberdeen — aro  more  democratic  or  popular  in 
their  constitution  and  government  tVan  the  sister  Universities 
of  Oxford  and  Cambridge.  On  this  account,  and  owing  also  to 
the  comparative  lowness  of  the  class  fees,  many  of  the  students 
annually  attending  those  institutions  are  the  sons  of  small 
farmers,  crofters,  and  people  in  humble  circumstances.  The 
privileges  and  efficiency  of  tho  four  Universities  of  Scotland  were 
augmented  by  an  Act  passed  in  1858,  which  made  provision  for 
improving  and  regulating  the  course  of  study  in  the  universities, 
and  also  for  their  better  government  and  discipline.  Each 
university  is  now  a  corporation,  consisting  of  a  chancellor,  rector, 
principal,  professors,  registered  graduates,  and  matriculated 
students. 

In  accordance  with  certain  clauses  of  the  "  Representation 
of  the  People  (Scotland)  Act,"  31st  and  32nd  Viet.,  tho  Uni- 
versities of  Edinburgh  and  St.  Andrews  were  combined  into  one 
constituency,  and  the  Universities  of  Glasgow  and  Aberdeen  into 
another  constituency,  for  the  purpose  ot  returning  two  repre- 


sentatives to  Parliament — an  arrangement  which  has  been  very 
advantageous. 

Of  the  Scottish  Universities,  that  of  Edinburgh,  which  has 
tho  largest  number  of  professors  and  students,  is  first  entitled 
to  our  consideration,  on  account  of  it*  celebrity  iu  philosophy 
and  medical  science. 

8EH8IONB,    CLA88B8,   AMD   FEES. 

There  are  two  sessions  of  the  classes  in  each  year — namely, 
the  winter  session,  in  which  the  classes  in  all  the  Faculties 
meet,  which  opens  about  the  end  of  October,  and  ends  with 
April ;  and  the  summer  session,  which  opens  early  in  May  and 
ends  with  July.  There  is  no-  professorial  summer  session  in 
the  Faculty  of  Arts  ;  but  tutorial  classes  in  Latin,  Greek, 
Mathematics,  and  Natural  Philosophy  are  open  for  student* 
who  have  attended  a  winter  course  on  these  subjects. 

In  the  Faculty  of  Arts  the  classes  include  Latin,  Greek, 
Mathematics,  Logic  and  Metaphysics,  Moral  Philosophy, 
Natural  Philosophy,  Rhetoric  and  English  Literature ;  as  well 
as  Practical  Astronomy,  Agriculture  and  Rural  Economy. 
Music,  Sanscrit  and  Comparative  Philology,  Engineering  (Civil 
and  Mechanical),  Geology  and  Mineralogy,  Commercial  and 
Political  Economy,  Mercantile  Law,  Theory  of  Education,  Fine 
Art,  and  Celtic  Languages  and  Literature.  Tho  annual  ex- 
pense for  Class  Fees,  etc.,  comes  to  about  £10  10s. 

In  the  Faculty  of  Divinity  tho  classes  are  Divinity,  Ji 
and    Oriental    Languages,     Ecclesiastical     History,     Biblical 
Criticism  and  Biblical  Antiquities.     The  fee  in  each  class  i- 
£3  3s. 

In  the  Faculty  of  Law  the  classes  are  Civil  Law,  Law  (.f 
Scotland,  Medical  Jurisprudence,  Public  Law,  Conveyancing. 
Constitutional  History,  Commercial  and  Political  Economy,  and 
Mercantile  Law.  The  fee  in  Civil  Law  and  Law  of  Scotland 
classes  is  £5  5s.,  including  the  summer  session,  and  in  the  other 
classes  £3  3s.  and  £4  4s. 

In  the  Faculty  of  Medicine  the  classes  comprise  Materia 
Medica,  Chemistry,  Surgery,  Institutes  of  Medicine,  Midwifery, 
Clinical  Surgery,  Clinical  Medicine,  Anatomy,  Practical  Ana- 
tomy, Anatomical  Demonstrations,  Natural  History,  Practice 
of  Physic,  General  Pathology,  Botany,  and  Medical  Juris- 
prudence. In  Practical  Anatomy  the  fee  is  £3  3s.,  in  Anatom- 
ical Demonstrations,  ^82  2s.,  and  in  most  of  the  other  classes 
of  the  Faculty,  £1  4s.  Annual  tickets  of  £6  6s.,  and  half- 
yearly  tickets  of  .£4  4s.,  give  admission  to  the  Demonstrations 
in  the  Royal  Infirmary. 

The  matriculation  or  entrance  fee  is  £1  for  the  academical 
year. 

GRADUATION   IN  ARTS. 

The  ordinary  curriculum  in  tho  Faculty  of  Arts,  with  a  view 
to  a  degree,  extends  over  four  winter  sessions  :  but  students 
who  pass  an  entrance  examination  in  Latin,  Greek,  and  Mathe- 
matics, showing  that  they  are  qualified  to  be  admitted  at  once 
to  the  higher  classes,  may  complete  the  Arts  curriculum,  with 
a  view  to  graduation,  within  three  winter  sessions,  and  may  also 
dispense  with  a  second  session  at  the  Mathematical  classes. 

By  the  regulations,  candidates  for  the  degree  of  Master  of 
Arts  aro  examined  on  all  the  subjects  of  instruction,  embraced 
in  the  ordinary  curriculum  of  study  in  the  faculty.  The  Curri- 
culum comprehends  tho  classes  of  Latin,  Greek,  Mathematics, 
Logic  and  Psychology,  Moral  Philosophy,  Natural  Philosophy 
and  Rhetoric  and  English  Literature,  which  must  be  attended 
regularly  before  graduation.  The  examination  on  the  three  de- 
partments of  ( 1 )  Latin  and  Greek  ;  on  (2)  Logic  and  Meta- 
physics, Moral  Philosophy,  and  English  Literature  ;  and  on  (3) 
Mathematics  and  Natural  Philosophy,  may  take  place  at  suc- 
cessive intervals  during  the  curriculum. 

The  examinations  are  held  in  April  and  October. 

On  completing  the  pass  or  ordinary  examinations,  students 
may  graduate  in  Arts  with  Honours,  by  offering  themselves 
for  a  further  examination,  which  is  conducted  iu  writing,  or 
partly  viva  voce.  The  four  departments  any  one  or  more  of 
wh'ch  they  may  select,  are  Classical  Literature,  Philosophy, 
Mathematics  and  Physics,  and  Natural  Science.  In  the  first 
three  of  these  departments  there  are  first  and  second  class 
honours. 

Tho  following  is  a  specimen  list  of  subjects  for  tho  Ordinary 
or  Pass  Examination,  taken  from  tho  University  Calendar  : — 
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1.   DEPARTMENT   OF    CLASSICAL   LITERATURE. 

Latin. 

Horace,  "  Odea  and  Epodes." 

Cicero,  "  Pro  Sestio." 

Tacitus,  "Annals,"  Book  xiii. 

A  passage  from  a  Latin  author,  not  prescribed. 

Translation  into  Latin  prose. 

A  general  knowledge  of  Roman  History  and  Literature  till 
the  end  of  the  Augustan  Age. 

Ability  to  translate  into  Latin  prose  is  required  of  every 
Candidate. 

Greek. 

Xenophon,  "  Memorabilia,"  i.  ii. 

Homer,  "Odyssey,"  ix.  x. 

Sophocles,  "  Trechiniae." 

A  passage  from  an  easy  Greek  Author,  not  prescribed. 

Greek  History  and  Literature. 

Laws  of  Hexameter  and  Iambic  verse. 

A  few  sentences  of  plain  English  to  be  turned  into  Greek. 

2.  DEPARTMENT    OF   PHILOSOPHY. 

Logic  and  Metaphysics. 
The  Class  Lectures. 

Special  Beading: — "Berkeley's  Principles  of  Human  Know- 
ledge "  (see  Clarendon  Press  Edition). 

Moral  Philosophy. 

The  Class  Lectures — "  Handbook  of  Moral  Philosophy " 
— General  Outline  of  the  History  of  Modern  Ethical  Systems. 

Rhetoric  and  English  Literature. 

Style  and  the  Principles  of  Literature  :  Class  lectures. 
History  of  the  English  Language.     Books  recommended  on 
this  subject — Marsh's  "  Lectures,"   and  Morris's  "  Historical 
Outlines  of  English  Accidence." 

History  of  English  Literature,  more  particularly  from  1688 
to  1789. 

Special  Readings  expected  : — 

Chaucer's  "  Prologue  to  the  Canterbury  Tales." 
Ascham's  "  Schoolmaster." 
Spenser's  "  Faery  Queene,"  Book  i. 
Shakespeare's  "  Coriolanus." 
Carlyle's  "  Essays  oh  Burns  and  Scott." 
Wordsworth's  "  Critical  Prefaces  to  his  Poems,  with  Book  I. 
of  his  Excursion." 

3.  DEPARTMENT   OF   MATHEMATICS. 

Mathematics. 
Arithmetic. 

First  Six  Books  of  Euclid,  and  part  of  the  Eleventh  Book, 
with  their  application  to  Mensuration. 

Algebra,  Trigonometry,  and  Conic  Sectiona. 

Natural  Philosophy. 

Elementary  Dynamics. 

Plane  Astronomy  and  Experimental  Physics. 

The  examinations  for  graduation  in  Arts  with  Honours  take  a 
much  higher  range  in  each  of  the  departments,  but  the  limits  of 
our  space  prevent  us  from  giving  a  complete  list  of  the  subjects 
of  examination. 

GRADUATION    IN    SCIENCE. 

The  Degrees  of  Doctor  and  Bachelor  of  Science  are  conferred 
in  Physical  and  Natural  Science,  in  Public  Health  and  Engi- 
neering. In  Mental  Science  and  Philology  the  degree  of  Doctor 
of  Science  only  is  conferred. 

In  Physical  and  Natural  Sciences,  the  first  examination  for 
Bachelor  consists  of  Mathematics,  Natural  Philosophy,  Chemis- 
try, Zoology,  including  Comparative  Anatomy  and  Botany. 
The  second  Bachelor  of  Science  Examination  is  divided  into 
the  following  groups : — (1)  Mathematical  Sciences ;  (2)  The 
Physical  and  Experimental  Sciences  ;  (3)  The  Natural  Sciences. 
The  candidate  must  select  one  of  the  above-mentioned  Sciences, 
of  which  he  will  be  expected  to  have  a  thorough  knowledge.  He 
must  also  present  a  Thesis,  containing  some  original  research. 
In  the  Engineering  Science  Degree,  a  preliminary  examination 
in  Languages  and  Mathematics  is  required.  The  examinations 


are  conducted  in  Dynamics,  Natural  Philosophy,  Chemistry, 
Practical  Chemistry,  Mathematics,  Mechanics,  Engineering,  and 
Drawing. 

For  a  degree  of  Doctor  in  Mental  Science,  the  candidate  must 
be  a  graduate  in  Arts  in  an  approved  University.  He  must  pre- 
sent an  original  thesis,  and  must  undergo  an  examination  in 
Logic  and  Metaphysics,  Moral  Philosophy,  and  the  History  of 
Philosophy,  before  receiving  the  Degree.  The  degree  of  Doctor 
in  Philology  is  also  confined  to  graduates  in  Arts.  The  candi- 
date must  offer  himself  for  examination  in  any  one  of  the  fol- 
lowing branches  : — (1)  Latin  and  Greek  ;  (2)  The  Semitic  Lan- 
guages ;  (3)  The  Sanscrit  Language  and  Comparative  Philology. 

DEGREES   IN   MKDICINE. 

Candidates  for  the  degrees  of  Bachelor  of  Medicine  and 
Master  in  Surgery  must  pass  a  preliminary  examination  in  Arts, 
including  the  following  compulsory  subjects  : — English,  Latin, 
Arithmetic,  Mathematics,  Mechanics,  as  well  as  two  of  the 
following  optional  subjects,  Greek,  French,  German,  Higher 
Mathematics,  Natural  Philosophy,  Logic,  Moral  Philosophy, 
while  for  the  degree  of  M.D.,  Greek  and  Logic,  or  Moral  Phi- 
losophy, are  compulsory. 

The  age  for  M.B.  is  not  less  than  21  ;  for  M.D.  24.  A  thesis 
containing  some  original  research  must  be  given  in  for  M.D. 
The  examinations  for  the  degrees  in  Medicine  are  written,  oral, 
and  practical. 

For  degrees  in  Medicine  four  Anni  Medici  are  required  ;  two 
of  which  must  be  passed  at  a  university  granting  Medical 
degrees ;  the  other  two  may  be  taken  at  certain  qualified  hospital 
schools,  as  stated  in  the  Calendars. 

GRADUATION   IN   LAW. 

The  degree  of  Bachelor  of  Laws  (LL.B.),  in  the  Faculty  of 
Law,  was  instituted  by  an  ordinance  of  the  Universities'  Com- 
missioners in  1852.  The  course  of  study  necessary  for  this 
degree  extends  over  three  years,  and  includes  attendance  on  a 
distinct  course  in  Civil  Law,  Law  of  Scotland,  Conveyancing 
(or  Political  Economy),  Public  Law,  Constitutional  Law  and 
History,  and  Medical  Jurisprudence.  Candidates,  who  must 
already  have  obtained  a  degree  in  Arts,  are  examined  on  all  these 
subjects.  The  degree  of  Doctor  of  Laws  (LL.D.)  is  conferred 
honoris  causa  tantum. 

GRADUATION   IN   DIVINITY. 

In  the  Faculty  of  Theology  the  degree  of  D.D.,  like  that  of 
LL.D.  in  the  Faculty  of  Law,  is  honorary.  The  degree  of 
Bachelor  of  Divinity  (B.D.),  which  fell  for  some  time  into  disuse, 
has  been  revived  since  1864. 

BURSARIES,    SCHOLARSHIPS,    AND   FELLOWSHIPS. 

In  the  Faculty  of  Arts,  the  Bursaries,  with  various  conditions 
attached,  amount  to  above  one  hundred.  The  bursaries  vary 
from  .£100  to  about  £5.  In  the  Faculty  of  Theology  there  are 
nine  presentation  bursaries  and  twelve  competition  bursaries. 
In  the  Faculty  of  Medicine  there  are  eight  bursaries. 

The  following  are  the  University  Fellowships,  ranging  in 
value  from  .£70  to  .£150.  The  Falconer  Memorial  Fellowship, 
founded  to  encourage  the  study  of  Palaeontology  and  Geo- 
logy, is  tenable  for  two  years,  and  is  of  the  annual  value  of 
.£100.  The  Guthrie  Fellowship  is  for  proficiency  in  classical 
literature,  and  is  worth  .£90  per  annum.  It  is  tenable  for  not 
more  than  four  years.  The  Hamilton  Fellowship  in  Mental 
Philosophy,  worth  about  .£90  per  annum,  is  tenable  for  three 
years.  The  Shaw  Fellowship,  also  in  Mental  Philosophy,  is  for 
.£150,  held  during  five  years.  Besides  the  above  there  are  five 
elective  Fellowships  for  the  encouragement  of  study  and  re- 
search, tenable  for  one  year — annual  value  .£100  ;  two  Fettes 
Fellowships  for  old  Fettesians,  of  the  annual  value  of  .£100  ; 
the  Syme  Surgical  Fellowship  at  £100,  tenable  for  two 
years ;  and  lastly,  the  Leckie  Mactier  Fellowship,  £70  in  an- 
nual value,  tenable  for  three  years.  There  are  also  numerous 
scholarships. 

Efforts  have  been  made  in  recent  years  to  increase  the  endow- 
ments of  the  University.  One  of  the  objects  of  an  association 
lately  formed  is  to  found  scholarships  and  fellowships  for  the 
encouragement  of  ihe  higher  learning  among  the  moio  advanced 
students.  Measures  are  in  progress  to  increase  the  efficiency 
and  usefulness  of  the  university  by  the  better  endowment  of 
existing  chairs,  and  the  foundation  of  new  professorships. 


HUMAN  PHYSIOLOGY. 


HUMAN    PHYSIOLOGY.— I. 

IN  h'w  poetical  "  Essay  on  Han  "  Pope  lays  down  tho  dogma 

Hint  "  tlu<  (.roper  htm!..  '  and  true  a*  that 

is.  that  tho  human  miud  aiid  it«  attributes  nhould  form  tho  sub- 
ject uf  man's  investigut  no  lew  true  that  hi*  physical 
and  it*  vital  functions  are  subject*  worthy  of  man's 
It  scorns  strange  that  amongst  the  multiplied 
juts  of  modorn  education  Human  Anatomy  and  Physiology 
should  h.ivi'  t'.  .UIH!  no  place;  but  it  is  a  fact  that  in  our  ordinary 
.-.•li. .«.!  teaching  tlioao  most  important  subjects  have  been  entirely 
ignored,  and  there  is  in  consequence  a  most  wide-spread  and 
.•..nu.l.-t.-  ignorance  of  even  their  most  elementary  facts.     In 
tins  and  following  papers   it  is  intended  to  give  an  account 
cf  tin-  anatomy  (structure)  and  physiology  (functions)  of  tho 
human  body,  which,  whilst  devoid  of  technicalities  and  minute 
.-hall  yet  show  clearly  tho  situation,  and  indicate 

TO  important  organs. 

;-o    it    is    possible    to    understand     the     principles    of 

Physiology,  »t  is  necessary  that  a  correct  idea  should 

•  iio  human   body  and    the  various  organs  of 

it  is  composed,  for  it  would  bo  absurd  in  the  highest 

; ,  for  example,  to  explain  the  function  of  rospi- 

,it  first  describing  the  structure  of  the  lungs  and 

other  organs  concerned  in  its  performance.      It  will  bo  well 

: i lino  the  body  as  a  whole,  and  try  to  understand 

•omplex  and  wonderful  mechanism,  and  after- 

<ler   the   various  organs   in   connection   with    the 

-i's  they  fulfil  in  the  human  economy.     Examining  then 

tlh-  human   I'.'.ly.  we  shall  find  that,  in  accordance  with  that 

luo.ntly  obtains  in  Nature,  it  may  bo  divided 

i:.to  t'  or  systems:  these  are  tho  bony  skeleton,  or 

•  -m ;  the  fleshy  portion,  or  muscular  system ;  and, 

lastly,  that  portion  made  up  of  the  brain,  spinal  marrow,  and 

nerve  cords — the  nervous  system.     Each  of  these  must  now  be 

considered  in  their  turn.     Wo  will  take  first  that  which  may  bo 

termed  the  foundation  of  tho  structure — 

THK   OSSEOUS   SYSTEM. 

The  zoologists  place  man  in  that  great  division  of  the  animal 
kingdom  called  Vertebrata,  the  chief  characteristic  of  which  is 
that  all  the  animals  contained  in  it  have  an  internal  skeleton 
or  hard  portion  upon  which  the  external  soft  parts  are  moulded. 
This  skeleton  is  composed  of  a  varying  number  of  pieces  of 
what  we  call  bone.  With  tho  external  appearance  of  bone 
every  one  is,  of  course,  perfectly  familiar  ;  it  is  hard,  generally 
smooth,  and,  when  fresh,  of  a  pinkish-white  colour ;  but  if  a 
section  of  any  bone  be  made  it  is  at  once  seen  that  it  is  com- 
posed of  two  differing  parts — one,  the  external,  is  dense  and 
compact  like  ivory ;  the  inner,  on  the  other  hand,  is  spongy,  full 
of  small  cells  like  a  honeycomb,  and  is  consequently  called  the 
cancellous  or  spongy  texture.  It  has  been  said  that  in  all  bones 
both  these  structures  are  found,  but  the  relative  proportion  of 
each  varies  according  to  the  duties  the  bone  has  to  perform  ;  if 
strength  and  firmness  are  needed,  the  compact  tissue  is  largely 
in  excess  ;  but  where  little  strength  is  wanted,  and  lightness  is 
essential,  there  is  a  thin  external  coating  of  compact  tissue,  and 
the  bulk  of  the  bone  is  made  up  of  the  cancellous  structure. 

Chemically,  bone  is  a  compound  of  animal  and  mineral  ele- 
ments :  the  latter,  which  in  the  adult  form  two-thirds  of  the 
whole,  are  mainly  salts  of  lime,  principally  the  phosphate  ;  the 
animal  elements  consist  of  albumen,  gelatine,  and  fat. 

From  its  animal  elements  bone  derives  its  toughness  and 
elasticity,  whilst  its  hardness  and  solidity  are  furnished  by  its 
mineral  constituents.  Either  element  may  be  taken  away  from 
bone  without  destroying  its  original  form ;  thus  if  a  bone  is 
carefully  burned  all  tho  animal  constituents  may  be  driven  off, 
or  if  a  bone  is  soaked  in  dilute  muriatic  or  nitric  acid,  the 
mineral  elements  will  be  dissolved  out,  but  in  neither  case  will 
the  external  shape  of  the  bone  be  changed.  The  animal  portion 
of  bone  is  that  which  is  first  formed,  and  in  the  early  stages  of 
embryo  life  is  the  sole  constituent,  the  mineral  elements  being 
deposited  in  it.  This  fact  explains  why  an  injury  which  would 
fracture  the  bone  of  an  adult  only  causes  a  child's  bone  to  bend. 
Old  bones,  like  dry  sticks,  snap  readily;  young  bones,  like  green 
and  growing  boughs,  easily  bend,  but  break  with  difficulty. 

The  human  skeleton  is  mado  up  of  254  distinct  pieces  of 
bone,  and  for  convenience  of  description  may  bo  divided  into 
a  central  column,  the  spine  or  backbone:  three  cavities — the 


head,  the  thorax  or  chest,  and  the  pelvis  or  abdomen ;  and 
two  pair*  of  extremities,  the  arms  and  the  log*. 

Tho  spine  is  a  flexible  column  composed  of  twenty-four  bones, 
called  vertebra),  piled  one  on  tho  other ;  anteriorly,  it  is  solid, 
to  give  support  and  strength  to  the  body ;  posteriorly,  it  is 
hollowed  out  into  a  canal  to  receive  the  spinal  cord,  one  of 
tho  three  great  divisions  of  the  nervous  system.  The  length  of 
tho  spine  in  generally  rather  more  than  a  third  of  the  body, 
and  is  divided  into  three  regions:  tbe  cervical  or  neck  (7 
vertebras),  the  dorsal  or  back  (12  vertebras),  and  tbe  lumbar 
or  loins  (5  Tcrtebnc) ;  tho  solid  anterior  part  rests  on  the  pelvis 
below,  supports  the  thorax  in  the  centre,  and  the  head  above. 

Each  vertebra  is  composed  of  two  main  parts;  tho  anterior, 
a  semi-circular  mass  of  bone,  mainly  composed  of  canccllons 
structure  called  the  body,  and  posteriorly  of  two  arches  of  bone, 
which  spring  from  the  sides  of  the  body,  and  unite  to  enclose  a 
hollow  space — the  spinal  canal.  These  arches  support  various 
projections  called  processes :  tho  articular — to  called  because 
they  articulate  (form  a  joint)  with  the  similar  processes  of 
adjacent  vertebrae — the  transverse,  and  the  spinons.  It  is  the 
latter  which  are  felt  projecting  when  the  hand  is  passed  down 
tho  spine.  These  all,  but  especially  the  two  latter,  are  bound 
together  by  strong  fibrous  bands  or  ligament*,  and  also  gire 
attachment  to  the  powerful  muscles  by  which  the  spine  is 
moved  in  every  direction.  The  main  bond  of  union,  however, 
between  tho  vertebrae  are  thick  plates  of  cartilage  placed 
between  and  exactly  corresponding  in  shape  to  the  bodies  of 
the  vertebras ;  these  not  only  closely  connect  the  bodies  together, 
but  by  their  elasticity  act  as  buffers  to  break  tho  force  of 
concussions  coming  from  above  and  below. 

The  two  uppermost  vertebrae  differ  from  all  tho  others  in 
an  important  respect :  the  first — which  is  firmly  attached  to 
and  e-i.pports  the  head,  hence  called  the  atlas — has  nearly  the 
whole  of  its  body  scooped  out,  leaving  a  small  anterior  canal ; 
the  missing  piece  is  found  attached  to  the  upper  surface  of 
the  body  of  the  second  vertebrae,  the  axis,  where  it  forms  a 
process  jutting  up  into  tho  anterior  canal  of  the  atlas,  and 
forming  the  axis  on  which  that  bone  revolves ;  it  is  confined 
to  its  proper  position  by  a  strong  ligament,  which  divides 
the  two  canals  of  the  atlas.  When  the  head  is  turned  from 
side  to  side,  it  is  not  the  head  turns  on  the  spine,  but  the 
atlas  that  is  carried  round  tho  pivot  of  the  axis  ;  to  prevent 
this  movement  being  excessive,  which  would  risk  displacement 
of  the  bones,  and  cause  sudden  death  from  compression  of 
the  spinal  cord,  strong  check  ligaments  run  from  each  side  of 
the  pivot  of  the  axis  to  the  back  of  the  skull.  As  each  indi- 
vidual vertebra  is  so  firmly  connected  with  its  neighbour,  if 
two  vertebras  are  separated  from  the  rest  and  examined,  the 
amount  of  movement  between  them  will  bo  found  to  be  very 
limited;  but  in  the  spine,  as  a  whole,  very  great  freedom  of 
motion  in  every  direction  is  obtained. 

The  next  portion  of  the  skeleton  we  have  to  consider  is  the 
first  of  the  cavities,  the  head,  "  the  most  strongly  fortified  part 
of  the  skeleton,  the  very  citadel  as  it  were  of  life,"  contain- 
ing as  it  does  the  brain,  the  seat  of  the  highest  intellectual 
powers,  and  the  centre  and  origin  of  the  physical  faculties. 

The  head  is  firmly  attached  to  tho  first  of  the  spinal  verte- 
brae, and  is  considered  by  anatomists  to  be  a  continuation  of 
the  spinal  column,  formed  of  four  vertebrae,  modified  for  the 
purposes  they  have  to  fulfil.  It  is  composed  of  twenty-two 
separate  pieces  of  bone,  eight  of  which  form  the  skull  or 
cranium,  and  fourteen  the  face.  The  cranium  is  in  shape  an 
egg-like  dome,  larger  behind  than  before,  and  generally  nearly, 
though  seldom,  quite  symmetrical.  It  varies  in  its  proportionate 
size  according  to  the  age,  sex,  and  race  of  the  individual; 
thus  it  is  larger  in  proportion  in  the  child  than  in  the  adult, 
in  the  male  than  in  the  female,  and  in  the  Caucasian  or 
European  races  than  in  either  tho  Ethiopian  or  Mongolian. 
The  texture  and  density  of  the  bones  also  vary,  the  skulls  of 
barbarous  nations  being  generally  much  harder,  thicker,  and 
heavier  than  those  of  Europeans. 

The  eight  bones  composing  the  skull  are: — the  occipital, 
a  single  curved  flat  bone,  which  forms  the  hinder  portion  of 
the  skull,  and  presents  on  its  under  surface  two  processes, 
which  articulate  with  the  atlas  and  a  large  oval  aperture  cor- 
responding in  position  to  the  spinal  canal,  and  through  which 
the  spinal  cord  is  continued  into  the  brain;  the  parietal,  a 
pair  of  irregularly  quadrilateral-shaped  bones,  which  join  th* 
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occipital,  and  meet  each  other  in  the  centre,  thus  forming  the 
middle  of  the  top  and  sides  of  the  skull.  In  front  of  these 
again  is  placed  one  large  flat  bone,  shaped  something  like  a 
cockleshell — the  frontal ;  this  completes  the  upper  surface  of 
the  skull,  and  forms  the  forehead  and  the  greater  part  of 
the  bony  cavities  for  the  eyes  (the  orbits) ;  inserted  into  a 
gap  in  the  frontal,  between  the  orbits,  is  placed  the  eth- 
moid (sieve-like),  a  very  light  spongy  bone,  which  helps 
to  complete  the  orbits,  and  contains  the  hinder  portion  of 
the  passages  of  the  nose.  Placed  one  on  each  side  of  the 
skull,  below  the  parietal  joining  them  above  and  the  oc- 
cipital behind,  are  two  irregularly-shaped  bones,  the  tem- 
poral ;  these  complete  the  sides  of  the  skull,  and  contain  the 


externally,  and  forming  strong  bony  arches  to  protect  the 
others.  In  the  first  division  are  comprised  the  vomer,  the  two 
nasal  bones,  and  the  two  inferior  turbinated  bones— these  enter 
into  the  composition  of  the  nose ;  the  two  lachrymal  and  two 
palate  bones,  which  complete  the  walls  of  the  orbit  and  the 
hinder  portion  of  the  hard  palate. 

The  five  larger  bones  are  the  two  superior  maxillary,  upper 
jaw-bones ;  the  two  malar,  cheek-bones  ;  and  the  single  large 
inferior  maxillary,  lower  jaw-bone.  The  superior  maxillary  are 
irregularly-shaped  bones,  placed  one  on  each  side  of  the  face, 
meeting  in  the  centre ;  they  form  the  largest  part  of  the 
front  of  the  face,  the  floor  of  the  orbits,  and  the  roof  of  the 
mouth,  and  into  them  are  inserted  the  upper  row  of  teeth. 


I.  THE  HUMAN  SKULL.  II.  THE  THORAX  OB 
CHEST.  III.  THE  ATLAS.  IV.  A  VER- 
TEBRA. 

Kefs,  to  Nos.  in  Figs. — I.  1,  the  occipital ;  2, 
the  parietal ;    3,  the  temporal ;    4,  the 
sphenoid ;  5,  the  frontal ;  6,  the  malar ; 
7,  the  lachrymal ;  8,  the  nasal;  9,  supe- 
rior maxilla  ;  10,  inferior  maxilla.      II. 
1,  the  costal ;  2,   the  costal  cartilages  ; 
3,  tho  clavicle ;  4,  the  scapula ;  5,  the  sternum  ;  6,  the  spinal  column.     III.  1,  tlie  body  ;  2,  section  of  process  of  axis ;  3,  position 
of  ligament;  4,  articulating  process ;  5,  transverse  process ;  G,  spiuous  process ;  7,  spinal  canal. 


internal  organs  of  hearing,  and  also  Bend  forward  a  strong 
process  to  articulate  with  tho  cheek-bones,  and  from  their 
under  surface  a  thin  process,  which  gives  attachment  to  some 
of  the  muscles  of  the  tongue  and  throat.  Lastly,  at  the  base 
of  the  skull,  and  hardly  seen  on  its  upper  surface,  is  a  bone 
shaped  like  a  bat  with  its  wings  extended,  the  sphenoid 
(wedgelike) ;  this  articulates  with  all  the  other  bones  of  the 
skull,  and,  like  the  keystone  of  an  arch,  binds  them  firmly 
together.  The  junctions  of  all  the  bones  of  the  skull  are 
in  every  instance  those  which  are  most  conducive  to  strength 
and  firmness  :  either  the  opposing  surfaces  aro  notched  like  a 
saw,  the  teeth  accurately  interlocking,  or  else  the  edge  of  one 
bone  is  bevelled  off  so  as  to  overlay  smoothly  and  exactly  the 
edge  of  the  adjacent  bone. 

Tho  fourteen  bones  of  which  the  face  is  composed  may  be 
divided  into  two  classes:  nine,  which  aro  small,  light,  and 
fragile,  placed  internally;  and  five,  which  aro  larger,  placed 


Just  below,  and  to  the  outer  side  of  the  orbits,  the  superior 
maxillary  are  joined  by  a  pair  of  thick  flat  pieces  of  bone, 
the  malar  or  cheek-bones ;  these  form  the  outer  angles  of  the 
orbits,  and  send  a  pair  of  processes  to  join  those  of  the 
temporal,  and  form  with  them  strong  arches  to  protect  the 
sides  of  the  face.  The  inferior  maxillary  is  a  strong  bone, 
shaped  like  a  horse-shoe,  with  the  extremities  prolonged  up- 
wards :  each  end  of  this  bone  ends  in  two  processes,  one  for 
the  attachment  of  a  muscle;  the  other,  a  smooth  globular- 
shaped  head,  is  received  into  a  cup-shaped  depression  in  the 
temporal  bone,  just  below  the  orifice  of  the  ear.  This  is  the 
only  instance  amongst  the  articulations  of  the  bones  of  the 
head  and  face  where  any  degree  of  movement  is  permitted ;  in 
all  the  others  firmness  and  strength  are  the  desiderata;  but 
here,  by  means  of  the  cup  and  ball  joint,  the  great  and  com- 
plex movements  necessary  for  the  performance  of  mastication 
aro  perfectly  provided  for. 
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Till  \  N  i  >  T  HE  SEVEN  YttAKS'  WAR. 

Tur:  ki!ik-.I..in  of  1'ruHnia  wan  a  creature  of  very  gradual  growth, 
lake  all  ..ih.-r  thing*  that  are  great  and  roHpootworthy,  it  had 
uiidud  by  wwdom  and  induHtry,  and  built  up  by  Buffering, 
!  perseverance.  Not  until  tlm  Thirty  Years'  War  (*«e 
uihea,  XLIII.)  had  revealed  to  them  their  rtrength, 
and  aUo  given  them  the  opportunity,  did  the  Margrave*  of 
:ilnir^'  think  of  enlarging  their  borders  till  they  (should 
be  worthy  the  title  of  a  kingdom.  Hitherto  the  margrave*  had 
been  content  to  bo  chief  among  the  feudal  dependants  on  the 
Emperor  of  Germany,  and  had  found  in  the  government  of  their 
own  states,  and  in  the  assertion  of  their  dignity,  employment 
enough  for  their  energies,  and  outlet  enough  for  their  ambition. 
From  a  remote  period  that  portion  of  Soythia  which  was 
known  as  Germany  hod  been  divided  into  a  number  of  small 
states,  diffuring  as  to  title  and  importance  according  to  their 
size,  and  according  to  the  influence  they  were  able  to  bring  to 
bear  upon  head-quarters.  Over  all  was  the  imperial  ruler, 
elected  by  the  chief  of  the  lesser  potentates,  now  from  one 
house,  now  from  another,  not  having  hereditary  dignity — at 
least  until  quite  modem  times — but  chosen  because  he  was  con- 
sidered to  be  the  ablest  man,  the  cunning  (i.e.,  wisest)  man,  the 
k>  •inimtf,  the  king,  the  man  best  able  to  serve  the  common  weal. 
The  electors  were  seven  in  number — the  King  of  Bohemia,  the 
Duke  of  Saxony,  the  Margrave  of  Brandenburg,  the  Count  Pala- 
tine of  the  Rhine,  and  the  Prince- Bishops  of  Mayence,  Troves, 
and  Cologne,  and  these  among  themselves  decided  who  should 
be  chief  of  the  feudal  union  of  states  which  was  known  as  Ger- 
many. According  to  the  principles  of  the  feudal  system,  each 
of  the  seven  electors — much  more,  therefore,  those  lessor  dukes 
and  counts  who  were  not  of  sufficient  importance  to  have  a 
voice  in  the  imperial  election — was  bound  to  render  to  the 
emperor  the  allegiance  of  a  vassal  to  a  suzerain,  an  allegiance 
which  differed  from  a  general  and  absolute  allegiance  in  this, 
that  the  vassal  was  in  almost  every  department  or  relation  of 
life  free  to  act  as  he  pleased  within  his  own  territory,  but  in  all 
concerns  which  affected  the  union  as  a  whole  was  bound  to  obey 
the  will  of  the  emperor  as  dictator,  to  render  him  military 
service,  and  to  contribute  towards  the  common  expenses  of  the 
empire.  Thus,  when  the  Turks  by  their  armaments  threatened 
Western  Europe,  and  commenced  their  attacks  on  the  eastern 
provinces  of  Germany,  it  was  incumbent  on  all  the  princes  of 
the  Germanic  empire  to  lend  a  hand,  and  to  give  money  towards 
repelling  the  invaders ;  but  when  it  came  to  bo  a  question  of 
domestic  administration,  say  in  Saxony,  the  duke  of  that  pro- 
vince was  not  called  upon  by  his  allegiance  to  consult  the 
emperor  in  the  matter,  but  possessed  plenary  power  himself  to 
deal  with  the  matter  without  right  of  appeal. 

There  were  very  many  of  these  petty  states.  When  the 
soldier-chiefs  who  lost  occupied  southern  Scythia  began  to  settle 
down,  they  took  possession  of  such  lands  as  their  own  followers 
happened  to  occupy,  and  holding  them  by  the  grace  of  God  and 
the  strength  of  their  strong  sword-arms,  assumed  the  govern- 
ment of  the  territory,  and  succeeded  in  obtaining  recognition 
from  the  most  powerful  of  their  class,  who  in  his  turn,  and  by 
virtue  of  the  same  title,  assumed  the  title  and  position  of 
emperor,  the  representative  of  tho  Western  emperor  of  the 
Roman  empire,  the  King  of  Italy,  and  the  arbiter  of  European 
affairs. 

Tho  title  of  "  graf,"  or  "  grave,"  was  equivalent  to  count,  and 
was  the  lowest  grade  of  sovereign  noble  ;  then  came  duke  (from 
the  Latin  dux,  a  leader)  or  herzog,  signifying  drawn  out,  elected, 
raised ;  and  then  came  king,  a  title  given  to  the  holders  of  the 
larger  principalities.  Markgraf,  or  margrave,  signified  a  count 
of  the  marches  or  borders,  and  was  equivalent  to  the  word 
marquis ;  a  count-palatine  signified  originally  a  nobleman 
attached  to  the  imperial  household  or  palace,  but  was  after- 
wards made  to  indicate  the  sovereign  princes  of  those  provinces 
which  the  emperor  had  at  one  time  or  another  conferred  upon 
officers  of  his  palace.  -From  these  dignitaries,  who  included 
prince-bishops  among  their  number,  were  selected  the  seven 
electors  to  the  empire,  so  that  the  title  of  elector  came  to  be 
one  of  special  hononr,  and  was  tanked  on  to  tho  other  titles  of 
the  possessor  of  it  as  distinctive  and  honourable.  It  was  shared, 
as  already  stated,  by  counts,  dukes,  kings,  and  prince-bishops. 
Certainly  not  least  among  the  electors  was  the  Margrave  of 
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Brandenburg.  Lord  of  the  territory  lying  on  the  we*ternmo*t 
borden  of  the  empire,  and  including  (since  1525)  in  hi*  poa***- 
Bion*  the  duchy  of  Prussia,  he  wa*  exceedingly  powerful,  and 
could  help  or  disoblige  hi*  neighbour!  to  a  Tory  considerable 
extent  The  neighbouring  prince*  therefore  courted  hi*  favour, 
and,  where  their  interact*  and  not  their  jealonrie*  were  concerned, 
depended  upon  him  to  rapport  them  against  the  power  of  the 
prince*  lying  to  the  eastward.  They  rallied  alto  round  him  a* 
against  foreign  foe*.  Notwithstanding  all  these  consideration*, 
the  Elector  of  Brandenburg  remained  loyal  to  the  imperial 
constitution  till  he  could  no  longer  do  BO  and  preserve  hi*  •elf- 
respect,  or  even  hi*  independence.  The  Thirty  Year*'  War  wa*, 
a*  has  been  shown,  a  war  of  religion,  a  war  which  went  to  the 
root  of  the  question  whether  Protestantism  should  or  should  not 
exist  in  Germany  in  spite  of  tho  will  of  the  emperor,  who  wa* 
wholly  opposed  to  it,  and  entirely  devoted  to  the  Roman  Catholic 
faith.  In  this  war,  the  Elector  of  Brandenburg,  who  had  em- 
braced  the  doctrine*  of  the  Reformation,  took  part  with  the 
Protestant  side,  and  gavo  in  hi*  hearty  adheaion  to  Gustavus 
Adolphus  and  his  successors  in  command.  One  of  the  result* 
of  the  war  was  to  show  him  how  strong  he  was,  and  also  to  con- 
vince him,  after  tho  spirit  that  had  been  displayed  in  conducting 
tho  war,  that  the  old  lines  of  the  German  constitution  were  for 
ever  obliterated,  that  is  to  say,  that  between  him,  those  depen- 
dent on  him,  and  the  emperor,  the  old  principle  of  loyalty  could 
no  longer  exist. 

In  1701  the  Elector  Frederick,  deeming  himself  strong  enough 
to  make  good  his  act  against  all  the  world,  with  his  own  hand* 
crowned  himself  king,  and  announced  to  the  world  that  his 
name  henceforth  was  not  Elector  of  Brandenburg,  but  King  of 
Prussia.  Tho  house  of  Hapsburg  sat  on  the  imperial  throne, 
and  hod  procured  that  the  dignity  of  emperor  should  bo 
hereditary  in  the  family.  It  could  ill  brook  tho  assumption  of 
kingly  power  by  tho  most  powerful  vassal  of  the  empire  in  the 
west ;  but  exhausted  by  the  sustained  efforts  of  thirty  years  of 
war,  it  was  not  in  a  position  to  take  exception  practically  to  tho 
move,  though  it  viewed  the  rise  of  Prussia  with  dislike,  and 
waited  for  an  opportunity  of  knocking  it  down  again. 

Frederick  the  First  survived  for  twelve  years  his  assumption 
of  royal  dignity,  and  during  that  time  did  his  utmost  to  weld 
into  a  coherent  mass  tho  numerous  parts  which  constituted  his 
dominions.  Upon  his  successor,  Frederick  William,  devolved 
the  task  of  preparing  the  new-born  kingdom  to  guard  against 
the  storm  which  sooner  or  later  it  was  seen  must  burst  upon  it. 
Not  only  was  there  the  open  hostility  of  Austria  and  her 
dependent  states  to  be  overcome  so  soon  as  those  states  should 
have  sufficiently  recovered  to  allow  of  their  taking  the  field,  but 
there  wero  the  jealousies  of  France  and  Russia  to  be  met,  and  by 
some  means,  probably  not  without  violence,  to  be  allayed.  For 
this  work  of  preparation  there  was  no  fitter  man  than  the 
second  King  of  Prussia.  A  man  with  few  ideas — some  great 
ones  were  among  them — he  hod  the  courage  and  the  pertinacity 
to  carry  his  ideas  out  to  the  fullest,  and  his  aims  were  in  the 
main  for  tho  advancement  and  benefit  of  Prussia  as  a  European 
power.  He  formed  and  organised  the  Prussian  army  on  a  model 
upon  which  his  successor,  Frederick  the  Great,  hardly  improved ; 
he  laid  the  foundation  of  Prussian  finance  on  that  basis  of  thrift 
which  has  been  its  chief  and  its  most  admirable  characteristic 
ever  since.  The  idea  of  military  organisation  throughout  the 
country,  so  that  every  man  of  the  population  should  be  liable  to 
soldier-service,  was  this  king's  ;  and  so  was  the  wisdom  which 
placed  tho  domestic  laws  upon  a  footing  somewhat  less  unsatis- 
factory than  that  on  which  they  had  hitherto  rested.  Yet  ho 
was  a  prince  hated  quite  as  much  as  ho  was  respected,  particu- 
larly in  his  own  family,  where  he  acted  as  an  insane  tyrant,  going 
the  length  on  one  occasion,  when  he  hod  goaded  his  son,  the 
crown  prince,  by  repeated  acts  of  oppression,  into  the  idea  of 
deserting  Prussia  altogether,  of  condemning  that  son  to  death 
as  a  deserter,  and  of  actually  causing  his  son's  friend  and  com- 
panion, Lieutenant  Katte,  to  undergo  the  extreme  penalty  in  the 
presence  of  tho  prince.  Out  of  the  school  of  this  Tyrannns 
came  Frederick  the  Great ;  from  his  brain  issued,  ready-made 
and  armed  at  all  points,  the  kingdom  of  Prussia,  as  Minerva  is 
fabled  to  have  done  of  old  from  the  head  of  Jupiter.  Into  the 
inheritance  left  by  such  a  man  came  Frederick  the  Great,  in  the 
year  1740,  by  which  time  the  nations  had  had  leisure  to  look 
around,  and  to  take  notice  of  the  new  peer  which  had  sprung 
up  among  them.  • 
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France,  weakened  by  the  long  and  exhausting  wars  of  Louis 
XIV.,  was  quite  unable,  if  she  wished  it,  to  crush  the  new 
power ;  but  it  is  probable  she  did  not  then  see  what  has 
since  been  forced  upon  her  notice,  that  Prussia  might  become  a 
first-rate  power,  capable  of  disputing  the  supremacy  with  her  in 
southern  Europe.  Austria,  however,  saw  with  quick,  instinctive 
eyes,  that  if  she  wished  to  be,  as  hitherto,  first  without  question 
iu  Germany,  she  must  at  once,  without  losing  an  opportunity, 
strike  a  blow  which  should  permanently  injure  Prussia,  and 
re-assert  once  and  for  ever  her  own  superiority.  She  had 
recovered  pretty  well  from  her  sufferings  in  the  Thirty  Years' 
War,  and  she  saw  that,  in  view  of  the  compactness  and  the  or- 
ganisation which  were  so  visible  in  the  Prussian  kingdom,  she 
must  even  risk  something  rather  tlian  allow  Prussia  to  make 
such  headway.  Suddenly  she  found  that  through  the  force  of 
circumstances  she  was  compelled  to  act  on  the  defensive  instead 
of  the  aggressive  against  her  rival.  The  Emperor  .  Charles 
of  Germany  died  in  1740,  and  his  daughter,  Maria  Theresa — for 
whose  right  to  succeed  Charles  had  been  careful  to  obtain  the 
recognition  of  the  European  powers— found  herself  engaged  in 
a  contest  with  numerous  foes  who  set  up  claims  to  the  several 
portions  of  her  empire.  The  Pragmatic  Sanction,  by  which  the 
assent  of  Europe  had  been  given  to  Maria  Theresa's  claims,  was 
disregarded  by  those  most  interested  in  doing  so,  England  and 
some  of  the  lesser  German  states  being  alone  in  their  fidelity  to 
their  engagements.  Frederick,  who  knew  the  national  feeling 
of  Austria,  and  the  wishes  of  her  statesmen  towards  him, 
determined  to  assume  the  offensive,  and  to  pick  up  for  Prussia 
what  he  could  out  of  the  ruins  of  the  empire.  While  the 
Elector  of  Bavaria  claimed  the  Bohemian  crown,  which  belonged 
essentially  to  the  Austrian  Hapsburga ;  while  the  King  of  Sar- 
dinia claimed  the  duchy  of  Milan ;  and  the  imperial  crown 
itself  was  claimed  by  no  less  than  three  hostile  and  powerful 
rivals,  Frederick  put  in  his  claim  to  the  province  of  Silesia, 
which  he  asserted  to  be  his  by  virtue  of  some  right  which 
it  is  difficult  now  to  follow.  His  claim  being  refused,  he 
poured  his  fine  troops  into  Silesia,  and  conquered  the  province, 
offering  the  empress-queen,  however,  to  support  her  against  all 
claimants  to  the  empire,  if  she  would  confirm  him  in  the 
possession  of  Silesia.  She  refused,  made  an  appeal  to  the 
nationalities  under  her  for  help,  and  in  spite  of  French, 
Spanish,  Prussian,  and  Bavarian  armies,  which  swarmed  about 
her  territories,  presented  a  bold  front,  and  resolutely  set 
herself  to  work  to  overcome  her  difficulties.  By  the  aid  of 
British  money  and  British  troops,  Maria  Theresa  held  her 
ground,  though  she  was  forced,  as  the  price  of  buying  cessation 
from  Prussian  attacks,  to  consent,  after  a  brilliant  victory 
gained  by  Frederick,  to  confirm  Silesia  to  him  by  treaty.  The 
other  belligerents  were  compelled  by  force  of  arms  to  agree  to 
a  peace  which  for  a  while  gave  rest  to  Germany. 

In  1756  broke  out  the  Seven  Years'  War.  The  situation  in 
Europe  had  changed.  Maria  Theresa  was  dead,  and  the  interests 
of  England  required  that  she  should  ally  herself  with  the  King 
of  Prussia  rather  than  with  his  foes ;  while  the  French,  glad  of 
any  support  against  England,  with  whom  she  was  engaged  in  a 
chronic  war,  joined  their  forces  with  those  of  Austria.  Hanover, 
in  the  British  interest,  sided  with  Prussia ;  Saxony  sided  with 
the  empire.  The  time  seemed  to  have  arrived  for  humbling 
Prussia,  and  for  wresting  Silesia  again  from  her  grasp. 
Frederick  saw  the  storm  coming,  and  being  always  ready,  antici- 
pated its  arrival  by  himself  invading  Bohemia. 

Now  came  the  tug  of  war.  By  fine  generalship  Frederick 
made  the  whole  of  the  Saxon  army,  encamped  at  Pirna,  lay 
down  its  arms,  and  defeated  at  Lowositz  the  imperial  forces 
which  were  hastening  to  its  relief.  This  was  on  October  1, 
1756.  In  the  spring  of  the  following  year,  the  Austrians  and 
French  were  ready.  The  latter  began  to  march  on  the  southern 
frontier  of  Prussia ;  the  former,  under  Prince  Charles  of  Lothrin- 
gen,  and  Field-marshal  Broune,  moved  to  attack  the  Prussians, 
and  came  up  with  them  at  Prague  on  the  6th  of  May.  The 
Austrians  lost  24,000  men,  the  Prussians  18,000,  and  the 
Prussians  remained  victors  and  masters  of  the  field.  Six 
weeks  afterwards  the  battle  of  Kollin  was  lost  by  Frederick, 
with  a  loss  of  14,000  men,  after  a  contest  of  eight  hours' 
duration  ;  and  to  this  siicceeded  a  number  of  battles,  now 
between  Prussians  and  Austrians,  now  between  Prussians 
and  Austrians  allied  with  Frenchmen,  now  between  Prussians 
and  Frenchmen  combined  with  Eussians.  The  odda  were 


almost  always  against  the  Prussians,  who  supplied  the  want 
of  numbers  by  the  desperation  which  naturally  inspires  men 
fighting  for  actual  existence,  and  who  on  several  occasions 
achieved  wonderful  success,  considering  the  proportion  of 
enemies  opposed  to  them.  At  Leuthen  (5th  of  December,  1757), 
when  the  Prussians,  under  Frederick  himself,  were  32,000 
against  over  80,000  of  Austrians,  Bavarians,  and  Wurtem- 
bergers,  under  the  best  generals  of  the  day,  the  Prussians 
gained  a  decisive  victory.  Six  thousand  of  the  conquerors  fell, 
but  were  revenged  by  the  loss  of  27,000  of  the  enemy,  who  also 
lost  116  guns  and  51  flags ;  and  of  the  strong  Austrian  army 
which  had  begun  the  campaign,  only  37,000  reached  Bohemia. 
Breslau,  with  a  garrison  of  18,000  men,  surrendered,  with 
all  its  stores  and  its  military  chest,  to  a  force  which  did 
not  number  more  than  about  14,000.  In  other  principal 
battles  the  Prussians  were  now  victorious,  now  ruinously 
defeated,  and  more  than  once  Berlin  was  occupied  by  hostile 
troops,  and  the  capital  of  Prussia  suffered  the  penalty  of  its 
king  being  at  war  with  barbarians  like  the  Russians.  At 
Kunersdorf,  on  the  12th  of  August,  1759,  Frederick  experienced 
the  greatest  defeat  he  ever  sustained — his  army,  nearly  half 
the  numbers  of  the  Austrians  and  Eussians,  was  beaten 
with  the  loss  of  nearly  half  its  complement,  of  170  guns, 
and  28  colours.  It  was  a  crushing  defeat.  But  the  spirit 
of  Frederick  was  of  the  "no  surrender"  kind;  and  though, 
after  this  reverse,  it  seemed  impossible  for  him  to  hold  his 
own,  and  though  his  kingdom  was  exposed  to  all  the  horrors 
of  invasion,  he  remained  firm,  gathered  up  his  forces  for 
another  effort,  and  in  August,  1760,  overthrew  the  Austrians  at 
Liegnitz  with  dreadful  slaughter,  and  with  great  loss  of  cannon 
and  military  trophies.  From  this  time  to  the  end  of  the  year 
1762  the  war  went  on  with  varying  success,  but  the  Prussians, 
aided  by  British  subsidies  to  the  extent  during  the  seven 
years  of  .£112,000,000,  managed  on  the  whole  to  win  the 
mastery.  On  the  31st  of  December,  1762,  France  and  Eussia 
having  withdrawn  from  the  contest,  the  representatives  of 
Prussia,  Austria,  and  Saxony  met  at  Hubertsburg,  and 
arranged  the  basis  of  the  Treaty  of  Paris,  which  restored 
peace  on  the  basis  of  mutual  restitution  of  conquests. 
Prussia  gave  up  her  hold  on  Saxony,  and  Austria  consented  to 
the  integral  union  of  Silesia  with  the  new  kingdom  of  Prussia. 
This  kingdom  entirely  changed  the  whole  character  of  its 
relations  to  the  other  European  powers.  It  came  out  of  the 
war  a  recognised  entity — a  thing  capable  of  being  cultivated 
and  of  growing  ;  it  had  no  longer  a  doubtful  or  precarious 
status.  Moulded  by  the  second  King  of  Prussia,  perfected  by 
the  third,  it  grew  in  the  interval  between  the  Seven  Years'  War 
and  the  wars  of  Napoleon  into  a  very  considerable  power,  second 
only  in  Germany  to  that  wielded  by  the  house  of  Austria.  The 
Seven  Weeks'  War  of  1866  showed  what  use  Prussia  had  made 
of  her  opportunities  since  1815,  and  proved  that  she  was  more 
than  a  match  for  her  pristine  master  and  later  rival ;  while  the 
Franco-German  War  of  1870-71,  which  ended  in  the  disastrous 
defeat  of  France,  brought  Prussia  to  the  height  of  its  power, 
and  directly  resulted  in  the  formation  of  the  new  German 
Empire,  altogether  apart  from  Austria,  and  with  the  King  of 
Prussia  at  its  head  as  Emperor  of  Germany. 
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SPANISH.—  III. 


OF  THE  ADJECTIVE. 

ADJECTIVES  in  Spanish  have  both  a  singular  and  a  plural  form, 
according  as  they  are  used  with  singular  or  plural  nouns  ;  for 
example  :  — 

Grande  hombre,  tall  man.  Grandes  hombres,  tall  men. 

The  rules  for  the  formation  of  the  plural  of  adjectives  are  the 
same  as  those  for  forming  the  plural  of  nouns. 

Adjectives  which  end  in  an,  on,  or  o,  and  such  as  are  derived 
from  the  names  of  nations,  change  not  only  from  the  singular 
to  the  plural,  but  also  from  the  masculine  to  the  feminine,  to 
agree  with  the  noun  (expressed  or  understood)  to  which  they 
belong  ;  as, 


Espanol,  Spanish  (man) ;  Espanola, 

Spanish  (woman). 
Hombre  generoso,  generous  man; 

muger  geuerosa,  generous  woman. 


Faufarron,  bragging  (man)  ;  fan- 
farrona,  bragging  (woman). 

Ingles,  English  (man) ;  Inglesa, 
English  (woman). 
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the  examples  just  given,  it  will  bo  seen  that  adjectives 
ending  with  o,  change  o  into  a  to  form  the  feminine ;  and  that 
those  ending  with  an  or  on,  as  well  as  those  derived  from  the 
names  of  nations,  form  their  feminine  by  adding  a  to  the  man- 
online. 

In  forming  tho  plural  of  adjectives  which  are  modified  by 
the  jfi'iul.  token  into  consideration  first,  and 

then  tho  plural  oiuliiiK'  added;  as, 

La  timida  vaca,  the  timid  oow.  Las  timidas  vacas,  the  timid  cotM. 

•o  caballo,  tint  tame  hone.        Los    munsoe    cabaUos,    the    tame 

hortet. 

les,  the  English  (man).  Los  Ingleses,  the  Englith  (men). 

La  Ingloso,  the  Englith  (woman).         Las  Inglesas,  the  .English  (iromtn). 

Lives  in  Spanish  are  generally  placed  after  tho  nouns 
which  they  qualify,  though  some  generally  come  before  the 
and  some  con  precede  or  follow  the  noun,  according  to 
tho  taste  of  tho  writer  or  speaker.     Thus, 

Un  hombre  respetable,  a  respectable  man. 
Una  folicidad  aparonto,  an  apparent  felicity. 
Malas  obras,  or  obras  malas,  bad  \corkt. 

Some  adjectives  and  adjective  pronouns  drop  the  final  o  in  tho 
masculine  singular  (but  not  in  tho  plural),  when  they  are  placed 
before  the  noun,  but  never  when  they  are  placed  after  it.  These 
are :  nno,  a  (or  one) ;  alguno,  some ;  ninguno,  non« ;  primero, 
first ;  postrero,  last ;  torcero,  third ;  bueno,  good ;  malo,  bad  ; 
as, 

Algun  fruto,  some  fruit. 

Un  buen  hombre,  or  un  hoinbre  bueno,  a  good  man. 

Santo,  sn  i  lit,  when  prefixed  to  the  name  of  a  male  person, 

drops   its   last  syllable ;    as,   San   Pedro,   St.  Peter.     Ciento, 

d,  when  it  immediately  precedes  a  noun,  masculine  or 

foiuinino,  drops  its  final  syllable ;    as,  cien   arboles,   hundred 

I  iut,  ciento  y  dos  arboles,  hundred  and  two  trees.     Grande, 

great,  large,  generally  loses  its  final  syllable  when  the  noun  to 

•which  it  is  prefixed  begins  with  a  consonant ;  as,  gran  poder, 

great  power.     When  grande  does  not  mean  size  or  magnitude, 

but  good  qualities,  gran  is  used  if  tho  noun  follow  it.     Thus, 

gran  hombre  means  a  great  man ;  and  grande  hombre,  a  tall 

man. 

Adjectives  are  often  used  without  tho  noun  (the  latter  being 
understood) ;  as, 

El  pobre,  the  poor  (man) .      \    Un  ignorante,  on  ignorant  (man) . 
Tho  gender  can  be  known  by  the  article  which  precedes  the 
adjective. 

If  tho  adjective  refer  to  something  to  which  we  do  not  apply 
a  gender,  tho  neuter  article  lo  is  used ;  as,  lo  poco,  lo  mucho, 
the  little,  the  much,  or  that  which  is  little,  that  which  is  much. 
In  cases  in  which  the  position  of  adjectives  would  present 
any  difficulty  to  the  learner,  tho  order  of  the  words  will  bo 
numbered,  thus  :  los  hombres2  magnanimos1  son  bienhechores 
del  genero2  hnmano1,  magnanimous  men  are  benefactors  of  the 
human  race.  The  order  in  which  English  words  must  be  placed 
In  Spanish  will  be  indicated  in  the  same  manner  when  deemed 
necessary. 

A  sentence  is  rendered  negative  in  Spanish  by  placing  the 
adverb  no  (not)  before  the  verb ;  as,  Juan  no  es  sabio,  John  is 
not  wise  ;  Pedro  no  tiene  dinero,  Peter  has  no  money  ;  Maria  no 
tione  sed,  Mary  is  not  thirsty. 

VOCABTTLABY. 

Amigo,  friend.  Frances,  French.  Malo,  bad,  evil. 

Bueno,  good.  Fuerte,  strong.  Nuevo,  new. 

Camiuo,  road,  way.  General,  general.  Pobre,  poor. 

Dos,  tico.  Grande,  great.  Rico,  rich. 

E,  and  (before  i).  Hermosa,       beautiful,  Robusto,  robust. 

Ejercito,  army.  handsome.  Sabio,  wise. 

El  Espaiiol  ama,  the     Ignorante,  ignorant.  Soberbio,  proud. 

Spaniard  loves.  Impio,  impious,  tcicked.  Son,  are. 

Es,  is.  Ingles,  English.  Tenebroso,  dark, 

Espacioso,      spacious,     Lengua,    tongue,    Ian-         gloomy. 

wide.  |      guage.  Tres,  three. 

Espaiiol,  Spanish.  Iiindo,  pretty.  Verdad,  truth. 

Estrecho,  narroir.cloM.     Los  Espauoles  aman,  Viejo,  old. 

Faluz,  deceitful,  false.  the  Spaniards  love.  Y,  and. 

Y  is  used  for  the  conjunction  and,  except  before  words  begin- 
ning with  i  or  hi,  when  d  ie  used. 

EXERCISE  5. — SPANISH-ENGLISH. 

1.  El  camiuo  es  estrecho.  2.  La  casa  es  espaciosa.  3.  Las  mugeres 
sou  soborbios.  4.  Los  Ingleses  no  tieuen  diuero.  5.  Las  Inglesas  no 


tienen  hambre.  6.  Los  Espauoles  no  tienen  sed.  7.  Las  Americans* 
son  bermosas.  8.  Los  librae  son  nnevos.  9.  Un  buen  general  es  el 
aluia  do  no  ejlrcito.  10.  El  Frances  es  pobre  7  soWrbio.  11.  El 
amigo  del  mldico  es  ignorant*.  13.  El  JIMS  es  aibio  y  rico.  13.  La 
lingua1  falaz1  no  ama  la  vcrdad.  U.  Los  Am^^n^  aman  dinero. 
15.  Los  Hjos  del  pintor  SOD  I uertes  y  robustos.  16.  Los  pcbres  tienea 
hambre. 

EXKBCIBB   6. — EtrOLIHU'SPAHISH. 

1.  The  Frenchman  wrote  letters  to  the  Spanish  woman.  2.  The 
Americans  are  friends  of  the  English  (Inylttt*).  3.  The  my  of  the 
wicked  is  dark.  4.  The  daughters  of  the  Spaniard  (Btpanol)  an 
pretty,  B.  The  books  are  new.  6.  The  bouse  of  the  physician  to 
spacious.  7.  The  horses  of  the  Englishman  are  strong.  8.  The  sons 
of  the  judge  are  poor  and  proud.  9.  The  daughter  of  the  French 
woman  is  proud  and  ignorant.  10.  The  sisters  of  the  painter  an  rich 
and  handsome.  11.  A  good  man  lores  the  truth.  12.  A  false*  tongue1 
loves  not  the  truth.  13.  The  Spaniards  and  the  Americans  love 
money.  14.  The  silver  spoons  (eucharat  d«  ploia)  are  new.  15.  The 
road  is  narrow.  16.  The  judge's  son  is  bad  and  ignorant.  17.  The 
printers  are  rich.  18.  The  physician's  male  servant  U  robust. 

In  Spanish  proper  names  employed  an  adjectives  are  not 
generally  written  with  a  capital  initial  letter ;  thus  we  write, 
libros  espauoles,  Spanish  books ;  and  not  libros  Espanolet. 

DEGREES   OF   COMPARISON. 

When  two  things  are  compared,  the  one  is  equal,  inferior,  or 
superior  to  the  other.  Hence  there  are  three  sorts  of  com- 
parison ;  that  of  equality,  inferiority,  and  superiority.  Thru  we 
may  say,  John  is  as  happy  as  James ;  John  is  less  happy  than 
James  ;  or,  John  is  more  happy  than  James.  These  adjectives 
are  all  properly  in  the  comparative  degree. 

The  comparative  of  equality  is  formed  by  placing  tan  (as,  so) 
before  the  adjective,  and  como  (as)  after  it ;  as, 
El    Judio    es    tan    rico    como    el     The  Jew  it  as  rich  as  the  French- 

Frances,  man. 

Sometimes  tan  is  omitted,  and  como  only  used ;  as, 
Juan  es  fuerte  como  un  leon,  John  is  strong  as  a  lion. 

Cual  (qual)  is  sometimes  found  instead  of  como.  Tan  used 
before  an  adjective,  without  como,  means  so;  as,  ton  grande,  to 
great. 

The  comparative  of  inferiority  is  formed  by  placing  rn^not 
(less)  before,  and  que  (than)  after  the  adjective ;  as, 
El    Judio    es    mcnos  rico   que   el     The    Jew   it    less    rich    than    (Ju 

Frances,  Frenchman. 

Tho  comparative  of  superiority  is  formed  by  placing  mat 
(more)  before,  and  que  (than)  after  the  adjective  ;  as, 

Mi  inadre  es  mas  rica  quo  la  reina,     My  mother   is    more   rich  (richer) 

than  th«  queen. 

Mayor,  greater ;  mejor,  better ;  and  menor,  Zess,  are  already 
in  the  comparative  degree,  and  do  not  require  mas  before  them ; 
as, 
Los    reyes    son  mayores  que    los    The    kings  are    greater   than    the 

lores,  lords. 

The  superlative  degree  of  the  adjective  expresses  the  quality 
in  a  very  high  or  very  low,  or  in  the  highest  or  lowest  state. 
Hence  there  are  two  sorts  of  superlatives,  the  absolute  and  the 
relative.  Thus  we  may  say,  London  is  a  very  large  city ;  or, 
London  is  the  largest  city  in  England. 

The  superlative  absolute  is  formed  either  by  placing  muy 
(very)  before  the  adjective,  or  by  affixing  the  letters  isimo  to 
the  simple  form  of  the  adjective ;  as, 

U'til,  useful ;  muy  util,  or  utilisimo,  very  useful,  or  most  useful. 

If  the  adjective  ends  with  a  vowel,  this  vowel  is  dropped  when 
isimo  is  affixed ;  as,  grande,  great ;  grandisimo,  or  muy  grande, 
very  great ;  alto,  high  ;  altisimo,  or  muy  a.to. 

Adjectives  that  end  with  ble,  cot  go,  and  z,  change  these 
letters  respectively  into  oil,  qu,  gu,  and  c,  before  the  suffix 
{sinio ;  as,  noble,  noble ;  nobilisimo,  very  noble ;  seco,  dry ; 
sequisimo,  very  dry ;  largo,  large ;  larguisimo,  very  large; 
f eraz,  fruitful ;  foracisimo,  very  fruitful ;  or.  inuy  noble,  muy 
seco,  muy  largo,  muy  foraz.  

KEY  TO  EXERCISES  IN  LESSON  IN  SPANISH.— U. 

EXERCISE  1. 

1.  The  judge.  2.  The  physician.  3.  The  (female)  servant.  4.  The 
American's  sister.  5.  A  man-servant  of  the  judge.  6.  A  daughter  of 
the  physician.  7.  The  future.  8.  To  tho  soul  of  the  mistress.  f>.  The 
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hunger  of  the  (male)  servant.  10.  The  sou  of  the  physician's  brother. 
11.  The  woman's  servant.  12.  To  the  judge's  brother.  13.  To  a 
daughter  of  the  American.  14.  The  past.  15.  The  men.  16.  The 
Frenchwoman's  sisters.  17.  To  the  woman's  daughters.  18.  The 
brothers  of  the  (female)  servants. 

EXERCISE  2. 

1 .  El  hombre.  2.  La  muger.  3.  El  alma.  4.  Las  hijas.  5.  El 
hermano  del  me'dico.  6.  El  marido  de  la  muger.  7.  La  hermana  del 
juez.  8.  Los  liijos  del  Americano.  9.  A  los  hermanos  del  me'dico. 

10.  A  las  almas  de  las  criadas.     11.  Las  hijas  de  la  Francesa.     12.  Los 
criados  de  los  hijos  del  me'dico.     13.  Los  maridos  de  las  hijas  del  juez. 

11.  Los  hermanos  de  las  criadas. 

EXERCISE  3. 

1.  The  printers  have  money.  2.  The  women  are  hungry.  3.  The 
painters  have  books.  4.  The  judges  are  thirsty.  5.  The  women  gave 
books  to  the  Frenchwoman's  father.  6.  The  men  gave  money  to  the 
American's  mother.  7.  The  carpenters  went  to  the  painter's  house. 
8.  The  judges  wrote  letters  to  the  painter's  mother.  9.  The  ship- 
carpenters  have  money. 

EXERCISE  4. 

1.  Los  pintores  tienen  dinero.  2.  Las  mngeres  tienen  maridos. 
3.  Los  carpinteros  dieroa  un  libro  al  hijo  del  juez.  4.  Las  hijas  de  la 
Francesa  escribieron  cartas  a  los  hijos  del -juez.  5.  El  me'dico  escri- 
bieron  carttis  a  la  madre  del  pintor.  6.  Los  criados  del  medico  escri- 
bieron cartas  a  las  criadas  de  la  Francesa.  7.  Los  impresores  f  ueron 
casa  del  juez.  8.  Los  caballos  tisnen  hambre.  9.  Los  bueys  tienen 
sed. 


LESSONS  IN  ASTRONOMY.— X. 

THE  PLANETS  (continued) MERCURY -VENUS THE  EARTH. 

MERCURY,  represented  by  the  symbol  5,  has  been  known  almost 
from  the  earliest  ages.  This  speaks  well  for  the  skill  of  early 
astronomers ;  for,  owing  to  its  small  size  and  proximity  to  the 
sun,  it  is  very  difficult  to  obtain 
a  satisfactory  observation  of  the 
planet.  It  is  said  that  Copernicus 
even,  though  the  greater  part  of  his 
life  was  devoted  to  the  study  of  the 
heavens,  never  once  succeeded  in 
obtaining  a  view  of  this  orb.  The 
greatest  distance  it  can  ever  be  from 
the  sun  is  about  29°,  and  sometimes 
its  elongation  before  it  begins  to 
return  is  not  more  than  16 4°.  Fig. 
19  will  serve  to  explain  this  fact, 
and  the  apparent  motion  of  the  in- 
ferior planets  generally.  In  it  M  re- 
presents the  Earth  travelling  along 
in  its  orbit  P  O,  while  A  B  C  D  repre- 
sents the  orbit  of  Mercury,  the  sun, 
s,  being  the  common  centre  of  both. 
When  the  planet  is  approaching 
the  part  B  of  its  01  bit,  it  will  for  a 
short  time  appear  to  be  almost  sta- 
tionary, and  then  will  travel  in  the 
same  direction  as  the  sun  from  B 
to  A  with  a  gradually  increasing 
speed,  which  at  A  begins  to  de- 
crease, till  at  D  it  again  becomes 
stationary.  As  it  still  travels  on 
in  its  course  from  D  to  c,  and 
thence  to  B,  it  will  appear  to  be 

moving  in  the  contrary  direction ;  thus  it  will  be  seen  that  at 
times  it  is  stationary,  while  sometimes  its  motion  is  direct, 
and  sometimes  retrograde.  The  greatest  elongation  it  can 
obtain  is  manifestly  half  the  angle  E  M  L.  When  situated  to 
the  west  of  the  sun,  the  planet  rises  a  little  time  before  it,  and 
is  a  morning  star ;  when,  however,  it  is  on  the  east,  it  -is  an 
evening  star,  being  visible  for  an  hour  or  two  after  sunset.  At 
C  the  planet  is  said  to  be  in  inferior  conjunction,  and  at  this 
period  a  transit  may  take  place.  As,  however,  the  orbits  of 
Mercury  and  the  earth  are  not  in  the  same  plane,  the  planet 
will  frequently  be  above  or  below  the  sun,  and  no  transit  will 
then  occur. 

The  orbit  of  the  planet  must,  howevsr.%  obviously  cross  the 
plane  of  the  ecliptic  in  two  points,  and  these  points  are  called 
the  nodes,  the  ascending  node  being  that  at  which  the  planet 
passes  from  the  south  to  the  north  side  of  the  equator,  and  the 


Fig.  19. 


descending  node  that  at  which  it  passes  from  north  to  south. 
A  transit,  then,  will  occur  whenever  the  planet  is  in  one  of  ita 
nodes  at  tho  time  of  its  inferior  conjunction.  The  next  time 
that  this  will  happen  will  be  on  May  6th,  1878. 

As  the  planets  are  not  self-luminous,  but  shine  by  light  re- 
flected from  the  sun,  the  inferior  ones  will  be  found  to  exhibit 
phases  corresponding  to  those  of  the  moon.  The  period  of 
their  greatest  brightness  is  not,  however,  when  they  present 
a  full  disc,  for  then  they  are  in  superior  conjunction,  and  there- 
fore at  their  greatest  distance  from  the  sun,  besides  which  they 
are  almost  or  quite  hidden  by  its  rays. 

The  mean  distance  of  Mercury  from  the  sun  is  nearly 
35,393,000  miles.  Tho  eccentricity  of  its  orbit  is,  however, 
very  great,  so  that  its  distance  varies  between  28,000,000  and. 
43,000,000  miles.  It  performs  its  journey  round  the  sun  in 
a  trifle  over  87  days,  so  that  its  year  is  less  than  a  fourth  the 
length  of  ours.  Its  speed  in  its  orbit  is  very  great,  being  far- 
beyond  that  of  any  of  the  other  planets ;  hence,  in  the  old 
mythology,  Mercury  was  represented  with  wings  to  his  feet. 

The  planet  is  but  small,  its  diameter  being  reckoned  at  2,960 
miles,  or  rather  more  than  one-third  that  of  the  earth.  Its 
period  of  rotation  on  its  axis  is  24  hours  5|  minutes,  and  thus 
it  closely  resembles  the  earth  in  this  respect. 


This  next  planet  in  order  of  distance  from  the  sun  is  Venus', 
represented  by  the  symbol  ?.  This  planet  has  been  known 
from  remote  antiquity,  and  was,  in  all  probability,  the  first 
discovered,  as  it  is,  at  those  periods  when  most  favourably 
situated,  the  brightest  of  them  all.  So  brightly,  indeed,  does  it 
shine  at  times  that  it  is  visible  during  the  day,  and  casts  a 
shadow  at  night.  Its  apparent  size  and  brilliancy  vary,  however, 
very  greatly,  as  will  be  easily  understood  if  we  remember  that 
when  in  inferior  conjunction  it  is 
within  about  25.000,000  miles  of 
the  earth,  while  when  it  is  in 
superior  conjunction  this  distance 
is  increased  by  the  diameter  of 
Venus's  orbit,  and  becomes  nearly 
100,000,000  miles. 

Fig.  20  will  explain  this,  and  at 
the  same  time  convey  a  good  gene- 
ral idea  of  the  phases  of  an  inferior 
planet.  When  in  the  part  A  of  its 
orbit,  directly  between  the  earth 
and  the  sun — that  is,  in  inferior  con- 
junction— it  is  at  its  least  distance^ 
from  us,  and  hence  would  appear 
most  brilliant  if  it  were  luminous. 
As,  however,  it  only  shines  by  re- 
flected light,  and  its  dark  side  is- 
turned  towards  us,  it  is  invisible. 
Besides  this,  it  appears  so  close  to 
the  sun  as  to  be  lost  in  its  bright- 
ness, unless  it  should  happen  to 
pass  across  the  sun's  disc,  where 
it  appears  as  a  round  black  spot. 
As  it  now  travels  onward  towards 
B,  it  gets  further  and  further  re- 
moved to  the  west  of  the  sun,  and 
thus  rises  earlier  and  earlier,  being- 
then  known  as  Lucifer,  or  the 

Morning  Star.  At  the  same  time  its  bright  hemisphere  becomes 
partly  turned  towards  the  earth.  When  exactly  half  illuminated, 
as  at  B,  it  is  at  its  greatest  elongation  from  the  sun,  being- 
distant  about  48°.  Its  period  of  greatest  brilliancy,  however,  is  a, 
little  before  this,  when  about  one-third  of  its  disc  is  illuminated. 
Having  attained  its  greatest  elongation,  it  is  stationary  for  a 
short  time,  and  then  begins  to  return  towards  the  sun ;  an  in- 
creasing portion  of  the  disc  being  illuminated,  though  on  account 
of  its  increasing  distance  it  appears  smaller.  It  is  then  lost 
again  in  the  sun's  rays  for  a  time,  and  when  it  re-appears  to  the 
east  of  the  sun,  it  does  not  rise  till  after  that  luminary,  and 
therefore  is  no  longer  the  Morning  Star.  It  remains,  however, 
visible  for  some  time  after  sunset,  and  is  known  as  Hesperus, 
or  the  Evening  Star.  After  attaining  its  greatest  eastern  elon- 
gation at  D,  it  returns  to  A  to  go  through  the  same  phases  again. 
These  phases  are  not  visible  to  the  naked  eye,  and  hence  the 
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absence  of  them  was  adduced  M  an  argument  against  the  truth 
..I  tliii  Copernican  system ;  Galileo,  howeTer,  on  turning  hi* 
telescope  to  tho  pkinut,  at  once  discovered  the  fact  of  their 
existence. 

The  period  that  elapses  from  one  inferior  conjunction  to 
another,  or  that  occupied  in  going  through  this  cycle  of  changes, 
is  584  days,  and  thin  is  called  it*  tynodic  period.  The  time, 
however,  it  occupies  in  oompluthitf  it*  circuit  round  the  HUH,  in 
only  U24  days  and  17  hours.  At  tint  sight  these  result*  appear 
inconsistent,  but  the  apparent 
discrepancy  vanishes  when  wo 
recollect  that  tho  earth  is  itself 
in  rapid  motion ;  BO  that  by  tho 
time  that  Venua  has  completed 
a  revolution  round  tho  HUH,  the 
•earth  has  travelled  round  a 
large  portion  of  her  orbit,  and 
Venus  haa  to  overtake  her  bo- 
fore  another  conjunction  can 
occur. 

The  distance  of  Venus  from 
the  sun  is  about  66,130,000 
miles,  and  its  orbit  is  nearly 
•••irrulur,  so  that  its  distance 
varies  but  slightly.  When  seen 
through  a  good  telescope,  this 
planet  is  a  very  beautiful  ob- 
ject,  especially  when  near  ita 

inferior  conjunction,  so  aa  to  appear  in  the  form  of  a  crescent, 
but  the  brilliancy  with  which  it  shines  ia  so  great,  that  no  dis- 
tinct markings  can  be  made  out  on  ita  surface.  The  inner  edee 
is,  however,  considerably  indented,  indicating  the  presence  of 
inequalities  ;  from  this  some  observers  have  calculated  that  the 
height  of  its  mountains  must  be  much  greater  than  those  of 
any  on  the  earth.  The  appearance  of  its  horns  seems  also  to 
indicate  that  it  possesses  an  atmosphere. 

Its  period  of  rotation  on  its  axis  is  not  very  different  from 
that  of  the  Earth,  being  23  hours  21 J  minutes,  and  its  axis  has 
an  inclination  of  73^°.     Its  actual  diameter,  likewise,  closely 
approaches  that  of  the  Earth,  being  7,510  miles;  so 
that  the  planet  which  is  nearest  to  us  is  found  in  many 
important  reapecta  to  resemble  ua  very  closely,  and 
analogy  leads  us  to  infer  that,  in  many  other  particu- 
lars it  may  be  a  counterpart.     No  satellite  has  indeed 
been    as    yet 
discovered  ac- 
companying it. 
Several  obser- 
vers   assert 
that  they  have 
eeen  one,  but 
continued   ob- 
eervations, 
however,  by 
our  ablest  as- 
tronomers 
have  failed  to 
corroborate 
the  statement. 

Tho  transits 

of  Venus  have  already  been  referred  to,  as  being  of  great 
importance  in  measuring  the  sun's  distance.  The  transit 
of  1882  followed  closely  on  that  of  1874,  but  none  will 
occur  again  till  June  4,  2004. 

THE   EARTH. 

The  next  planet  to  Venua  is  tho  Earth,  which  we  have  already 
considered  as  the  station  of  all  our  observations :  wo  shall  treat 
of  it  now  as  one  of  the  planets  revolving  around  the  sun.  Its 
mean  distance  from  that  orb  has  already  been  given  as  91,430,000 
miles,  and  it  completes  ita  revolution  in  this  orbit  in  365  days, 
5  hours,  48  minutes,  49  seconds.  This  period  is  called  a  solar  or 
tropical  year,  and  ia  reckoned  from  the  time  of  the  sun's  pausing 
the  equinoctial  point  till  it  again  reaches  the  same  spot.  Tho 
sidereal  year  is  reckoned  from  the  time  of  the  sun  passing  any 
fixed  star  till  its  return  to  it,  and  is  20  minutes  21  seconds 
longer  than  the  solar,  the  reason  of  the  difference  being  the  re- 
trograde motion  of  the  equinoctial  point,  which  travels,  as  it 
were,  to  meet  the  sun,  so  that  he  comes  to  it  before  ho  has  quito 


completed    hi*   circuit.      These  two    periods    may  be    given 

thu*  :— 

D.      •.     K.       B. 

Solar  Year  866    5     48    40 

MS    «      0    10 


At  an  early  date  the  year  was  taken  to  consist  of  865  days. 
As,  however,  the  solar  year  is  very  nearly  3654  day",  the  date 
of  the  equinox  soon  became  wrong:  to  remedy  thi*.  Julio*  Cesar 
introduced  an  additional  day  into  February  in  every  fourth  yew, 

thus  making  that  year  contain 
860  days.  This  arrangement 
was  known  a*  the  Julian  Style, 
and  continued  in  use  till  nearly 
the  end  of  the  sixteenth  cen- 
tury, but  as  the  year  is  a  few 
minutes  shorter  than  365J 
days,  the  equinoxes  had  by  thi* 
time  fallen  back  as  much  as 
ton  days.  Pope  Gregory  XIII. 
corrected  this  error  by  ordering 
ten  days  to  bo  left  oat  of  the 
year  1582,  and  then  he  modi- 
fied the  Julian  Stylo  by  the  fol- 
lowing rule:  —  Every  year  divi 
sible  by  4  was  to  contain  366 
days  ;  the  even  hundreds,  how- 

20.  ever,  unless  divisible  by  400, 

were  to  be  considered  as  or- 

dinary years  of  365  days  :  thus  1800  and  1900  are  ordinary 
years,  while  2000  will  be  a  leap  year.  By  this  means  the  error 
is  very  nearly  eliminated.  This  alteration,  which  is  known  as 
the  Gregorian  Calendar,  was  not  adopted  in  England  till  1752, 
and  eleven  days  had  then  to  be  struck  out  of  that  year  to 
correct  tho  error,  which  hod  increased  one  day  in  the  170  years. 
In  addition  to  its  movement  round  the  sun,  the  earth  rotates 
on  ita  own  axis,  thereby  producing  the  changes  of  day  and  night. 
The  interval  in  which  thia  rotation  is  completed,  aa  ascertained 
by  observing  the  passage  of  any  star  across  the  meridian  on 
two  successive  days,  is  called  a  sidereal  day.  It  is,  in  fact,  the 
time  occupied  by  the  heavens  in  making  one  apparent 
revolution.  In  this  we  have  an  invariable  measure  ;  it 
ia,  therefore,  frequently  adopted  in  the  observatory  ; 
but  for  practical  purpoaea  of  every-day  life  it  would 
not  answer  well,  aa  it  ia  3  minutes  55'91  seconds 

shorter  than 
that  deter- 
mined by  the 
sun,  and  thus 
clocks  regu- 
lated by  it 
would  gain 
that  amount 
on  the  sun 
every  day. 

The  day, 
therefore,  in 
ordinary  use  is 
that  reckoned 
by  the  move- 
ments of  the 

sun,  and  is  known  as  the  solar  day,  being  tho  interval 
which  elapses  between  two  following  meridian  passages 
of  tho  sun.  As,  however,  the  distance  of  tho  earth 
from  the  sun  varies  in  different  parts  of  its  orbit,  and 
its  diurnal  rate  of  motion  varies  in  like  manner,  this 
period  is  not  uniform  ;  ita  mean  length  is  therefore  ascertained 
and  taken  as  the  natural  or  mean  solar  day.  Our  clocks  are 
all  regulated  so  as  to  indicate  mean  solar  time,  and  hence  they 
are  sometimes  faster  than  the  sun,  and  sometimes  slower.  The 
greatest  discrepancies  are  about  February  10th,  when  the  clock 
ia  fifteen  minutes  faster  than  true  solar  time,  as  indicated  by  a 
auii-  lial,  and  October  27th,  when  it  ia  sixteen  minutea  slower. 

Tho  axis  of  the  earth  is  inclined  to  the  piano  of  its  orbit  at 
an  angle  of  66°  32',  and  hence,  as  it  rotates,  the  son  shines 
alternately  over  each  pole,  thereby  producing  the  varying  lengths 
of  the  day  and  night,  and  also  the  changes  of  the  seasons.  Thia 
will  bo  understood  by  reference  to  Fig.  21.  When  tho  earth  ia 
in  the  position  A,  the  sun  just  shines  up  to  each  polo,  and  one 
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hemisphere  is  illuminated  and  the  other  in  darkness.  The 
lengths  of  day  and  night  are  then  equal  all  over  the  earth,  and 
this  is  called  tho  spring  equinox.  As  .the  earth  travels  onwards 
to  B,  the  sun  shines  more  and  more  over  the  north  pole ;  the 
length  of  the  day  in  the  northern  hemisphere  is  therefore  in- 
creased, and  the  sun's  rays  fall  more  perpendicularly,  so  that 
this  portion  receives  more  heat,  and  thus  summer  is  produced, 
while  in  the  southern  hemisphere  winter  reigns. 

The  earth  still  travels  onward  to  c,  and  the  sun  shines  less 
over  the  north  polo  till  the  autumnal  equinox  C,  when  day  and 
night  are  again  equal  all  over  the  earth.  As  it  passes  on  to  D, 
the  sun  shines  over  the  south  pole,  so  that  in  the  northern 
hemisphere  the  days  are  short  and  the  sun's  rays  fall  obliquely, 
producing  winter;  while  tho  southern  hemisphere  now  enjoys 
the  warmth  of  summer. 


LESSONS  IN  ENGLISH.— XLY. 

CASE   (continued') . 

I  HAVE  already  intimated  that  tho  real  or  Saxon  genitive 
differs  in  its  application  from  the  false  genitive  or  the  form 
derived  from  the  Norman-French.  Thus  we  can  say  the  man's 
end,  but  we  cannot  say  the  ball's  end.  Why  can  we  say  the 
one  and  not  tho  other  ?  The  real  genitive,  as  we  have  seen, 
denotes  origin  or  possession.  Not  so  the  false  genitive.  When 
I  say  "  the  back  of  the  chair  "  I  express  a  relation  much  more 
vague  than  when  I  say  "  the  man's  back."  Possession  denotes 
a  possessor,  but  the  chair  is  not  a  possessor.  Consequently  the 
former,  which  denotes  possession,  cannot  properly  be  used  of 
the  chair.  Hence  I  deduce  the  general  rule,  that  nouns  which 
denote  or  imply  a  real  possessor  may  be  used  in  the  possessive 
case,  and  those  only ;  consequently  other  nouns,  or  nouns 
which  do  not  properly  signify  a  possessor,  must  be  constructed 
with  the  aid  of  tho  preposition  of;  as  in  the  following 
instances : — 

The  Possessive  Case.  The  Preposition  Of. 

Byron's  Childe  Harold.  The  side  of  the  house. 

The  queen's  diamond.  The  edge  of  the  precipice. 

The  mayor's  liberality.  The  ridge  of  the  wall. 

The  forms  of  tho  possessive  case  may  be  exchanged  with  the 
forms  made  by  means  of  tho  preposition  of;  thus  we  may  say, 

The  Childe  Harold  of  Byron. 
The  diamonds  of  the  queen. 
The  liberality  of  the  mayor. 

But  the  rule  cannot  be  reversed ;  that  is,  you  cannot  turn 
the  false  into  the  true  genitive,  and  say, 
The  house's  side. 
The  precipice's  edge. 
The  wall's  ridge. 

Poetry,  indeed,  in  personifying  objects,  may  and  does  employ 
of  things  without  life,  or  things  to  which  possession  cannot 
Btrictly  be  ascribed,  the  real  genitive;  as,  Victory's  crown.  The 
imitation  of  this  in  prose  gives  an  affected  air  to  the  com- 
position, and  ought  to  be  avoided.  In  a  few  instances,  how- 
ever, custom  sanctions  the  use  of  the  Saxon  genitive  in  its 
application  to  objects  where  no  real  possession  is  intended  or 
implied.  For  example  : — • 

The  sun's  distance  from  the  earth  is  greater  than  the  moon's. 

We  saw  a  whale  at  a  boat's  length  from  the  ship's  prow. 

His  house  is  not  five  minutes'  walk  from  this  spot. 

An  abbreviation  takes  place  when  several  nouns  in  the  pos- 
sessive case  come  in  succession.     For  example  : — 
I  saw  the  duchess  dawager's  carriage. 
The  lord  chancellor's  footman  has  come. 
They  went  to  Thompson  and  Brothers',  the  linendrapers. 
I  bought  the  article  at  Husband  and  Son's,  the  new  tea-dealers. 

Here,  the  duchess  dowager  is  a  compound  title,  and  being 
taken  together  has  but  one  s,  though  consisting  of  two  nouns. 
In  Tlwmpson  and  Brothers'  the  term  shop  or  warehouse  is 
understood.  For  example :  Call  at  Henry's,  that  is,  Henry's 
house,  or  Henry's  place  of  business.  Usage  does  not  allow  the 
s  to  be  applied  to  explanatory  nouns,  as  in  the  above  the  linen- 
drapers,  or  the  new  tea-dealers ;  nevertheless,  these  nouns  aro 
in  apposition,  and  consequently  in  the  same  case  with  the  titles 
or  names  they  explain. 

We  have  now  treated  very  fully  of  the  important  case  in 


English  nouns,  viz.,  the  Saxon  genitive,  and  shown  that  this  is 
recognised  by  the  use  of  the  apostrophe  and  the  letter  s.  We 
now  proceed  to  a  conclusion  on  this  subject. 

If  the  several  nouns  which  enter  into  a  series  represent  each 
a  distinct  idea  or  fact,  then  the  's  must  be  appended  to  each. 
For  example  : — 

"  My  father's,  grandfather's,  and  uncle's  property  was  de- 
stroyed ; "  this  is  a  different  statement  from  the  following,  "  my 
father,  grandfatlier,  and  uncle's  property  was  destroyed."  In 
the  former  sentence  it  is  declared  that  three  properties  were 
destroyed ;  in  the  latter  sentence  it  is  declared  that  one  pro- 
perty shared  between  three  persons  was  destroyed. 

There  are  cases  where  successive  nouns  depend  on  each  other, 
the  relation  expressed  by  the  genitive  or  possessive  case 
subsisting  between  them  severally.  For  example  : — 

My  son's  wife's  sister's  husband  has  arrived  ;  that  is,  the 
husband  of  my  son's  wife's  sister,  or  the  husband  of  the  sister  oj 
my  son's  wife. 

Here,  if  the  Saxon  genitive  is  used,  the  s  with  the  apostrophe 
must  be  used  with  all  the  nouns  except  the  last. 

Analyse  this  sentence,  J  have  bought  a  book  of  Richards,  and 
you  will  find  that,  as  it  here  stands,  it  is  not  correct.  "  What 
is  it  you  have  bought  ?  " — "  A  book."  "  What  book  ?  " — "  A 
book  of  Richard's."  "  Do  you  mean  a  book  belonging  to 
Eichard  ?  " — "  Yes."  "  Then  what  you  say  is  that  you  bought 
the  book  from  Eichard  ?  " — "  No,  I  don't  mean  that ;  I  bought 
it  at  the  auction,  Eichard  did  not  sell  it  me."  "  Auction ! 
what,  has  Eichard' s  library  been  sold  ?  " — "Yes."  "  Oh,  then 
you  bought  one  of  Eichard's  books  ;  that  is  what  you  mean  ?  " 
— "  Certainly."  "  Well,  then,  you  must  show  by  the  apostrophe 
that  Eichard  is  in  the  possessive  case,  thus,  '  I  have  bought  a 
book  of  Eichard's  ; '  what  you  bought  is  a  book  of  Eichard's, 
that  is,  one  of  Eichard's  books." 

I  have  been  the  more  particular  with  this  idiomatic  phrase, 
because  imperfect  grammarians,  fancying  something  wrong, 
sometimes  attempt  improvements  by  writing  such  instances 
without  the  sign  of  the  possessive  case. 

You  must  be  careful  not  to  confound  with  the  Saxon  genitive 
an  abbreviation  of  the  verb  is.     For  example  : — 
"  A  man's  a  man  for  a"  that  j  " 

where 's  is  an  abbreviated  or  shortened  form  of  is,  the  abbrevia- 
tion being  made  for  tha  sake  of  the  rhythm  or  the  length  of  the 
lino. 

ADJECTIVES. 

If  wo  look  at  tho  etymology  of  the  word  adjective  (Latin,  ad, 
to,  and  jacio,  I  throw  or  put),  we  find  that  an  adjective  is  a  word 
which  is  put  to  another.  This  is  not  a  specific  definition,  for 
equally  well  may  it  be  said  that  a  pronoun  or  a  preposition  is  a. 
word  put  to  another.  Failing  in  the  etymology,  we  must  look 
to  the  sense  for  information.  Take  the  following  phrases  : — 

White  linen  pleases  the  eye. 

long  days  come  in  summer. 

TalJ  men  are  often  weak. 

Here  wo  find  the  words  white,  long,  and  tall  related  in  the  same 
way  to  tho  several  nouns  linen,  days,  and  men.  And  the 
former  words  are  related  to  the  latter  so  as  to  ascribe  to  them 
a  certain  quality,  that  is  to  tell  us  of  what  kind  or  sort  they 
are  :  thus  the  linen  spoken  of  is  clean,  not  dirty;  the  days  are 
long,  not  short;  the  men  are  tall,  and  not  of  low  stature.  These 
three  words  then  assign  the  quality  of  the  three  nouns  before 
which  they  are  placed,  and  these  three  words  are  commonly 
called  adjectives.  Hence  we  learn  that  it  is  the  function  (office) 
of  adjectives  to  assign  the  qualities  of  nouns.  An  adjective 
may  accordingly  be  termed  a  qualifier ;  that  is,  a  word  which 
states  the  quality  of  a  noun.  As  the  adjective  qualifies  (from 
the  Latin  qualis,  of  what  kind,  and  facio,  /  make),  so  does  it 
answer  to  the  question  of  what  kind  ?  Thus,  in  the  instances 
given  above,  linen  of  what  kind  ?  Answer,  ivhite.  What  kind 
of  days  ?  Answer,  long.  What  kind  of  men  ?  Answer,  tall. 
But  a  qualifying  word  depends  for  its  meaning  on  the  word 
qualified.  What  is  the  signification  of  clean,  long,  tall^ 
without  the  nouns  before  which  they  stand  ?  A  lofty  are 
words  having  no  sense  until  you  add  tower,  or  a  similar  term. 
There  is  then,  you  now  see,  some  reason  for  the  name  adjective, 
that  is,  the  added  word,  inasmuch  as  the  adjective  has  no  in- 
dependent  meaning,  and  acquires  meaning  only  in  union  with  a 
noun. 
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A*  added  words,  adjective*  oomo  into  existence  after  nouns 

to  wliirii,  in  tli.-ir  very  nature,  they  are  adjuncts.     Adjectives, 

i ho  history  of  language  of  hvte  origin.     This  is 

soon  ul  i  .tot  that  they  imply  a  greater  degree  of  dis> 

crimination  in  regard  to  the  qualities  of  things  than  is  involved 

in  the  existence  of  nouns.    A  noun,  in  giving  a  name  to  an 

,  describes  its  qualities.    Thus  the  word  man  characterises 

;.(,'.     But  under  the  general  term  man  stand 

many  individual  num.     These  individual  men  vary  from  each 

some  are  tall,  some  short ;   some  weak,  some  strong ; 

young,  some  old  ;  some  black,  some  white.     The  one  class 

is  Mil-divided  into  many  classes,  and  thb  signs  of  those  classes 

are  severally  given  by  adjective*.     The  adjoctive,  in  oonse- 

qnonoe,  implies  an  advanced  state  of  mental  culture,  since  it  in 

the  expression  of  somewhat  minute  mental  discriminat 

The  adjective,  I  have  intimated,  has  no  meaning  by  itself. 
"A  red"  are  senseless  words,  but  "a  rod  orange"  convoys 
an  idea.  The  widest  signification  is  given  to  an  adjective  by 
ling  to  it  tho  word  thing,  as  "  a  good  thing,  a  bad  thing." 
Hence,  you  see  how  near  the  adjective  stands  in  sense  to  the 
noun,  for  thing  is  a  very  indefinite  term.  Indeed,  tho  adjcctivo 
and  tho  noun  alike  denote  qualities.  Thus,  a  swift  stream,  is 
"a  swift  or  rapid  flow"  (of  water).  Tho  noun  stream  de- 
tho  flow  of  tho  water,  as  you  may  BOO  in  tho  fact  that 
you  cannot  with  propriety  speak  of  a  flatting  stream,  inasmuch 
as  it  is  in  the  very  nature  of  a  stream  to  flow,  and  flowing  or  to 
flow  is  involved  in  the  term  stream  itself.  But  you  can  say  a 
- '  ream,  because  swift  adds  a  description  to  the  description 
already  given,  tolling  you  how  the  stream  flows.  Thus  the 
noun  stream  sets  forth  the  quality  of  flowing,  and  tho  adjective 
swift  sets  forth  tho  quality  of  swiftness.  The  noun  and  tho 
adjective  indeed  describe  qualities  in  different  ways  ;  tho  noun 
describes  a  quality  in  tho  abstract ;  the  adjcctivo  describes  a 
quality  in  tho  concrete.  Abstract  and  concrete  are  logical  terms. 
Abstract  (from  tho  Latin,  abs,/rom,  and  traho,  I  draw)  represents 
a  quality  as  drawn  away  or  standing  apart  from  any  particular 
object;  whiteness  is  an  abstract  word,  as  it  describes  the 
quality  white  considered  alone,  that  is,  apart  from  any  subject. 
Concrete  [Latin  con  (cum),  with,  and  cresco,  I  grow"]  is  a  term 
which  speaks  of  qualities  in  union  with  subjects :  e.g.,  an  octavo, 
what  ?  Volume ;  an,  octavo  volume  ;  octavo  describes  a  certain 
quality  as  belonging  or  attached  (concrete)  to  a  book  here  called 
a  volume.  Abstract  and  concrete  terms  then  are  nearly  related. 
In  truth,  a  concrete  term  passes  into  an  abstract  term  merely 
by  taking  tho  termination  ness ;  as  good,  good-ness.  So  nearly 
are  concrete  and  abstract  terms  related  that  they  are  sometimes 
used  for  ono  another.  In  the  Hebrew,  a  very  early  and  a 
primitive  language,  concrete  terms  or  adjectives  are  compara- 
tively few,  their  office  being  frequently  discharged  by  abstract 
terms  or  nouns.  In  English,  adjectives  are  occasionally  used  as 
nouns;  thus  "  elder  "  in  the  singular  becomes  in  tho  plural  "  the 
elders."  The  ease  with  which  adjectives  become  nouns  is 
exemplified  in  such  proper  names  as  Mr.  Brown,  Mr.  White,  Mr. 
Short,  Mr.  Long,  etc.  Nouns  also  perform  the  part  of  adjec- 
tives, as  "afish  slice,"  "  a  silver  spoon,"  "  a  gold  pin." 

Adjectives  in  English  undergo  no  change  from  gender, 
number,  or  case.  We  use  the  term  good,  for  instance,  in- 
differently with  a  masculine  and  a  feminine  noun,  a  singular  and 
a  plural,  tho  subject  and  the  object.  For  example  : — 

Object. — I  saw  a  good  man  and  a  good  woman,  good  boys  and  good  girls. 
Subject. — A  good  man  and  a  good  woman,  good  boys  and  good  girls  were 
seen  by  me. 

The  only  inflection  which  adjectives  undergo  is  one  by  which 
degrees  of  quality  aro  expressed.  In  thought,  take  any  quality, 
say  long,  and  consider  of  what  modifications  it  is  capable.  An 
object  may  bo  long  as  opposed  to  an  object  that  is  slwrt.  This 
we  may  call  its  positive  condition.  Or  ono  object  may  bo 
longer  than  another.  Here,  as  a  comparison  is  mado  or  implied, 
we  may  call  this  the  comparative  condition.  Or,  again,  an 
object  may  be  longer  than  many  other  objects,  that  is,  it  may 
be  longest.  Longest  may  be  termed  tho  superlative  condition, 
inasmuch  as  the  object  that  is  longest  surpasses,  that  is, 
becomes  superlative  to  all  ethers.  Here,  then,  aro  three  con- 
ditions— the  positive,  long;  the  comparative,  longer;  and  the 
superlative,  longest.  These  throe  conditions  are  ordinarily 
termed  degrees:  hence  wo  have  the  positive  degree,  the  com- 
parative degree,  and  tlw  superlative  degree.  These  aro  the 


three  degree*  of  companion,  to  use  the  common  phraeeology, 
though  there  i*  littlu  propriety  in  calling  the  positive  condition 
ik  degree  of  companion. 

Now  observe  how  these  degree*  of  comparison  are  indicated. 

Long,  the  positive,  becomes  long-cr  in  the  comparative,  and 
long-eft  in  the  superlative.  You  thun  too  that  the  addition  of 
or  to  the  positive  form*  the  comparative ;  and  the  addition  of 
ett  to  the  punitive  form*  the  superlative. 

White,  however,  we  say  long,  longer,  longed,  we  do  not  *ay 
eventful,  cvftntfuler,  eventfule«t;  but  instead,  we  say  eventful, 
more  eventful,  rnott  eventful.  Accordingly,  we  have  a  second 
way  of  describing  the  degree*  of  comparison,  namely,  by  pre- 
fixing to  tho  positive  the  adverbs  more  and  most.  Becpeeting 
the  employment  of  these  two  method*  the  following  rule*  may 
be  given. 

Monosyllables  take  at  the  end  er  to  form  the  comparative, 
and  est  to  form  tho  superlative  ;  or,  when  the  word  end*  in  a 
vowol,  r  and  at,  to  form  tho  comparative  and  superlative.  For 
example : — 

Pot.  Wiso  Comp.  wittr  Sup.  wi»wt. 

Great  greater  greatest. 

Monosyllables  and  dissyllables  ending  in  y  change  the  y  into  i 
before  they  aro  inflected ;  as — 

I'o«.  Sly  Comjj.  slier  Sup.  iliect. 

Lovely  lovelier  loveliest. 

Happy  happier  happiest. 

Dissyllables  which  terminate  in  Ic  or  re,  take  in  the  com* 
parativo  r,  and  in  tho  superlative  st ;  as — 

Pos.  Able  '  Comp.  abler  Sup.  ablest. 

Siucere  «incer«r  tiucercit. 

Dissyllables  of  which  tho  accent  is  on  the  last  syllable,  may 
have  er  and  est ;  as — 

Poa.  Discreet  Comp.  discreeUr  Sup.  discreet?*!. 

Genteel  gcntaeler  genteeUrf. 

All  these  classes  of  words  may,  however,  bo  compared  by 
more  and  most,  and  with  tho  last  class  tho  use  of  more  and 
most  seem  3  preferable. 

Generally  in  words  of  more  than  one  syllable,  the  employ- 
ment of  more  and  most  is  correct,  if  not  obligatory ;  as — 
Pot.  Careful  Comp.  more  careful  Sup.  most  careful. 

Learned  more  learned  most  learned. 

Charitable  more  charitable  most  charitable. 

Adjectives  formed  by  the  suffix  some,  except  handsome  (hand- 
somer, handsomest),  require  more  and  most  ;  as — 
Pos.  Fulsome  Comp.  more  fulsome  Sup.  most  fulsome. 

Blithesome  more  blithesome  mott  blithesome. 

Exclusively  by  more  and  most  are  formed  the  adjective* 
which  have  the  ensuing  terminations  ;  as — 


Ain  as  certain        Ed  as  wretched 
Al     „    mortal         Ent  „  recent 
.ilnt  „    distant         Fid  „  bliss/ul 

Id  as  candid 
Ii'.j,,  trifling 
Ive  „    massive 

On* 
Ish 

as  carel«*t. 
„    porous. 
,,   peevisJi. 

If  a  word  ends  with  a  consonant  preceded  by  a  short  vowel, 
the  consonant  is  doubled  before  er  and  est  ;  as  — 

Pos.            Comp.            Sup. 
Big              bigger          biggest. 
Fat             fatter           fattest. 
Fit             fitter           fittest. 

Pos.             Comp. 
Red           redder 
Thin          thinner 

Sup. 
reddest, 
thinnest. 

LESSONS    IN    GEOLOGY.— XVII. 

THE   CARBONIFEROUS   SYSTEM. 

No  geological  era  has  bequeathed  to  us  a  more  valuable  deposit 
than  that  age  which  we  term  the  carboniferous  period.  Inter- 
stratified  with  the  various  depositions  of  this  age,  we  find 
those  vast  bands  of  vegetable  matter  which  are  the  greatest 
wealth  of  a  country,  and  without  which  all  manufactures  would 
be  crippled. 

Although  other  systems  have  occasional  beda  of  coal,  yet 
they  are  insignificant  in  comparison  to  those  which  the  car- 
boniferous system  contains ;  and  so  characteristic  are  the  coal 
seams  of  this  period,  that  the  name  carboniferous  has  been 
applied  to  the  whole  system.  We  meet  with  no  exception  to 
the  general  rule  ;  here  the  calcareous,  the  arenaceous,  and  the 
argillaceous  deposits  all  find  repr  •;  but  the  moun- 

tain limestone  of  the  carboniferous  period  stands  pre-eminent 
among  the  limestones  of  all  ages  for  the  sharpness  of  it* 
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definition  and  the  prominence  of  its  position.    It  can  never  be 

mistaken. 

The  sandstones  of  the  lower  carboniferous  reach  a  noted  de- 
velopment in  Ireland,  and  may  be  reckoned  hardly  second  in  im- 
portance to  the  arenaceous  accumulations  of  the  preceding 
period,  the  old  red  sandstones.  While  the  deposits  of  coal 
are  so  noted  that  they  not  only  have  no  equal,  but  not  an 
approach  to  a  rival,  these  three/  important  features  of  this 
period  together  make  the  carboniferous  the  most  celebrated  of 
all  the  systems. 

In  England  the  system  is  developed  in  many  places,  but  the 
main  axis  is  a  broad  rectangular  patch  which  stretches  from 
the  border  of  Scotland  to  the  town  of  Derby;  it  occupies 
the  whole  breadth  of  the  island,  as  far  south  as  Whitehaven 
on  one  side,  and  Hartlepool  on  the  other.  In  both  cases  the 
line  then  leaves  the  coast,  still  preserving  a  more  or  less  perpen- 
dicular direction,  till  on  one  side  it  reaches  the  neighbourhood 
of  Crewe,  and  on  the  other  the  town  of  Nottingham ;  then  a 
line  joining  these  places  and 
passing  through  Derby  will  form 
the  southern  boundary  of  tho 
axis.  A  glance  at  a  geological 
map  will  show  all  the  places 
where  the  members  of  the  sys- 
tem appear,  far  more  accurately 
than  we  can  describe  them. 

The  most  convenient  division 
of  the  strata  which  lie  between 
the  old  red  sandstone  beneath 
and  the  new  red  sandstone 
above,  seems  to  be — - 

1.  Lower  Coal  Measures. 

2.  Mountain  Limestone. 

3.  Millstone  Grit. 

4.  Upper  or  True  Coal  Measures. 

1.  The  lower  coal  measures 
include  all  the  strata  which 
appear  between  the  old  red  sand- 
stone and  {(he  mountain  lime- 
stone ;  they  are  but  scantily 
developed  in  England,  but  ap- 
pear in  full  force  in  the  south 
•of  Ireland,  and  also  in  Scotland. 
They  bear  a  subdivision  into — 

1.  Carboniferous  Slates. 

2.  Yellow  Sandstones. 

The  yellow  sandstones,  some- 
times named  after  the  Irish  geo- 
logist, Sir  E.  Griffiths,  Griffiths' 
sandstones,  rest  nnconformably 
on  the  old  red  on  the  south- 
west coast  of  Ireland,  and  are 
again  and  again  exhibited  to 
the  very  north  of  the  island. 

These  yellow  sandstones  vary  in  their  thickness  from  400 
to  2,000  feet,  and  it  is  but  right  to  state  that  their  position  is 
not  yet  finally  established ;  there  is  much  reason  for  believing 
them  to  be  co-ordinates  of  the  Dura  Den  sandstones,  a  group 
certainly  Devonian,  which  are  developed  in  Fifeshire,  and 
contain  fossils  of  the  Holoptychius  and  Pterichthys,  which  are 
eminently  creatures  of  that  period.  Yet,  until  this  is  firmly 
established,  we  prefer  to  leave  them  where  they  are  generally 
inserted,  as  the  lower  members  of  the  carboniferous  group  ; 
and  indeed  there  is  much  direct  reasoning  in  favour  ci  this 
position  ;  for  although  in  them,  as  in  the  rest  of  the  sandstones, 
fossils  are  few  and  far  between,  yet  those  which  do  occur 
possess  strong  carboniferous  relations  :  for  example,  specimens 
of  the  Lepidodendron,  Calamitis,  Stigmaria,  and  Cyclopteris 
have  been  discovered,  and,  as  we  shall  find,  these  are  the  main 
species  which  the  woods  of  the  carboniferous  world  contained. 

These  yellow  sandstones  are  found  in  England  in  Gloucester- 
shire, and  in  South  Wales. 

Carboniferous  Slates. — Tho  upper  division  of  the  lower  coal 
measures  is  divided  by  Professor  Jukes  into — 

3.  Coomhola  Grit  Series. 

2.  -Dark  Gr.;y  nncl  Black  Slates  and  Shales. 

1,  Lcvrer  Limestone  Shale  with  calcareous  bauds. 


The  Coomhola  Grits  are  yellow  sandstones  into  which  are 
inserted  grey  and  black  shales ;  they  are  found  in  the  im- 
mediate neighbourhood  of  Bsntry  Bay,  and  are  but  scantily 
fossiliferous. 

The  Dark  Grey  and  Black  Sates  and  Shales  are  very  similar 
to  the  series  which  lies  beneath  them,  and  are  yet  a  formation 
which  was  deposited  under  somewhat  altered  circumstances  ; 
for  they  contain  no  slates,  which  marks  an  absence  of  deep 
water  where  the  argillaceous  sediment  quietly  reached  the 
bottom. 

The  Lower  Limestone  Shale  is,  in  reality,  tho  transition  bed 
between  tho  lower  coal  measures  and  the  mountain  limestone. 
In  this  bed  the  calcareous  bands  begin  to  appear,  and,  on  the 
other  hand,  in  the  great  deposit  immediately  above  it  all  sand- 
stones disappear,  and  the  calcareous  matter  gains  the  pre- 
dominance. 

This  series  begins  to  bear  evidence  of  the  fossiliferous 
character  of  the  mountain  limestone,  for  in  the  calcareous 

bands  which  traverse  it,  an 
abundance  of  marine  fossils  are 
discovered. 

The  lower  coal  measures  in 
Scotland,  though  not  so  typi- 
cally or  so  fully  developed,  yet 
roach  a  considerable  thickness 
in  the  districts  of  Fife  and 
Lothian ;  they  have  none  of  the 
slaty  character  of  their  Irish 
relations,  but  are  mainly  white 
sandstones,  interstratified  with 
bands  of  dark  bituminous  shales. 
As  in  Ireland,  these  shales  owe 
their  dark  colour  to  the  presence 
of  that  vegetable  matter  which, 
in  the  upper  parts  of  the  series, 
accumulated  to  form  seams  of 
coal. 

In  Ireland  it  never  exists  in 
a  separate  form,  though  in  Scot- 
land it  appears  in  thin  seams 
of  coal.  The  iron  which  tinged 
the  deposits  of  tho  Devonian 
period  with  red,  seems  to  have 
increased  in  quantity  so  as  to 
form  thin  bands  of  ironstone, 
which,  higher  up  in  the  system, 
form  rich  deposits. 

The  fossils  which  this  series 
contains,  proclaim  that  the  beds 
have  an  estuary  origin,  partly 
marine  and  partly  fresh- water  ; 
and  to  this  fact  may  be  ascribed 
those  peculiarities  which  have 
been  judged  sufficient  to  rank 
these  beds  as  a  distinct  group. 

All  corals  which  are  exclusively  marine  existences  are  con- 
spicuously absent,  although  in  the  mountain  limestone  imme- 
diately above  they  occupy  a  prominent  position.  The  bands 
of  limestones,  such  as  those  at  Kingsbarns,  Fife,  which  some- 
times are  three  feet  in  thickness,  are  composed  entirely  of 
shells  of  bivalves  of  the  mussel  tribe  ;  and  when  we  know  the 
habits  of  these  mollusks  make  them  love  an  estuary  existence, 
we  have  another  fact  confirmatory  of  the  fresh- water  neighbour- 
hood in  which  the  lower  carboniferous  was  formed.  Moreover, 
fragments  of  land-shells,  and  some  remains  of  small  reptiles  of 
the  frog  tribe,  show  the  proximity  of  land  and  the  influx  of 
rivers. 

2.  Mountain  or  Carboniferous  Limestone. — This  deposit  id 
always  dark-coloured  and  semi-crystalline ;  from  its  hardness 
it  forms  bluff  and  bold  escarpments,  which  may  be  seen  in 
many  parts  of  Yorkshire,  Derbyshire,  Westmoreland,  Fife,  and 
Ireland.  It  has  received  its  name  "mountain"  from  the  fact 
that  it  frequently  occupies  the  higher  grounds  of  the  car- 
boniferous period. 

It  occasionally  is  found  in  masses  several  hundred  feet  thick, 
which  are  here  and  there  traversed  by  bands  of  shale.  These 
'masses  are  split  up  into  rectangular  blocks  by  the  joints  and 
backs  to  which  we  alluded  in  a  foregoing  lesson;  but  often 
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this  limestone  U  found  in  beds  alternating  with  Reams  of  ooal 

.  ones  j    yet  let  it  bo  in  win: 
may,!!  ulo  geologist  will  at  once  pronounce  it*  name. 

It  form*  :i  -no  among  the  rocks ;   a  land-mark  in 

the  geological  landscape.     It  is  an  excellent  building-ston.-,  mul 

may  bo  aeon  in    Irulund    forming    walla    built  with   singular 

i  f  rugroontH  of  the  rock  fitted  almout  like  irrogolar 

mosaic  work. 

In  tho  iron  districts  it  in  used  in  the  smelting  furnaces  to 

ri<l  tho  ore  of    its  silica,  with  which   the   limestone   forms  a 

•  and  so  molts  out ;  or  again,  the  agriculturist  burns 

•  lnno-kiln,  and  uses  the  limo  on  his  land;  then  it  ix 

ily  iiuurriod  for  ornamental  work,  since  it  takes  a  good 


09),  Arckcmidopora  (Fig.  70),  Amplanu  (Fig.  71),  and  Syrinyo. 
pom  ( Fig.  1'i).  These,  as  the  reader  will  notice,  are  widely  diCo- 
runt  in  their  nhapo,  hut  there  are  many  immediate  forms.  One  of 
those,  the  Amjilexui  (Fig.  71),  is  a  cap  ooraL  Milne-Edwards 
showed  that  in  the  palaosoio  period  (which,  if  reference  be 
made  to  the  summary  of  geological  strata  in  Lesson  XL,  will 
bo  found  to  contain  all  the  Ufe  which  is  exhibited  in  a  fossil 
state  to  the  top  of  the  Permian  peri  3d),  the  corals  bore  a  simple 
and  striking  relation  to  all  those  of  the  same  kind  which  were 
produced  in  the  neozoic  period. 

A  longitudinal  and  a  horizontal  section  of  the  palaeozoic 
and  neozoic  cap  corals  are  shown  in  Figs.  73  a,  b,  and  74  a,  b. 
In  l-'itf.  73  a,  b,  aro  represented  those  sections  of  the 


polish,  and  the  stems  of  the  encrinites  and  other  fossila 
lend  an  appearance  to  the  stone  which  jives  it  a  commercial 
value. 

So  fine-grained  a  limestone  is  an  admirable  material  for  pre- 
serving the  records  of  tho  past  life  of  the  globe.  The  fossila 
of  this  member  of  the  carboniferous  system  are  numerous 
and  perfect :  since  sometimes  the  whole  of  the  rock  ia  one  mass 
of  corals  and  encrinites,  showing  its  true  marine  character, 
we  shall  enumei'ato  these  first. 

The  corals  are  tho  cells  which  a  soft,  polyp  built  round  itself ; 
the  creature  has  tho  power  of  extracting  from  the  waters  of 
the  sea  the  carbonate  of  lime  which  they  contain.  These  cells 
were  arrayed  round  a  common  axis,  in  a  certain  symmetrical 
form,  or  sometimes  they  were  built  one  on  the  other  in 
defiance  of  any  peculiar  order,  such  as  the  reef  corals  of  our 
seas. 

Some  of  the  most  prominent  of  these  we  have  illustrated  ; 
namely,  Lithostrontion  basaltiform  (Fig.  68),  Aulopora  (Fig. 


coral,  and  upon  comparing  them  with  Fig.  74  a,  b,  at  once  it  will 
bo  seen  that  the  cross  sections  of  each  show  a  different  arrange- 
ment of  tho  lamellae,  or  the  walla  of  division  ;  for  while  in  Fig. 
73  6  they  are  in  f  oura  and  multiplea  of  4,  in  Fig.  74  b  the  govern- 
ing number  is  6.  While  the  other  sections  show  a  difference,  the 
palaeozoic  has  transversal  plates,  the  neozoic  has  none.  This 
alteration  in  the  form  of  tho  structure  of  the  coral  at  the 
change  of  thia  period  of  life  is  peculiar. 

The  Encrinites  aro  the  distinguishing  feature  of  the  moun- 
tain limestone ;  they  are,  in  fact,  star-fish  on  stems,  only  the 
rays  of  the  star-fish  arc  greatly  increased.  They  present  tho 
intermediate  stop  between  tho  free  and  fixed  Crinoidea.  They 
have  all  passed  away  save  two  species,  which  are  occasionally 
found,  but  are  very  rare,  the  surviving  members  of  a  vast 
race.  Such  a  great  development  did  the  encrinites  reach 
in  the  carboniferous  period,  that  we  find  masses  of  limestone 
wholly  composed  of  tho  stems  of  the  stone-lilies,  as  they  are 
rather  poetically  called.  Thia  stone  ia  often  seen  polished  in 
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'mantelpieces.;'  when  exposed  to  the  air,  the  softer  parts,  which 
are  inmediately  between  the  stems,  weather  away,  leaving  the 
surface  of  the  rock  as  if  the  fossils  had  been  stuck  on  to 
it,  as  in  the  illustration  of  encrinital  limestone  (Fig.  75).  The 
heads  of  the  animals  which  the  stem  supported  were  a  corona 
of  tentacules,  with  a  mouth  at  the  centre.  These  arm-like 
feelers  waved  about  in  the  waters,  bringing  into  their  mouth 
the  prey  which  they  enclosed.  As  specimens  of  these  encri- 
nites,  we  give  the  Cyathocrinites  planus  (Fig.  76)  and  the 
Woodocrinus  (Fig.  77). 

Fossils  of  the  sea-urchins  are  also  found,  but  these  palseozoic 
echini  had  more  plates  than  are  found  in  specimens  of  their 
existing  representatives,  and  their  detached  spines  are  of  common 
occurrence. 

The  Mollusca  appear  In  great  force.  The  trilobites  still 
struggle  for  existence,  and  are  represented  by  two  members  of 
the  race — Phillipsia  (Fig.  78)  and  Griffithides.  The  crustaceans 
have  other  representatives,  such  as  the  Eurypterus  (Fig.  79). 
The  fish  of  the  preceding  age,  of  course,  have  not  become 
extinct,  and  many  perfect  fossils  remain ;  moreover,  species 
variously  formed  are  continually  met  with,  which  indicate 
the  existence  of  other  fish  armed  with  defensive  weapons. 
These  sharp  fin-spines  were  formidable,  as  may  be  judged  from 
the  appearance  of  the  Pleuracanthus  (Fig.  80)  and  the  Ctena- 
canthus  (Fig.  81). 

There  is  also  evidence  of  the  presence  in  the  carboniferous 
seas  of  fish,  the  roofs  of  wh^se  mouths  were  armed  with  palatal 
plates.  We  should  have  been  at  a  loss  to  have  even  conjectured 
the  use  of  these  smooth,  black,  and  oblong  hard  pieces  of  enamel, 
had  it  not  been  that  in  Australia  there  is  a  shark — the  Port 
Jackson  shark — whose  mouth  is  paved  with  these  very  plates. 
The  creature  lives  on  crustaceans,  and  to  break,  for  instance, 
the  shell  of  a  crab,  sharp  and  pointed  teeth  would  be  useless ; 
so  that  he  is  furnished  with  plates  by  which  he  crushes  and 
breaks  the  hard  coats  of  his  food,  and  BO  lives.  These  fossils 
were  vulgarly  called  fossil  leeches.  Two  of  these  palatal 
plates  of  the  Placoid  sharks  we  figure,  namely,  Cochliodus 
contortus  (Fig.  82)  and  Psammodus  porosus  (Fig.  83).  The  chief 
fossils  of  the  period  are  also  represented  in  the  illustration  in 
the  preceding  page. 

Some  of  the  above  fossils  are  very  numerous  :  for  example, 
the  Productus  sometimes  all  but  forms  the  whole  mass  of  the 
rock,  which  is  then  called  a  Productus  limestone. 

The  chambered  shells,  as  represented  here  by  the  Euomphalus, 
the  Goniatites,  and  the  Orthoceras,  have  many  peculiarities 
which  command  notice. 

The  Bellerophon  has  no  chambers,  it  is  like  the  living 
Argonaut ;  the  genus  is  not  found  after  this  epoch. 

The  Euomphalus  is  chambered,  but  there  is  no  connection 
between  the  chambers,  so  that  as  the  animal  grows  it  builds  up 
its  shell  behind  it,  throwing  a  wall  or  septum  (Latin,  septum,  a 
partition)  from  side  to  side. 

The  Nautilus  tribe  do  the  same,  only  they  have  a  pipe  which 
communicates  with  each  of  the  chambers  :  in  the  nautilus  this 
siphuncle  is  in  the  centre,  whereas  in  the  ammonite  tribe  it  is 
marginal,  or  runs  round  the  outside  edge  of  the  shell.  The 
creature  is  a  cephalopod,  its  arms  are  out  of  its  head  ;  as  it 
moves  on  the  bottom  of  the  sea  seeking  its  food,  if  it  dragged 
its  delicate  shell  after  it,  it  would  be  bruised  and  damaged ; 
hence  it  passes,  by  means  of  its  siphuncle,  either  water  or  air 
into  the  emptj  chambers,  and  so  makes  its  shell  of  the  same 
specific  gravity  as  the  water  around  it,  and  so  it  just  swims  on 
the  surface  of  the  water. 

The  Orthoceras  (Fig.  84)  is  a  nautilus  unrolled,  having  a 
siphuncle  passing  down  the  centre  of  the  cells. 

The  Goniatites  (Fig.  85),  on  the  other  hand,  is  of  the  Ammo- 
nite type ;  the  siphuncle  is  marginal. 

Some  of  the  mountain  limestones  are  very  beautiful. .  The 
Terelratula  lastata  (Fig.  86)  frequently  exhibits  the  original 
coloured  stripes  which  ornamented  the  living  shell. 

The  Aviculopecten  (Fig.  87)  and  the  Pleurotomaria  (Fig.  88) 
also  exhibit  the  same  phenomenon,  though  in  not  so  marked  a 
degree. 

The  presence  of  these  colours  indicates  that  the  sea  in  which 
they  lived  was  not  more  than  fifty  fathoms  deep. 

Other  notable  fossils  of  the  period  are — Productus  (Fig.  89), 
Spirifer  (Fig.  90),  Murchisonia  (Fig.  91),  Euomphalus  (Fig.  92), 
and  Bellerophon  (Fig.  93] 


ELECTRICITY.— IX. 

ATMOSPHERIC   ELECTRICITY — FRANKLIN'S  KITE   EXPERIMENT 

CROSSE'S  APPARATUS — LIGHTNING  CONDUCTORS. 
WE  have  now  to  notice  some  of  the  main  effects  of  Atmo- 
spheric or  Aerial.  Electricity.  These  are  very  interesting  and 
very  important,  as  it  seems  highly  probable  that  by  inquiring 
into  them  we  shall  ultimately  understand  much  more  of  the 
phenomena  of  the  weather  than  we  do  at  present. 

The  many  points  of  resemblance  between  lightning  and  elec- 
tricity were  noticed  by  early  experimentalists.  The  flash  of  the 
electric  spark  resembles  faintly  a  flash  of  lightning.  A  loud 
sound  accompanies  each,  and  both  have  the  power  of  setting  on 
fire  inflammable  bodies.  Lightning  destroys  animal  life,  rends 
bad  or  insufficient  conductors,  and  is  attracted  by  the  pointed 
tops  of  trees  or  buildings  ;  and  all  these  effects  may  be  pro- 
duced on  a  small  scale  by  the  agency  of  electricity.  We  easily 
see,  then,  the  great  resemblance.  It  was  left,  however,  for  the 
celebrated  Franklin  to  prove  their  identity,  and,  by  drawing 
down  the  lightning  from  the  clouds,  to  render  his  name  for 
ever  famous  in  the  annals  of  electrical  science. 

About  the  commencement  of  the  year  1752  he  began  to 
investigate  the  subject,  and  formed  the  idea  of  erecting,  on  a 
convenient  building,  a  tall  insulated  conductor,  terminating  in 
a  point,  by  which  he  expected  to  be  able  to  collect  the  elec- 
tricity from  passing  clouds.  He  was  unable  just  at  the  time 
to  carry  out  his  purpose ;  ho  had,  however,  given  a  full  expla- 
nation of  his  ideas  in  a  letter  to  a  friend,  and  acting  upon  this 
a  French  electrician  succeeded  in  obtaining  sparks  from  an 
apparatus  he  had  prepared  in  accordance  with  these  plans. 
Franklin  was  now  tired  of  waiting  for  the  erection  of  a  building 
suitable  for  his  purpose,  and  the  idea  occurred  to  him  of  trying 
his  experiment  with  a  kite.  He  accordingly  made  a  framework 
of  two  thin  laths  crossing  one  another,  and  fixed  the  four  corners 
of  a  silk  handkerchief  to  their  extremities.  A  tail  was  affixed 
in  the  usual  way,  and  a  loop  for  the  string  to  be  fastened  to. 

In  order  to  collect  the  electricity  he  fixed  a  pointed  wire  to 
the  upper  end  of  one  of  the  laths,  and  connected  it  with  the 
string  of  the  kite.  The  other  end  of  the  string  he  fastened  to 
the  ring  of  a  door-key,  and  fixed  to  this  a  piece  of  silk  ribbon, 
so  that  he  might  hold  it  without  the  electricity  escaping,  and 
could  draw  sparks  from  the  key. 

Thus  equipped  he  went  out  one  stormy  day,  accompanied  only 
by  his  son,  and  having  raised  the  kite  on  a  common  near  Phila- 
delphia, awaited  with  almost  breathless  anxiety  the  result.  For 
some  time  no  effects  whatever  were  seen ;  there  was  not  the 
slightest  appearance  of  any  electrical  disturbance;  after  a 
while,  however,  he  observed  some  of  the  fibres  of  the  cord 
bristling  up ;  and  on  applying  his  knuckle  to  the  key,  to  his 
intense  delight  he  drew  from  it  a  spark.  Soon  afterwards  a 
heavy  shower  of  rain  fell,  and  the  cord  having  thus  become 
wetted,  its  conducting  power  was  much  increased,  and  a  rapid 
succession  of  sparks  was  given  off  from  the  key,  by  which  a 
Leyden  jar  was  charged,  and  other  experiments  performed 
which  proved  beyond  doubt  the  absolute  identity  of  lightning 
and  electricity. 

Franklin  was  thus  the  real  discoverer  of  this  fact,  though 
some  have  attempted  to  claim  this  honour  for  the  French 
philosopher  we  have  referred  to,  who  was  named  Dalibard,  on 
the  ground  that  he  erected  the  first  apparatus  by  which  the 
experiment  was  performed. 

Since  this  time  the  experiment  has  been  repeated  over  and 
over  again  in  a  great  variety  of  ways.  Frequently  a  fine  wire 
is  woven  into  the  string,  and  greatly  increases  its  conducting 
power.  When  this  is  not  done  it  should  be  moistened  with  salt 
and  water.  Captive  balloons  have  likewise  been  employed  to 
draw  down  the  electric  fluid.  The  utmost  caution  is,  however, 
requisite  in  conducting  these  experiments,  as  fatal  accidents 
have  arisen  in  carrying  them  out.  Not  very  long  after  the  date 
of  Franklin's  experiment,  Professor  Eichmann  had  erected  an 
apparatus  at  St.  Petersburg  for  collecting  in  this  way  the 
atmospheric  electricity,  the  wires  being  brought  into  his  labora- 
tory. One  day  he  was  explaining  it  to  a  friend,  just  as  a  storm 
was  coming  on,  and  all  at  once  a  loud  report  was  heard,  and  the 
electricity  issued  almost  in  the  form  of  a  ball  of  fire,  killing  him 
on  the  spot,  and  striking  his  friend  senseless  to  the  groiind ; 
many  of  the  things  in  the  room  were  at  the  same  time  shaken 
or  destroyed. 
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If,  therefore,  any  of  oar  readers  should  be  inclined  to  repeat 

•  very  precaution  most  be  taken.     A  very  good 
•ii«  c<-nl  ui>on  a  roller,  contained  in  a  metal 

•  •a  Htout  glass  rods.    A  glass  handle  should 
bo  fixed  to  a  multiplying  wheel,  so  as  to  pay  out  or  coil  tip 
the  cord,  and  a  largo  boll,  connected  with  the  ground  by  means 
of  a  stout  wire  or  chain,  should  be  placed  within  an  inch  or  an 

A  n  halt'  of  the  metal  case.  If  then  the  power  becomes 
80  groat  as  to  bo  unsafe,  the  electricity  will  dart  to  this  ball, 
and  by  it  to  the  ground. 

•  iiuiootion  with  thin  it  must  bo  remembered  that  the 

sparks  thus  drawn  from  a  kite  have  far  greater  power  than 

those  from  an  ordinary  electrical  machine.     Sparks  two  or  three 

inches  long  may  bo  token  from  the  latter  without  any  incon- 

.•o,  while  oao  only  half  an  inch  long  from  the  kite  will 

•o  oa  jMJwerful  as  a  shook  from  a  Leydon  jar ;  the  power, 

however,   doos   not  always  depend  upon  the   length    of    the 

spark. 

-::il<irg  frequent  observations  upon  the  electrical  condi- 

•   the  atmosphere,  it  is  needful  to  have  something  more 

:iont  and  manageable  than  a  kite.     A  tall  polo  erected  on 

the  top   of  a  house   or  lofty  building,   or  in   somo  elevated 

^vers  well.     On  the  upper  extremity  of  this  there 

is  fixed  a  thick  glass  rod,  surmounted  by  a  number  of  points, 

or  a  largo  metal  fork,  so  as  to  attract  the  electricity. 

The  lowor  part  of  tho  metal  should  be  fitted  with  a  kind  of 
cap,  so  as  to  keep  tho  glass  rod  as  dry  as  possible,  and  thus 
preserve  the  insulation  in  damp  weather.  A  wire  is  then 
attached  to  tho  metal,  and  being  carefully  insulated  is  brought 
down  to  tho  wall  of  tho  laboratory,  into  which  it  enters  through 
a  gloss  tube.  It  is  necessary,  however,  to  fix  a  large  ball  in 
connection  with  tho  ground,  within  about  two  or  three  inches  of 
the  wire,  before  it  enters  the  room,  so  that  in  cose  of  a  flash  of 
lightning  striking  it  the  current  may  escape  in  this  way.  A 
similar  boll  and  rod  should  also  be  placed  inside  the  room,  so 
arranged  that  the  distance  between  it  and  the  knob  in  which  tho 
wire  terminates  may  be  adjusted  to  any  required  distance.  In 
this  way  the  current  may  be  allowed  to  escape  quietly  to  tho 
ground  when  it  is  not  required.  A  peal  of  bells  may  also  be 
attached,  so  as  at  once  to  call  attention  to  the  passing  of  a 
highly  charged  cloud. 

The  most  complete  apparatus  for  the  collection  of  atmospheric 
electricity  was  that  fitted  up  by  Mr.  Andrew  Crosse,  at  Broom- 
field,  near  Taunton.  This  gentleman  collected  tho  electricity 
by  means  of  insulated  wires  supported  on  poles  fixed  to  lofty 
trees,  and  carried  quite  round  his  grounds.  The  insulators  were 
so  constructed  as  to  be  as  little  as  possible  affected  by  tho 
dump,  and  the  length  of  the  exploring  wire,  as  it  was  called, 
was  upwards  of  2,000  feet.  Theso  wires  terminated  in  a  large 
insulating  conductor  placed  on  his  table,  near  which  was 
another  boll,  the  distance  of  which  could  be  regulated  by  means 
of  a  screw.  By  this  the  fluid  escaped  to  the  ground. 

The  effects  produced  by  this  apparatus  during  stormy  weather 
were  said  to  be  awfully  grand.  A  brilliant  stream  of  fire, 
almost  too  bright  to  look  at  for  any  length  of  'time,  passed 
between  the  balls,  and  the  sound  was  compared  by  some  to  tho 
rattle  of  small  fire-arms.  His  battery  consisted  of  fifty  largo 
jars,  and  required  more  than  200  turns  of  a  20-inch  plate 
machine  to  charge  it ;  yet,  when  connected  with  this  conductor, 
it  has  been  charged  and  discharged  as  many  as  twenty  times  in 
a  minute. 

From  observations  made  with  apparatus  of  this  kind,  we 
find  that  with  a  clear  sky  the  air  is  usually  charged  with 
positive  fluid,  the  intensity  being  greatest  at  sunrise  and  sun- 
set. When,  however,  a  large  thunder-cloud  passes  over  tho 
apparatus,  a  series  of  very  strange  and  interesting  phenomena 
is  seen.  As  soon  as  tho  edge  of  the  cloud  is  over  the  wires, 
a  .number  of  discharges  take  place ;  there  is  then  a  short 
pause,  and  another  series  of  discharges,  the  electricity  being  of 
the  opposite  kind ;  then  another  interval ;  and  in  this  way 
there  appear  to  bo  a  number  of  zones  in  tho  cloud,  alternately 
charged  with  positive  and  negative  fluid.'  These  increase  in 
intensity  as  they  approach  the  centre  of  the  cloud,  and  when 
this  part  is  over  tho  conductor  tho  effect  is  almost  fearful  to 
gaze  upon.  Wo  must  not,  however,  dwell  further  upon  this  here; 
a  fuller  account  can  be  found  in  somo  works  on  tho  subject. 

One  very  simple  mode  of  collecting  tho  atmospheric  elec- 
tricity is  to  fix  a  metal  clip  at  the  end  of  a  fishing-rod.  Place 


in  this  some  lighted  amadou,  or  a  sponge  dipped  in  spirit  and 
lighted,  and  let  a  wire  connected  with  it  ran  along  the  rod.  If 
now  it  be  made  to  project  out  of  an  upper  window  and  carefully 
insulated,  the  smoke  or  flame  will  collect  tha  electricity,  and  it 
may  then  be  examined. 

During  a  fog  the  air  is  usually  Tory  highly  charged,  and 
though  all  insulators  most  become  damp  and  therefore  imper- 
fect, great  quantities  of  electricity  are  frequently  collected. 
The  whole  theory  of  fogs  is  as  yet  Tory  imperfectly  understood, 
but  it  seems  highly  probable  that  electricity  is  an  important 
agent  in  their  production,  and  some  hare  even  gone  so  far  as  to 
believe  that  as  our  acquaintance  with  their  electrical  phenomena 
increases,  we  may  even  be  able  to  disperse  or  prevent  them. 
Though  this  idea  appears  highly  extravagant,  it  in  still  clear 
that  this  is  an  important  field  for  scientific  inquiry. 

Tho  investigation  of  the  causes  of  atmospheric  electricity  has 
engaged  the  attention  of  many  scientific  men,  and  many  dif- 
ferent hypotheses  have  been  started.  One  of  the  principal 
sources  appears  to  bo  the  evaporation  of  water  from  the  surface 
of  the  earth.  Tho  production  of  electricity  in  this  way  is  shown 
by  placing  a  heated  platinum  capsule  on  a  condensing  electro- 
scope, and  placing  a  few  drops  of  water  in  it.  As  soon  as  it 
has  evaporated,  and  the  collecting  plate  is  raised,  tho  leaves 
will  diverge  slightly.  If,  however,  distilled  water  be  employed, 
no  effect  will  be  produced. 

Clouds  arc  in  general  charged  with  electricity,  but  in  storm 
clouds  tho  charge  is  much  more  intense,  and  if  two  such  clouds 
oppositely  charged  approach  ono  another  the  electricity  darts 
from  one  to  the  other  in  the  form  of  lightning.  This  kind  of 
lightning  is  by  far  tho  most  common,  and  is  not  dangerous. 

At  times,  however,  the  clouds  are  highly  charged  with  similar 
electricity,  and  the  electric  fluid  then  darts  to  the  earth,  often 
striking  any  lofty  or  pointed  object  that  happens  to  bo  near. 
A  violent  shock  is  sometimes  produced  by  what  is  called  the 
return  stroke ;  this  is  produced  by  the  action  of  induction, 
When  a  highly-charged  cloud  is  i.ear  any  object,  the  hitter 
becomes  charged  by  induction  with  the  opposite  electricity. 
As  soon,  however,  as  the  cloud  is  discharged  this  inductive 
action  suddenly  ceases,  and  the  result  is  a  shock.  A  similar 
effect  is  felt  on  standing  near  the  conductor  of  a  very  large 
machine  while  sparks  are  being  drawn  from  it.  If  we  watch 
the  motions  of  the  clouds  during  a  thunder-storm,  we  shall  see 
their  attractions  and  repulsions  giving  signs  of  electric  action. 
We  have  seen  that  pointed  and  lofty  objects  attract  electricity, 
and  thus  we  shall  understand  the  action  of  lightning  conductors. 
To  lofty  buildings  there  is  usually  affixed  a  metallic  rod,  ending 
in  a  point,  or  series  of  points,  projecting  some  way  above  the 
highest  part  of  the  building.  The  lower  end  of  this  is  connected 
with  a  plate  of  metal  buried  in  the  ground,  or  placed  in  a  reser- 
voir of  water.  If  then  a  lightning-cloud  passes  over  the 
building  the  fluid  usually  passes  off  silently  by  this,  and  is 
conveyed  to  the  ground. 

It  is  found  in  practice  that  a  conductor  protects  all  around  it 
within  a  radius  of  about  double  its  own  height ;  for  instance,  if 
it  projects  twelve  feet  above  the  roof  of  a  building  it  will 
protect  all  around  a  space  included  within  a  radius  of  twenty- 
four  feet. 

Sometimes  a  lateral  shock  is  experienced,  that  is,  a  portion  of 
the  fluid  darts  off  to  a  good  conductor  near  by.  To  avoid  this, 
all  pieces  of  metal  near  tho  conductor  should  be  placed  in 
metallic  connection  with  it.  On  account  of  this  kind  of  dis- 
charge it  is  very  dangerous  to  stand  under  a  tree  during  u 
storm,  as  the  fluid  may  strike  the  tree,  and  then  leave  that  to 
enter  the  body  of  the  person  standing  under  it.  It  is  always 
safer  then  to  stand  at  a  little  distance  from  it ;  disregard  of 
this  has  cost  the  lives  of  many  who,  in  seeking  shelter  from  the 
rain,  have  been  struck.  The  neighbourhood  of  water  should 
also  bo  avoided. 

Tho  Aurora  Borealis,  or  Northern  Lights,  is  another  very 
beautiful  manifestation  of  aerial  electricity.  It  is  apparently 
caused  by  its  presence  in  the  upper  and  highly  rarefied  regions 
of  the  atmosphere.  Faint  imitations  of  it  hove  been  produced 
by  passing  tho  current  through  exhausted  tubes,  and  recent 
experiments  have  shown  that  tho  presence  of  certain  vapours 
greatly  modifies  the  results,  and  produces  a  more  striking 
resemblance  to  the  grand  natural  phenomena.  In  polar  regions 
tho  aurora  is  seen  much  more  frequently  than  in  our  own 
latitude,  and  is  much  more  brilliant. 
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LESSONS  IN  MENSURATION.— II. 

FOLLOWING  up  our  subject  from  the  point  at  which  we  left  it 
in  the  former  lesson,  we  subjoin  a  few  examples  in  the  mea- 
surement of  sides  of  right-angled  triangles,  and  then  pass  on  to 
the  consideration  of  triangles  which  do  not  contain  a  right  angle. 

EXAMPLE  1. — A  wall  is  30  feet  high,  and  it  is  required  to 
know  what  length  a  ladder  must  be  which  shall  reach  to  its  top, 
the  foot  of  the  ladder  not  being  able  to  stand  nearer  the  wall 
than  14  feet. 

The  47th  Proposition  of  the  First  Book  of  Euclid  gives  us 
at  once  the  means  of  solving  the  question.  The  right  angle  is 
formed  by  the  wall  and  the  ground ;  the  ladder  is  therefore  the 
hypothenuse  (see  Definitions  in  "Geometry"),  and  this  is  equal 
to  the  square  root  of  the  sum  of  the  squares  of  the  base  and 
perpendicular,  or  VW  +  142  =  V900  +  196  =  V  1096  = 
885*5  *eet>  approximately. 

EXAMPLE  2. — A  ladder  is  45  feet  long,  and  when  its  foot  rests 
upon  the  edge  of  the  footpath,  which  is  12  feet  wide,  its  top 
•just  reaches  the  cave  of  the  roof.  "What  height  is  this  eave 
from  the  ground  ? 

In  this  case  the  hypothenuse  and  base  are  known,  and  the 
height  of  the  perpendicular  is  required.  This,  by  the  before-men- 
tioned Proposition,  is  equal  to  the  square  root  of  the  difference 


of  the  squares  of  the  base  and  hypothenuse,  or  V  452  —  122 
=  V~!2025^~i44  =  -v/"l881  =  43^  feet,  approximately. 

EXAMPLE  3. — The  side  of  a  square  is  9'774  feet ;  what  is 
the  length  of  the  diagonal  ? 

It  is  necessary  here  to  observe  that  being  a  square,  the  sides 
are  all  equal ;  the  length  of  the  diagonal — which  is,  of  course, 
the  same  thing  as  the  hypothenuse  of  either  of  the  triangles 
formed  by  the  bisection  of  the  square  by  the  diagonal — will, 
therefore,  be  the  square  root  of  twice  the  square  of  one  side. 
This  will  be  in  this  case  nearly  13'823  feet. 

EXAMPLE  4. — The  side  of  an  isosceles  triangle  (see  Definitions 
in  "  Geometry  ")  is  65  feet,  and  the  base  50  feet ;  what  is  the 
altitude  ? 

The  Btudent  must  here  remember  that  the  sides  of  the  isos- 
celes triangle  being  equal,  the  perpendicular  bisects  the  base ; 
hence  we  have  two  right-angled  triangles  formed,  in  both  of 
which  the  hypothenuse  and  base  are  equal,  each  to  each ;  the 
base  of  each  being  one-half  of  that  of  the  isosceles  triangle. 
The  rule  for  right-angled  triangles  will  then  apply,  and  the 
altitude  or  perpendicular  will  be  found  to  be  CO  feet. 

EXERCISE  1. 

1.  The  base  of  a  right-angled  triangle  is  4  ft.  6  in.  (54  in.), 
and  the  hypothenuse  7  ft.  5  in.  (89  in.).      What  is  the  height  of 
the  perpendicular  ? 

2.  The  base  being  513,  and  the  perpendicular  684  ft.,  what  is 
the  hypothenuse  ? 

3.  The  hypothenuse  is  2  ft.  10  in.  and  the  base  2  ft.  6  in. 
What  is  the  perpendicular  ? 

4.  What  is  the  side  of  a  square  whose  diagonal  is  8  ft.  5  in.  ? 

5.  A  ladder  50  feet  long,  being  placed  in  a  street,  reached  a 
window  40  feet  from  the  ground,  on  one  side  of  the  street ;  but 
-when  the  ladder  rested  against  the  house  upon  the  other  side 
of  the  street,  the  position  of  its  foot  not  being  altered,  it  reached 
a  window  48  feet  high.     What  was  the  breadth  of  the  street  ? 

6.  What  is  the  height  of  an  equilateral  triangle  whose  side 
isl? 

We  subjoin  a  few  examples  having  reference  to  the  proportion 
which  exists  between  the  homologous  sides  of  similar  right- 
angled  triangles,  as  explained  in  Lesson  I. 

EXAMPLE  1. — Two  poles  stand  upright  on  level  ground;  the 
height  of  one  is  10  feet,  and  its  shadow  projected  upon  the  ground 
by  the  sun  is  15  feet.  The  shadow  of  the  other  pole  measures 
150  feet.  What  is  its  height  ?  Ans.  100  feet. 

EXAMPLE  2. — I  wish  to  draw  an  oblong  or  right-angled 
parallelogram,  similar  to  one  whose  length  is  200  feet  and 
oreadth  20,  but  have  only  room  on  my  paper  to  make  the  length 
15  inches ;  what  must  be  its  breadth  ?  Ans.  1^  inches. 

We  shall  now  briefly  glance  at  the  relations  which  exist 
between  the  sides  and  angles  of  triangles  which  are  not  right- 
angled,  that  is,  neither  of  whose  angles  is  a  right  angle. 

In  the  case  of  similar  triangles,  that  is,  of  those  in  which  any 


two  of  the  corresponding  angles  are  equal,  no  matter  how  great 
the  disparity  of  the  triangles  as  to  area,  the  corresponding  sides 
are  all  respectively  proportional.  This  we  have  already  noticed 
in  our  first  lesson  with  respect  to  right-angled  triangles,  and  the 
rule  holds  good  in  all  similar  triangles.  Let  ABC,  a  6  c  (Fig.  9) 
be  two  similar  triangles,  having  the  two  angles  at  A  and  B 
equal  to  the  two  angles  at  a  and  b;  then  since  the  three  interior 
angles  of  every  tri- 
angle  are  equal  to 
two  right  angles 
(Euc.  I.  32),  the 
angle  at  c  must  be 
equal  to  the  angle 
at  c,  and  the  simi- 

lar sides  are  proportional  in  each  triangle  ;  that  is  to  eay,  A  B 
is  to  A  c  as  a  6  is  to  ac  ;  hence  if  two  sides  of  one  triangle, 
and  a  similar  side  of  another  and  similar  triangle  be  known,  the 
other  similar  side  of  the  second  triangle  is  found  by  proportion. 
We  may  here  observe  that  this  simple  and  useful  rule  is  equally 
applicable  with  respect  to  the  similar  lines  of  alt  similar  figures, 
whether  plane  or  solid. 

In  calculating  the  length  of  the  third  side  of  a  triangle,  not 
right-angled  —  two  being  known  —  it  is  obvious  that  the  rule  of 
the  squares  (Euo.  1.  47)  cannot  apply,  and  for  this  reason  :  when 
the  angle  formed  by  the  sides  ia 
variable,  the  sides  which  contain 
that  angle  may  remain  the  same  as 
to  length,  whilst  the  hypothenuse 
may  alter.  Let  ABC  (Fig.  10)  be 
a  triangle,  of  which  A  c  is  the  hy- 
pothenuse ;  then  if  the  angle  ABC 
be  not  right-angled,  it  must  be 
either  less  than  a  right  angle,  as 


Fig.  10. 


A'  B  c,  or  greater  than  one,  as  A"  B  c,  and  the  lines  A'  B,  A"  B  may 
remain  equal  as  to  length,  whilst  the  hypothenuse  A'  c  will  be 
very  unequal  to  the  hypothenuse  A"  c  ;  hence  if  A  c2  =  A  B*  +  B  c*, 
it  is  obvious  that  A'  cs  and  A"  c2  cannot  equal  the  same  or  equal 
quantities  ;  a  different  mode  of  treatment  must  in  thia  case  be 
adopted,  which  we  shall  introduce  subsequently.  In  order  to 
find  the  area  of  a  triangle  it  is  desirable  to  ascertain  the  height 
of  the  perpendicular,  that  is,  of  the  line  falling  vertically  upon 
the  base  from  th«  opposite  angle  ;  and  we  will  here  premise  that 
the  base  of  a  triangle  means  its  longest  side,  except  in  the  case 
of  a  right-angled  triangle,  and  that  the  greatest  angle  of  every 
triangle  is  always  opposite  the 
greater  side.  (Euc.  I.  18.) 

Given  the  three  sides  of  a  tri- 
angle, it  is  required  to  find  the 
height  of  its  perpendicular.  Let 
ABC  (Fig.  11)  be  a  triangle  of 
which  AC  is  the  base,  it  is  required 
to  find  the  length  of  the  perpen- 
dicular B  D.  Let  B  c  be  greater  than  B  A,  then  the  segment  D  c 
will  be  greater  than  the  segment  D  A.  (Euc.  1.  18.) 

DC  -  DA 

Then  AC  :  BC  +  BA  :  :BC-BA  :  DC-DA,  and  ----  ~  — 

+  ^-=  the  length  of  the  greater  segment  D  c,  which  being 
a 

subtracted  from  A  c  gives  the  lesser  segment  D  A. 

We  have  thus  ascertained  the  position  of  the  point  D.     Then 

in  either  of  the  right-angled  triangles  A  D  B,  c  D  B  we  have  the 

two  sides  A  D,  A  B,  and  c  D,  c  B,  from  which,  by  Euc.  I.  47, 

we  find  the  height  of  D  B. 

Next,  having  given  the  length  of  the  base,  and  the  height 
of  the  perpendicular  of  a  triangle,  to  find  its 
area.  The  rule  is  of  the  very  simplest  kind  :  — 
Multiply  the  base  by  half  the  perpendicular, 
and  the  result  is  the  area  of  the  triangle.  The 
reason  of  this  we  will  prove  :  —  Let  ABC  (Fig. 
12)  be  a  right-angled  triangle,  right-angled  at 
B.  Complete  the  parallelogram  A  B  c  D  ;  then 
A  c  bisects  it  (Euc.  I.  34).  Now  the  area  of  a 
square  or  of  a  right-angled  parallelogram  is  the 


Fig.  12. 


product  of  any  two  adjacent  sides.  Hence  A  B  X  B  c  is  the  area  of 
the  parallelogram  A  B  c  D,  but  this  is  double  the  area  of  the  tri- 
angle ABC  (Euc.  I.  41).  Hence  if  A  B  X  B  c  =  area  of  parallelo- 
gram A  B  c  D.  A  B  X— 5-  =  area  of  triangle  ABC. 
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KXERCIHB    2. 

1.  Tho  base  of  a  triangle  ia  6,  and  its  two  aidee  5  and  7 ; 
what  in  it*  altitude  P 

i  ho  bane  being  8,  and  the  two  side*  10  and  6;  required  tho 
altiti. 

i  ho  three  aidea  of  A  triangle  are  21,  20,  and  13 ;  what  i« 
its  perpondioulur  P 

4.  The  base  of  a  triangle  ia  5-9(5,  and  ita  altitndo  3-81 ;  what 
is  its  urr.ir 

5.  Tho  base  of  a  triangle  is  7'37  chains  (1  chain  =  G6  foot), 
uiul  (lit-  iilntu.lo  4'98  chains  ;  what  is  its  area  P 

6.  Tho  hypothonuso  of  a  right-angled  triangle  is  205,  and  the 
base  200 ;  required  tho  area  '( 

7.  Tho  side  of  an  oquilatoral  triangle  in  3'-t ;  what  is  its  area  P 

8.  Suppose  tho  base  of  an  isosceles  triangle,  whoso  area  ia  one 

foot ;  what  is  its  altitude  P 

Wo  subjoin  another  rule  for  tho  calculation  of  the  area  of  a 
trianglo  without  finding  its  perpendicular,  tho  three  sides  being 
given: — From  half  tho  sum  of  the  three  sides  subtract  each 
side  separately.  Then  multiply  the  half  sum  by  tho  three 
remainders  successively,  and  tho  square  root  of  tho  product  will 
be  tho  area. 

EXAMPLE  1. — The  three  sides  of  a  triangle  are  13,  20,  and 
21  ;  find  its  area  by  tho  above  rule. 

13  27  27  27  27 

20  13  20  21  6 

21  —  —  —  

14  7  6  162 

2)54  7 


27 


1134 
14 


4536 
1134 

V15876  =  126  Ant. 
EXERCISE  3. 

1.  The  three  sides  being  13,  14,  15,  what  is  tho  area  ? 

2.  The  side  o  ~  %  hexagon  is  10 ;  what  is  its  area  computed 
by  both  the  foregoing  rules  ? 

3.  The  side  of  the  base  of  a  square  pyramid  measures  12  ft., 
and  the  perpendicular  height  10  ft. ;  what  is  tho  length  of  the 
slanting  edge,  and  what  tho  superficial  area  of  the  pyramid  base 
included  P 

We  shall  now  take  our  readers  a  step  higher  in  our  subject, 
,.  but  must  of  necessity  introduce  some  matters 
which  belong  more  particularly  to  Trigonome- 
try, and  to  our  papers  on  that  subject  we  must 
direct  his  attention,  for  an  explanation  oi 
those  points  ho  is  unable  to  understand  with- 
out it. 

PROBLEM  I. — Let  ABC  (Fig.  13)  be  a  tri- 
angle, right-angled  at  B.       Given  tho  hypo- 


E  - 
Fig.  13. 


thorny*  A  c,  and  the  angle  CAB;  required  the  length  of  the 
perpenuiCular  B  c.  Rule  :  Multiply  A  c  by  the  natural  sine  *  of 
the  angle  CAB;  the  result  will  be  tho  length  of  c  B. 

Let  H  =  the  hypothenuse,    P  =  the   perpendicular,  and    s 
=  tho  natural  sine  ;  then 


COR. — Since  P  =  H  X  s,  ir  = 


and  s  •= — . 
H 


EXERCISE  4. 

1.  Tho  hypothenuse  of  a  right-angled  triangle  is  10'47,  and 
the  angle  at  tho  base  58"  20' ;  what  is  tho  height  of  the  perpen- 
dicular ? 

2.  At  what  anglo  do  we  ascend  a  regular  acclivity  6£  miles 
long,  attaining  an  altitude  at  tho  summit  of  4268  feet  ? 

3.  The  hypottsnuso  of  a  right-angled  triangle  is  89  yards  2 
feet,  and  the  angle  at  tho  base  is  55° ;  what  is  the  length  of 
the  base  P 


*  In  Fig.  13,  on  A  c  measure  A  n  =  1  on  a  scale  of  equal  parts, 
and  let  full  from  n  tho  perpendicular  i>  E  on  tho  base  A  it,  then  n  E 
—  natural  sine  of  tbo  angle  CAB.  To  save  time,  the  student  should 
be  furnished  with  a  scale  of  sines,  tangents,  etc.,  for  reference,  for  all 
the  angles  of  the  quadrant  (90°)  to  within  one  minute.  He  will 
frequently  require  to  refer  to  the  table  in  calculations  in  Mensuration. 


!•'. 


PROBLEM  II. — To  find  the  radius  of  a  circle  inscribed  in  • 
given  triangle.  Uule  :  Divide  twice  the  area  of  the  triangle  by 
the  ram  of  ita  three  aidea. 

Let  A  B  c  (Fig.  14)  be  a  triangle  whoae  three  sides  are  given, 
it  is  required  to  find  the  length  of  i>  ».     find  the  ana  of  to* 
triangle  from  previous  rnlea,  double  it,  divide 
the  remit  bvAB-pBC  +  CA;  the  quotient 
will  give  D  K. 

EXERCISE  8. 

1.  The  aide  of  an  equilateral  triangle  ia  I0k 
what  is  tho  radius  of  the  inscribed  circle  P 

2.  The  two  legs  of  a  right-angled  triangl  • 
are  3  and  4 ;  what  ia  tho  radioa  of  the  inscribed 
circle  P 

3.  The  three  aides  of  a  tritngle,  are  39,  60. 
and  63  ;  what  ia  the  diameter  of  the  inscribed  circle  ? 

PROBLEM  III. — The  aide  of  a  regular  polygon  (aee  Definitions 
in  "Geometry  ")  being  given,  to  find  tho  radii  of  the  circumscribed 
and  inscribed  circles.  Rule  :  Divide  860  (the  number  of  de- 
grees in  the  whole  circumference)  by 
the  number  of  sides  in  the  polygon ; 
the  quotient  will  be  the  angle  at 
tbo  centre. 

Let  A  B  D  K  (Fig.  15)  be  a  re- 
gnlar  hexagon,  of  which  the  side 
A  B  is  known ;  then  by  above  rule 
the  angle  A  o  B  is  found.  Halve 
this  for  A  o  c,  and  join  o  c.  Then 
o  c  is  perpendicular  to  A  B,  and 
bisects  it,  and  the  anglo  AGO 
is  a  right  angle.  Hence  in  the 
right  •  angled  triangle  A  c  o,  we 
have  given  the  angle  A  o  c  == 

A  O  B 

and  the  anglo   o  A  c  =  90°  -  A  o  c, 


Pig.  15. 


also  the  perpen- 


A  o  = 


,.      ,  A  B 

uicular  A  c  =  — „- , 

a 

O  c  =  A  o  X  sine  o  A  c. 

EXAMPLE  1. — The  side  of  a  regular  pentagon  (five-sided)  is 
1 5£  yards ;  what  are  the  radii  of  the  circumscribed  and  inscribed 
circles  ? 

360°  -4-  5    =  72°  =  angle  A  o  B  (Fig.  15). 
72°  -7-  2    =  36°  =  angle  A  o  c ;  sine  36°  =  '5878  ; 
90°  -  36°  =  54°  =  angle  c  A  o ;  sine  54°  =  '8090 ; 

15-25 (A B)      7-625  (AC) 
then  A  o  =  —jj—         or  TggTjj-  '     J  3g0.  =  12*972,  about, 

and  c  o  =~  12'972  (_  ;>)  X  '8090   (sine  54°)  =  10-495,  about 
EXERCISE  6. 

1.  Tho  sido  of  on  octagon  is  138  yards  ;  what  are  the  radii  of 
the  circumscribed  and  inscribed  circles  respectively  ? 

2.  The  radius  of  a  circle  is  1'84;  what  will  be  the  length  of 
tho   side  of  a  heptagon  inscribed   in  it,  and  of  an  equilateral 
triangle  describ".^  <*bout  it  r 

3.  If  1  inch  is  tho  distance  between  the  opposite  sides  of  a 
decagon,  what  is  the  distance  between  its  opposite  angles  ? 

Wo  now  come  to  the  consideration  of  tho  relations  which  exist 
between  the  various  lines  connected  with  circles ;  and  first  of 
the  proportion  between  the  circumference  and  the  diameter. 
This  may  bo  regarded  approximately  as  22  to  7,  but  more 
correctly  as  3'1416  to  1*.  Hence  if  D  =  diameter,  c  =  cir- 
cumference and  »  =  S'1416, 

t>  =  --  and  c  =  D  T, 

EXERCISE  7. 

1.  Tho  diameter  of  a  circle  is  S  ;  what  is  its  circumference? 

2.  What  is  the  circumference  of  the  earth,  supposing  its  dia» 
meter  is  7958  miles  P 

8.  Tho  circumference  of  the  earth  at  the  equator  being  2489* 
miles,  what  is  its  equatorial  diameter  P 

4.  What  is  the  circumference  of  a  circle  whose  radius  is  2| 
feet? 


*  The  exact  proportion  between  the  circumference  of  a  circle  to 
its  diameter,  the  diameter  being  1,  has  never  been  found.  It  may  be 
continued  to  more  than  100  places  of  decimal*. 
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5.  A  wheel  revolves  1,000  times  in  travelling  a  mile ;  what  is 
its  diameter  ? 

6.  Supposing  the  earth  is  always  91  millions  of  miles  from 
the  sun,  and  that  it  makes  a  complete  revolution  in  its  orbit  in 
365J  days  ;  how  many  miles  per  minute  does  it  move  ? 


HYDROSTATICS.— V. 

SPECIFIC    GRAVITY. 

THE  principle  we  examined  in  our  last  lesson  is  of  great  use  in 
the  determination  of  the  density,  or  "  specific  gravity,"  as  ii 
is  termed,  of  different  bodies. 

It  is  a  well-known  fact  that  different  substances  contain 
different  quantities  of  matter  in  the  same  bulk.  If  we  take  a 
number  of  1-inch  cubes  of  various  bodies,  as,  for  example,  cork 
oak,  iron,  stone,  etc.,  and  carefully  weigh  them,  we  shall  fine 
that  they  differ  very  greatly  in  their  weight.  The  cork  wil 
weigh  about  60  grains,  the  oak  about  190,  while  the  iron  wil 
weigh  nearly  4£  ounces.  But  though  there  is  this  difference 
between  different  substances,  we  shall  find  that  a  cubic  inch  o: 
any  one  substance  always  weighs  nearly  the  same.  If,  then,  we 
could  procure  equal  blocks  of  all  substances,  and  note  their 
weights,  we  could  form  a  table  of  densities.  The  advantages 
of  this  would  be  very  great.  Sometimes  we  have  a  large 
block  of  known  size,  and  we  wish  to  know  the  weight,  or  we 
may  want  to  know  how  much  space  a  given  weight  of  any 
substance  would  occupy,  and  all  such  questions  could  be  solved 
from  this  table.  It  is,  however,  impossible  to  procure  such 
blocks  of  many  substances  on  account  of  their  shape  or  physical 
properties,  and  many  other  bodies  are  too  small  or  too  valuable. 
We  cannot,  then,  compare  their  densities  in  this  way,  but  we 
may  take  some  substance  as  a  standard,  and  compare  the 
weights  of  all  others  with  this. 

Now  any  substance  might  be  chosen  for  this  purpose,  the 
main  requisites  being  that  it  shall  be  easily  procurable  in 
state  of  purity,  and  easy  of  manipulation.  Water  has  been 
chosen  as  this  standard,  and  is  found  to  answer  well.  When, 
therefore,  we  speak  of  the  specific  gravity  of  any  body,  we 
mean  this — the  proportion  which  exists  between  its  weight 
and  that  of  an  equal  bulk  of  distilled  water  at  a  temperature 
of  60°. 

The  reason  why  we  thus  fix  on  a  certain  temperature  is  that 
water  expands  by  heat,  and  therefore  a  cubic  inch  of  hot  water 
weighs  less  than  an  equal  bulk  of  cold.  The  temperature  of 
€0°  is  chosen  merely  as  a  matter  of  convenience,  that  being 
about  the  average,  and  therefore  involving  less  trouble.  When, 
then,  we  say  the  specific  gravity  of  mercury  is  13'6,  wo  mean 
that  any  amount  of  mercury  weighs  13'6  times  as  much  as  an 
equal  bulk  of  distilled  water  at  60°.  Now,  as'  we  have  seen, 
the  weight  of  a  cubic  inch  of  distilled  water  is  252'5  grains  ;  a 
cubic  inch  of  mercury  therefore  weighs  252'5  grains  X  13'6, 
or  3,434  grains,  which  is  nearly  8  oz.  We  can  in  this  way,  if 
we  know  the  specific  gravity  of  a  body,  tell  the  weight  of  any 
bulk  of  it.  Questions  like  the  following  frequently  occur,  and 
can  thus  be  solved : — What  is  the  weight  of  a  block  of  coai 
3  feet  X  5  X  4,  the  specific  gravity  of  coal  being  1'270  ? 

Since  the  specific  gravity  of  the  coal  is  T270,  the  weight  of 
a  cubic  foot  is  T270  times  that  of  an  equal  bulk  of  water.  But  a 
cubic  foot  of  water  weighs  about  1,000  oz. ;  a  cubic  foot  of  coal 
must  then  weigh  1,270  ounces.  Now  the  total  bulk  of  the  coal 
is  3  X  5  X  4  =  60  cubic  feet.  Its  weight,  therefore,  is 
60  X  1,270  ounces  =  76,200  ounces,  or  42  cwt.  2  qr.  2£  Ib.  Again, 
strong  oil  of  vitriol  has  a  specific  gravity  of  T850 ;  how  much 
will  6  Ib.  measure?  A  fluid  ounce  of  water,  it  must  be  re- 
membered, weighs  one  ounce  avoirdupois ;  6  Ib.  of  water, 
then,  would  measure  96  oz. :  but  since  oil  of  vitriol  is  heavier 
than  it,  in  the  proportion  of  1,850  to  1,000,  it  will  measure  pro- 
portionately less.  Hence  the  following  proportion  will  give  us 
the  bulk  :— 

As  1,850  :  1,000  : :  96  :  the  required  volume. 

On  working  this  out,  we  shall  find  that  the  vitriol  will  measure 
51 '89  oz.,  or  nearly  3j  ordinary  pints. 

We  see  thus  the  importance  of  knowing  the  specific  gravity 
of  any  substance,  and  there  are  several  modes  of  ascertaining 


it,  one  or  other  of  which  is  more  applicable  according  to  the 
circumstances  of  the  case.  If,  however,  we  bear  in  mind 
exactly  what  it  is  we  wish  to  know,  we  shall  find  little  difficulty 
in  remembering  which  way  to  proceed. 

We  will  consider,  first,  how  to  proceed  in  the  case  of  a  liquid. 
Procure  a  thin  glass  flask  (Fig.  13,  A)  provided  with  an  accurately 
fitting  stopper.  Instead,  however,  of  this  being  solid,  let  it  be 
drawn  out,  as  shown  at  B,  into  a  long  tubular  neck,  so  that  when 
it  is  put  in  its  place  any  excess  of  liquid  may  escape  through  it. 
The  flask  is  best  made  of  such  a  size  as  to  hold  1,000  grains  up 
to  the  mark  o  in  the  neck.  Now  procure  a  small  piece  of  metal, 
and  file  or  grind  it  till  it  exactly  balances  the  flask  and  stopper 
when  empty.  If  the  flask,  filled  with  distilled  water  to  the 
level  o,  be  put  in  one  pan  of  a  balance  and  the  counterpoise  or 
weight  in  the  other,  we  must  add  just  1,000  grains  to  balance 
the  water.  Empty  this  out,  and  fill  it  with  the  liquid  whose 
specific  gravity  we  want  to  know — say,  for  instance,  the  strongest 
alcohol — and  weigh  again;  we  shall  now  find  that  only  792 
grains  are  required  to  balance  it.  The  weight,  then,  of  any 
volume  of  alcohol  is  to  that  of  an  equal  bulk  of  water  in  the 
proportion  of  792  to  1,000;  or,  in  other  words,  the  specific 
gravity  of  the  alcohol  is  '792.  The  reason  why  we  chose  a  flask 
containing  1,000  grains  is  now  clear,  for  all  trouble  in  calcula- 
tion is  thus  avoided.  We  have  only  to  take  the  weight  of  the 
liquid  in  grains,  and  point  off  three  figures  as  decimals,  and  we 
have  the  specific  gravity. 

Thus,  if  we  fill  the  bottle  with  sea  water,  wo  shall  find  it 
will  weigh  1,028  grains;  the  specific  gravity  is  therefore  T028. 

Sometimes,  however,  it  is  difficult  or  costly  to  procure  a 
sufficient  quantity  of  the  liquid  to  fill  such  a  large  flask.  We 
then  use  a  much  smaller  one,  usually  made  out  of  a  glass  tubes 

and,  as  before,  we  first  find  the  weight  of  water  required  to  fill 

it  to  a  certain  mark,  and  then  the  weight  of  the  liquid  wo  are 

operating  upon. 

The  details  of  an  actual  experiment  will  make  this  clearer. 

A  sample  of  nitric  acid  was  taken,  of  which  it  was  desired  to 

ascertain  the  specific  gravity.     The 

small  bottle    was  first  put  in  the 

scales  and  found  to  weigh  80  grains. 

On   being  filled  with  the    acid    it 

weighed  159  grains.     The  acid  was 

next  emptied  out,  the  bottle  rinsed, 

and  filled  to  the  same  height  with 

water,  the  weight  being  then  136 

grains. 

Now,  since  the  bottle    weighed 

30  grains,  we  subtract  this  amount 

from   its  weight  when   filled  with 

the  different  liquids,  and  thus  see 

that  the  water  in  the  bottle  weighed 

56  grains,   while  the  weight  of  the  same  bulk  of  acid  was  79 
grains.     We  have,  then,  the  following  equation  by  which  we 
an  determine  the  specific  gravity  of  the  liquid : — 
As  56  :  79   :  :   1  :  1'41. 

This,  then,  is  the  specific  gravity  of  the  acid,  and  from  this  we 
can  form  an  idea  of  its  strength.  In  our  next  lesson  we  shall 
see  how  to  proceed  in  the  case  of  solids. 

EXAMPLES. 

1.  A  cubic  foot  of  glass  weighs  166  pounds;  what  is  its  specific 
fravity  ? 

2.  A  flask  holds  8  ounces  of  water  and  10J  of  another  liquid;  what 
s  the  specific  gravity  of  the  latter  ? 

3.  A  small  flask  weighs  when  empty  150  grains,  when  full  of  au  oil 
290  grains,  and  when  full  of  water  315  grains;  what  is  the  specific 
gravity  of  the  oil  P 

4.  A  rectangular  block  of  timber  measures  14  in.  x  14  x  10.      Its 
specific  gravity  is  '850.     If  it  floats  with  its  largest  surface  horizontal, 
"  LOW  deep  will  it  be  immersed  ?     Also,  how  deep  if  it  be  vertical  ? 

5.  A  block  of  chalk  3  feet  3'  0"  *  g  Q"  x  2'  6"  is  suspended  in  water. 
Taking  its  specific  gravity  as  2 '660,  what  is  the  strain  on  the  rope 

lupporting  it  ? 

ANSWERS  TO  EXAMPLES  IN  LESSON  IV.  (page  54). 

1.  Since  the  areas  of  the  pistons  are  to  one  another  in  the  propor- 

ion  of  the  squares  of  their  diameters,  the  larger  has  144  times  the 

area  of  the  smaller.     There  is  also  a  gain  of  6  by  the  lever.     Thus  the 

dvantage  gained  is  144  x  6  or  864.     If  we  divide  20  tons  by  this,  we 

ind  the  required  pressure  is  51'85  pounds. 


Fig.  13. 
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2.  The  an*  of  the  tide*  is  together  144  loot,  and  the  mean  depth 
The  total  prewure  on  them  in  thus  equal  to  the  weight  of 
1 1  oublo  feet  of  water.      Thin  in  nearly  324,000  ounce*,  or 
t>  tons  au'lt'o  pounds.    The  pressure  on  •  m  6  *  10  *  4j  x  1,000 

ounces,  or  7  tons  10  owt.  2  qw.  1'J  1L>. 
hor  uioro  than  li>{  tous. 


4.  The  ana  of  the  large  piston  U  :»4  square  inches.  The  required 
pressure  is  therefore  nearly  40  pounds.  5.  Just  over  15  tons. 

0.  The  additional  pressure  will  be  that  of  a  column  of  water  baring 
an  area  of  9  square  inches,  and  a  height  of  3  feet.  This  will  be  |  of  a 
cubic  foot,  and  therefor*  weigh  7  lb.  13  oz.  The  total  pressure  to 
therefore  10  Ib.  13  ox. 


LESSONS     IN     FRENCH.  — LXVI. 
§  64.— ALPHABETICAL    TABLE 

OF  THE  IRREGULAB,   DEFECTIVE,   PECULIAR,  AND  IMPEBSONAL  VEBBS  (continued). 
SEE  §  45,  RULE  (3.)     §  44,  BULK  (7.)  and  §  50. 

The  figures  placed  after  tlie  infinitive  of  the  verbs  indicate  the  conjugations  to  which  they  belong. — The  tenses  not  given  in 

this  Table  are  not  used. 


Participles. 

Indicative. 

Imperfect. 

Past  Definite. 

Future. 

Conditional. 

Imperative. 

Subjun-t.v,, 

I  u:jM-rf  ••*'*. 

:  a,  4,  to 

bruinant 

il  bruine 

il  bminait 

il  bruina 

il  bruinera 

il  bruinerait 

qu'il  bruine 

i-i'.l  bnim-it 

bruin,; 

,i  IrMM 

it  was  driszling 

tt  drizzled 

it  \aill  drink 

it  would  drizzle 

it  may  drizzle 

it  might  drizxU 

,  4.  to 

il  bruit 

il  bruissait 

ils  bruisaoient 

cachetaut 

je  cachette 

je  cachetais 

je  cachotai 

je  cachetterai 

jo  cachetterais 

jo  cachette 

je  cachetasse 

cachet^,  /.  o. 

§  50,  (4.) 

cachette 

ooiguant 

je  ceins 

je  ceignais 

je  ceignis 

je  ceiudrai 

io  ceindrais 

je  ceigne 

je  ceignisse 

• 

ceint,  /.  e. 

tu  ceins 

tu  ceignais 

tu  ceignis 

tu  ceindras 

tu  ceindrais 

ceins 

tu  ceignes 

tu  orignisses 

aux.  avoir 

il  ceiut 

il  ceignait 

il  ceiguit 

il  ceindra 

il  ceindrait 

qu'il  ceigne 

i!  (•••i-.-n.- 

;!  c.-i.-:.;t 

irregular. 

n.  ceiguous 

u.  ceignions 

n.  ceignlmes 

n.  ceindrons 

n.  ceindrions 

ceignons 

n.  ceignions 

n.  ceignissions 

v.  ceiguez 

v.  coiguiuz 

v.  ceignites 

v.  ceiudrez 

v.  ceindriez 

ceignez 

T.  ceigniez 

T.  ceiirnisaiez 

ils  ceignent 

ils  ceignaient 

ils  ceiguirout 

ils  ceindront 

ils  ceindraient 

q.i.  ceignent 

ils  ceignent 

.is  C   :-•!.>-••!.• 

CHAXCELER, 

choncelant 

je  chancello 

je  chancelais 

je  chancelai 

je  chancellcrai 

je      chancelle- 

je  chancello 

ie  chancelassc 

1.  (o  stagger 

chancele1,  /.  e. 

§  50,  (4.) 

see  APPELEB 

[rais 

chancelle 

'.:&,    1. 

chaugeaut 

je  change 

jo  chaugeois 

je  chanircai 

je  changerai 

je  changerais 

je  change 

je  changeosse 

(o  change 

change",/,  e. 

tu  changes 

tu  changeais 

tu  changeas 

like 

change 

tu  changes 

tu  changeosses 

a'>x.  avoir 

il  change 

il  chaugeait 

[1  changea 

CHANTEB 

qu'il  change 

like 

il  changeat 

.  (1.) 

u.  changeons 

u.  changions 

u.  chaugeames 

changeons 

CHANTKU 

•'.  ••JtMsfll  ':i- 

peculiar. 

v.  changez 

v.  chaugiez 

v.  chaugeates 

changez 

v.changeassiez 

ils  changent 

ils  chaiigeaieut 

ils  chnugerent 

q.i.  changent 

i.changeassent 

CIRCOSCIRE, 

circoncisant 

je  circoucis 

je  circoncisais 

je  circoncis 

je  circoncirai 

jo  circoncirais 

je  circoccise 

je  circoncisse 

4.  to  circuw- 

circoucis 

tu  circoncis 

tu  circoucisais 

tu  circoncis 

tu  circonciras 

tu  circoncirnis 

circoncis 

tu  circoncises 

tu  circoncisses 

[ciee 

il  circoncit 

il  circonsisait 

il  circoncit 

il  circoncira 

il  circoncirait 

q.i.circoncise 

il  cir  concise 

il  circoncit 

n.  circonci- 

n.  circonci- 

n.   circoncimes 

n.  circoncirons 

u.  circonci- 

circoucisons 

11.  circonci- 

n.  circoncis- 

[sons 

[sions 

[rions 

[  sions 

[sions 

v.circoncisez 

v.  circoncisiez 

v.  circoucites 

v.  circoncirez 

v.  circonciriez 

circoncisez 

v.  circoncisiez 

r.  circonciusic: 

i.  circonci- 

ils  circonci- 

ils  concirent 

ils  circonci- 

ils  circonci- 

qu'ils  circon- 

ilscirconcisent 

ils  circon- 

[sont 

[saient 

[ront 

[raient 

[cisent 

[cissent 

CIBCONSCBI- 

circonscri- 

je  circonscris 

je  circonscri- 

je  circonscrivis 

je  circonscri- 

je  circonscri- 

je  circonscrive 

je  circouBcri- 

BE,  4.  to  <nr- 

[vaut 

[vois 

[rai 

[rais 

[visse 

[cumscrib* 

circonscrit, 

sea  KCRIRE 

circonscris 

[/•e. 

CIRCOXVENIB, 

circonvenant 

je  circonvi- 

jo  circonvenais 

je  circonvins 

je  circonvien- 

je    circonvien- 

je  circonvienne 

je  circonrinsse 

2.  to  ctrctim- 

circonvenu, 

[ens 

[drai 

[drais 

circonviens 

[rent 

L/-  e- 

Si'tf  VENIB 

CLOUE,  4.    to 

je  clos 

je  clorai 

je  clorais 

je  close 

close 

clos,/.  e. 

tu  clos 

tu  cloras 

tu  clorais 

clos 

tu  closes 

defective. 

il  clot 

il  clora,  etc. 

il  clorait,  etc. 

qu'il  close 

il  close 

qu'ils  closent 

n.  closions 

T.  closiez 

qu'ils  closent 

COLLETER,    1. 

colletant 

je  collete 

je  colletais 

je  colletai 

je  colloterai 

je  colK-terais 

je  collete 

je  colletasse 

to  collar 

collet^,  /.  e. 

§50,  (5.) 

see  ACHETEB 

collate 

COMBATTRE, 

combattant 

je  combats 

je  combattais 

je  combattis 

jo  combattrai 

je  combattrais 

je  combatte 

je  combattisaa 

4.  to  combat 

combattu,/.e. 

see  BATTUE 

combats 

COMMETTRE, 

commettant 

je  commets 

je  comraettais 

je  commis 

je  commottrai 

je  commettrais 

je  commette 

je  commisse 

4.  to  commit  commis,  /.  e. 

see  METTBE 

commets 

COMPARAiTRE  comparais- 

jo  comparais 

je  comparais- 

je  comparus 

je  comparai- 

je  comparai- 

je  coinparaisse 

je  comparnsse 

4.  to  appear 

[sant 

[sais 

[trai 

[trais 

comparu 

see  PARA!TRE 

comparais 

COMPLAIUE,4. 

complaisant 

je  complais 

je  comploisais 

je  complus 

je  complairai 

je  complairais 

je  complaise 

je  complusse 

to  humour 

complu 

see  PLAIKE 

complais 

COMPRKM'KE, 

4.    to    under- 

comprenant 
cotiipris,  /.  e. 

je  compreuds 
see  PREXUKI: 

je  comprenais 

je  conipris 

je  comprendrai 

je  compren- 
[drais 

comprends 

je  comprenne 

je  comprisse 

COMPROMET- 

compromet- 

je  compro- 

je  compromet- 

je  compromis 

je  compromet- 

je  compromet- 

je  oompro- 

je  compro- 

TBZ,       4.       to 

[tant 

[mets 

[tais 

[trai 

[trais 

[mette 

psjtaH 

compromise 

compromis, 

see  METTUE 

comprometa 

[/.e. 

m 
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Infinitive. 

Participles. 

Indicative. 

Imperfect. 

Past  Definite. 

Future. 

Conditional. 

Imperative. 

Subjunctive. 

Imperfect. 

CONCLURE,  4. 

concluant 

je  couclus 

je  concluais 

je  conclus 

je  conclurai 

je  conclurais 

ie  conclue 

je  conclusse 

to  conclude 

co'Aclu,  /.  e. 

tu  couclus 

tu  concluais 

tu  conclut 

tu  concluras 

tu  conclurais 

conclus 

tu  conclues 

tu  couclusses 

aux.  avoir 

il  conclut 

il  concluait 

il  conclus 

il  conclura 

il  conclnrait 

qu'il  conclue 

il  conclue 

il  conclut 

irregular. 

n.  concluons 

n.  concluions 

u.  conclumes 

n.  conclurons 

u.   conclurions 

concluons 

n.  concisions 

n.  conclussions 

v.  concluez 

v.  concluiez 

v.  conclutes 

v.  conclurez 

v.  concluriez 

concluez 

v.  concluiez 

r.  conclussiez 

ils  conclueut 

ils  concluaient 

,1s  conchirent 

Is  conclurout 

i.  concluraieut 

q.i.coucluent 

Is  coucluent 

Is  conclusseut 

CONCOUEIE,  2. 

concourant 

je  concours 

je  concouraia 

je  concourua 

je  concourrai 

je  concourrais 

ie  concoure 

je  concourusse 

to  concur 

concouru,/.e. 

see  COURIR 

concours 

CONDUJRE,  4. 

conduisant 

je  conduis 

je  conduisais 

je  conduisis 

e  conduirai 

ie  conduirais 

ie  conduise 

je  conduisisse 

to  conduct 

conduit,/,  e. 

HI  conduis 

tu  conduisais 

:u  conduisis 

u  coudui.as 

tu  conduirais 

conduis 

tu  conduises 

tuconduisisses 

aux.  avoir 

il  conduit 

il  conduisait 

1  conduisit 

il  conduira 

il  conduirait 

q.i.  conduise 

il  conduise 

il  conduisit 

irregular. 

n.conduisons 

u.  conduisions 

n.  conduisimes 

n.  conduirons 

u.  conduirions 

conduisons 

n.  conduisions 

couduisissious 

v.  conduisez 

v.  conduisiez 

v.  conduisites 

v.  conduirez 

v.  conduiriez 

conduisez 

v.  conduisiez 

v.conduisissiez 

..  conduisent 

i.  conduisaieut 

.  conduisirent 

Is  conduiront 

i.  conduiraieut 

q.  conduisent 

ils  conduisent 

i.conduisisseut 

CONFIRE,  4.  to 

coufisant 

[e  coufis 

je  conflsais 

e  confis 

e  confirai 

e  confirais 

ie  confise 

je  confisse 

preserve 

confit,  /.  e. 

tu  conns 

bu  confisais 

;u  confis 

u  couliras 

;u  confirais 

confis 

tu  coufises 

tu  uoufisses 

aux.  avoir 

il  confit 

il  confisait 

1  confit 

1  confira 

1  confirait 

qu'il  confise 

il  confise 

il  confit 

irregular. 

n.  confiscns 

u.  coufisions 

n.  confimes 

n.  confirons 

n.  confirious 

confisons 

n.  coufisions 

n.  confissions 

v.  confisez 

v.  confisiez 

v.  confites 

v.  confirez 

v.  coufiriez 

confisez 

v.  confisiez 

v.  confissiez 

ils  confisent 

ils  confisaieut 

Is  confirent 

Is  confiront 

Is  confiraient 

q.  i.  confisent 

ils  confisent 

ils  confissent 

CONGELER,    1. 

congelant 

je  congele 

je  congelais 

je  congelai 

je  congelerai 

e  congelerais 

ie  congele 

je  cougelasse 

to  congeal 

congele',  /.  e. 

§50,_(5.) 

congele 

CONJOINDRE, 

conjoignant 

je  conjoins 

je  conjoignais 

je  conjoignis 

je  conjoiudrai 

ie  coujoindrais 

je  conjoigne 

je  coujoignisse 

4.  to  conjoin 

conjoint,  /.  e. 

see  CEINDHE 

conjoins 

CONNAilRE,  4. 

connaissant 

je  couuais 

je  connaissais 

je  connus 

je  conuaitrai 

je  connaitrais 

je  connaisse 

je  connusse 

to  know 

connu,  /.  e. 

tu  connais 

tu  conuaissais 

bu  connus 

tu  connaitras 

tu  connaitrais 

connais 

tu  connaissee 

tu  connusses 

aux.  avoir 

il  commit 

il  connaissait 

il  connut 

il  connaitra 

il  connaitrait 

q.i.connaisse 

il  counaisse 

il  connut 

irregular. 

n.  connaissons 

n.  connaissions 

n.  connumes 

n.   connaitrons 

n.  connaitrions 

connaissons 

n.  connaissions 

u.  connussions 

v.  connaissez 

v.  connaissiez 

v.  conuutes 

v.  counaitrez 

v.  connaitriez 

connaissez 

v.  connaissiez 

v.  connussiez 

ils  counais- 

Us  connais- 

ils  conuurent 

ils  connaitront 

ils  connai- 

qu'ils  con- 

ils  conuais- 

ils  couuussent 

[sent 

[saient 

[traient 

[naissent 

[sent 

CONQUKRIR,2. 

conquerant 

je  conquiers 

je  conque'rais 

je  conquis 

je  conquerrai 

je  conquerrais 

•e  conquiere 

je  couquisse 

to  conquer 

conquis,  /.  e. 

iee  ACQUERIR 

conquiers 

CONSENTIR,  2. 

consentant 

je  consens 

je  consentais 

je  consentis 

je  consentirai 

je  consentirais 

je  consente 

je  cousentisse 

to  consent 

consent!,/,  e. 

see  SENTIR 

consens 

CONSTRUIRE, 

cons  truism  it 

je  coustruis 

je  construisais 

je  construisis 

je  construirai 

je  construirais 

'e  coustruise 

je  construi- 

4.  to  construct 

construit,  /.e. 

see  CONDUIRE 

construis 

[sisse 

CONTENIR,     2. 

contenant 

je  contiens 

je  couteuais 

je  con  tins 

je  contiendrai 

je  contiendrais 

je  contienne 

je  continsse 

to  contain 

contenu,  /.  e. 

see  TENIR 

coutiens 

CONTRAINDRE 

contraignant 

je  con  trains 

je  contraiguais 

je  contraignis 

je  contraindrai 

je  contrain- 

je  contraigne 

je  contrai- 

4.  to  constrain 

contraint,  /.e. 

see  CEINDRE 

[drais 

contrains 

[gnisse 

CONTREDIRE, 

contredisant 

je  contredis 

jo  contredisais 

je  contredis 

je  contredirai 

je  contredirais 

je  coutredise 

je  contredisse 

4.   to  contra- 

contredit,/.e. 

tu  contredis 

like  DIRE 

lifcc  DIRE 

like  DIRE 

like  DIRE 

contredis 

dict,  aux. 

il  contredit 

q.  contredise 

avoir 

n.  contredi- 

contredisous 

[sons 

v  contredisez 

contredisez 

ils  contredi- 

q.i.  contre- 

,. 

[sent 

[disent 

CONTREFAIRE, 

coutrefaisant 

je  contrefais 

je  contrefai- 

je  contrefis 

je  cor/treferai 

je  contreferais 

je  contrefassc 

je  coiitrcfisso 

4.  to  counter- 

contrefait,/.e. 

see  FAIRS 

[sais 

contrefais 

feit 

CONTREVENIR 

contrevenant 

je    contrevi- 

je  contreve- 

je  contrevins 

je  contrevien- 

je  contrevien- 

je  contrevien- 

je  centre  vinsse 

2.  tc  contra- 

contrevenu, 

[ens 

[nais 

[drai 

[drais 

contreviens 

[ne 

il  ene 

[/.  e. 

see  TENIR 

CONVAIN^RE, 

convainquant 

je  convaincs 

je  convain- 

je  convainquib 

je  convaincrai 

ie  convaincrais 

je  convaiuque 

je  convain- 

4.  to  convince 

convaincu/.e. 

see  VAINCRE 

[quais 

convaincs 

[quisse 

CONVENIR,    2. 

convenant 

je  conviens 

je  convenais 

je  convins 

je  conviendrai 

ie  convien- 

jo  convienne 

je  conviusse 

to  suit,  fit,etc. 

convenu,  /.  e. 

se«  TENIR 

[drais 

conviene 

COQUETER,    ]. 

coquetant 

je  coquette 

je  coquetais 

je  coquetai 

je  coquetterai 

je  coquette- 

jo  coquette 

je  coquetasse 

to  coquet 

coquet^ 

fee  JETER 

§50,  (4.) 

[rais 

coquette 

CORROMPRE, 

corrompant 

je  corromps 

je  corroinpais 

je  corrompis 

je  corroniprai 

je  corroniprais 

je  corrompe 

je  corrompisse 

4.  to  corrupt 

corroinpu,/.e. 

see  ROMPRE 

corromps 

COUDRE,    4.  to 

cousant 

je  couds 

je  cousais 

je  cousis 

je  coudrai 

je  coudrais 

jo  couse 

je  cousisse 

seio 

cousu,  /.  e. 

tu  couds 

tu  cousais 

tu  cousis 

tu  coudras 

tu  coudrais 

couds 

tu  couses 

tu  cousisses 

aux.  avoir 

il  coud 

il  cousait 

il  cousit 

il  coudra 

il  coudrnit 

qu'il  couse 

il  conse 

il  cousit 

irregular. 

n.  cousons 

D.  cousious 

u.  cousitnes 

n.  coudrons 

n.  coudrious 

cousons 

u.  consions 

u.  cousissions 

v.  cousez 

v.  cousiez 

v.  cousites 

v.  coudrez 

v.  coudriez 

cousez 

v.  cousiez 

v.  cousissiez 

ils  consent 

ils  cousaient 

ils  oousirent 

ils  coudront 

ils  coudraient 

q.i.  cousent 

ils  couseut 

ils  cousissent 

Couisin,  2,  to 

courant 

je  cours 

je  courais 

je  courus 

je  courrai 

je  courrais 

je  couii 

je  courusse 

run 

couru 

tu  cours 

tu  courais 

tu  courus 

tu  courras 

tu  courrais 

cours 

tu  coures 

tu  courusses 

aux.  avoir 

il  court 

il  courait 

il  courut 

il  courra 

il  courrai  t 

qu'il  coure 

il  coure 

il  courut 

irregular. 

n.  courons 

u.  courions 

u.  courutnes 

n.  courrous 

n.  courrions 

courons 

n.  courions 

n.  courussions 

v.  courez 

v.  couriez 

v.  courutes 

v.  courrez 

v.  courriez 

courez 

v.  couriez 

v.  courussiez 

ils  coureut 

ils  couraient 

ils  coururent 

ils  courront 

ils  courraient 

q.i.  courent 

ils  courent 

ils  courusseiit 

COTTVRIR,  2.  to 

couvrant 

je  couvre 

je  couvrais 

je  couvris 

je  couvrirai 

ie  couvrirais 

je  couvre 

je  couvrisse 

couer 

convert,  /.  e. 

see  OUVRIR 

couvre 

CRAINDRE,  4. 

craignant 

je  crams 

je  craignais 

jo  craigms 

je  craindrai 

ie  craindrais 

je  craigne 

je  craignisse 

to  /ear 

craint,  /.  e. 

see  CEINDRE 

crains 

CROIBE,  4.  to 

croyant 

je  crois 

je  croyais 

je  eras 

je  croirai 

ie  croirais 

je  croie 

je  crusse 

believe 

cru,  /.  e. 

bu  crois 

tu  croyais 

tu  crus 

tu  croiras 

tu  croirais 

crois 

tu  croies 

tu  trusses 

aux.  avoir 

il  croit 

il  croyait 

il  crut 

il  croira 

il  croirait 

qu'il  croie 

il  croie 

ilcrut 

irregular. 

n.  croyons 

n.  croyions 

n.  crutnes 

n.  croirons 

u.  croirions 

croyous 

a.  croyions 

n.  crussions 

v.  croyez 

v.  croyiez 

v.  crutes 

v.  croirez 

v.  croiriez 

croyez 

v.  croyiez 

v.  crussiez 

ils  croient 

ils  croyaient 

ils  crurent 

ils  croiront 

ils  croiraient 

q.i.  croient 

ils  croieut 

ils  crussent 

* 
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\l-n-\li       IX.     |.-.mfl(,.l«cZ.) 
rOBBION    PBODCCK:     EUKOPE. 

Production*   o.'  Franco    and  Italjr— Danubian  Bafioa— Holland  and 
Belgium — Germany. 

Mediterranean  Seaboard. 

iico,  like  England,  is  a  manu- 
facturing naiiuii,  importing  raw  materials  and  m-nd 
<iut   iini.-hod  goods.    Nevertheless,  it  is  tho  chief  \\iue 
country,  and   product's  beet  sugar  in  abundance,  i 
:i  surplus  of  corn,  madder,  and  fruits  for  export,  as  well 
my   millions   of  eggs.     Tho  mulberry  trees  that 
a  largo  part  of  tho  southern   provinces  are  the 
of   an    important    branch  of   national    industry. 
Although   the  quantity  of  silk  does  not  equal  that  of 
Italy,  yet  the  silk  fabrics  of  Franco  have  hitherto  been 
••lied.      Iron  and  coal,  lead  and  zinc,  are  amongst 
the  minerals  of  the  south  of  Franco,  iron  being  specially 
abundant  in  the  Pyrenean  districts.     France,  washed  by 
three  MM,  is  admirably  placed  for  interchange,  which, 
during    the   reign   of    Napoleon    III.,    had  more   than 
quadrupled  in  value  and  extent. 

Italy  is  naturally  a  land  of  abundance.  It  is  also  tho 
chid'  silk-producing  country  of  Europe.  It  yields  tho 
lives  and  olive  oil,  straw  for  plaiting — Tuscan  and 
Leghorn  plait,  being  universally  admired — sumach  and 
bark  for  tanning,  a  fine  hemp  fibre,  and  fruits  like  those 
of  Spain.  A  large  proportion  of  the  people,  however, 
lack  the  necessaries,  not  to  speak  of  the  comforts  of  life, 
and  those  who  sow  and  reap  her  bountiful  harvests  are 
often  without  bread.  Many  parts  of  great  beauty  and 
fertility  are  unhealthy,  and  districts  once  crowded  are 
now  deserted,  owing  to  pestilential  malaria. 

The  mineral  resources  of  Italy,  though  vast,  are  to 
a  <rroat  extent  undeveloped.  They  comprise  marbles, 
alabaster,  serpentines,  boracic  acid,  sulphur,  rock  salt, 
various  ores,  as  those  of  copper,  iron,  lead,  silver,  mer- 
cury, and  antimony,  together  -with  mineral  fuel  and  oils. 

Fisheries.  —  The  Mediterranean  sea-board,  both  of 
France  and  Italy,  is  notable  for  its  fisheries.  The 
delicate  anchovy,  preserved  in  salt,  and  the  sardine, 
preserved  in  oil,  are  exported  in  large  quantities.  Tho 
sea  enclosed  by  Naples,  Sicily,  and  the  islands  westward, 
is  the  chief  scene  of  the  tunny  fishery.  This  fish,  sought 
for  its  oil  as  well  as  for  food,  represents  the  mackerel  of 
the  British  seas,  as  the  anchovy  and  sardine  represent 
the  herring  tribe.  Along  the  Barbary  coast  and  off 
some  parts  of  Italy,  French  and  Italian  dredgers  engage 
in  the  so-called  fishery  for  coral  (Corallium  rubrum). 
Only  in  these  parts  is  this  dense  and  beautiful  but  brittle 
product  found  in  abundance,  employing  not  only  the 
dredgers,  but  the  lapidaries  of  Marseilles,  Genoa,  and 
Naples,  by  whom  its  beauties  are  so  developed  that  its 
value  often  increases  to  double  that  of  gold,  giving  rise 
to  interchange  with  Persia,  China,  and  the  most  distant 
countries. 

Tho  cutting  of  cameos  in  imitation  of  the  ancient 
onyx  is  an  industry  allied  to  that  of  the  coral,  and 
carried  on  in  the  same  towns.  It  is  provided  for  by  the 
prevalence  of  beautiful  gasteropod  shells, such  as  the  wing 
shells  used  in  our  own  country  for  decorative  purposes. 

Region  of  tlie  Danube. — The  Alps  send  out  eastern 
spurs,  with  glacier  scenery  and  yawning  abysses  only 
next  to  the  main  range  in  grandeur.  These  spurs,  with 
the  still  more  rugged  Carpathians  and  the  Turkish 
Balkans,  give  a  general  mountainous  aspect  to  this 
region,  modified  by  tho  corn  plains  and  grazing  grounds 
of  Hungary  and  tho  marshes  of  the  Lower  Danube. 
Spring  clothes  the  meadows  in  green,  amidst  which 
the  daffodil,  narcissus,  and  other  liliaceous  bulbs  grow 
in  wild,  native  vigour,  while  sheep  and  cattle  find  a  rich 
sustenance,  and  add  greatly  to  the  wealth  of  the  land. 
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The  Danube  flow*  through  countries  less  advanced 
than  Franco  and  England,  and  thi-ir  condition  reflect » 
itself  in  their  produce.  Tho  surplus  for  interchange 
consists  almost  wholly  of  raw  material*.  Nearly  a 
fourth  nurt  of  Austria,  and  probably  a  large  propor- 
tion of  Turkey,  aro  in  loie-i,  where  many  of  the 
timber  trees  reach  their  most  perfect  ntute.  The  oak 
abounds,  productive  of  gull  nut«,  of  valonia  for  dyeing 
an.l  tuiii.n/,  and  of  a  hvroct  acorn  flavoured  like  tho 

nut. 

The  forests  of  the  Austrian  empire  are  attendant 
upon  inexhaustible  mine-,  lor  though  the  coal-fields, 
both  of  the  Hungarian  and  German  provinces,  are  far 
from  inconsiderable,  either  in  point  of  area  or  produce, 
yet  the  quality  of  the  coal  is  bad,  and  wood  is  much  used 
in  smelting.  The  mines  have  been  worked  from  the  time 
of  tho  Romans,  but  never  extensively,  and  little  impres- 
sion appears  to  have  been  made  upon  the  mineral 
stores.  Iron  is  found  in  nearly  all  parts  of  the  empire, 
especially  in  Bohemia,  Moravia,  ana  the  other  German 
provinces.  Some  of  the  mountains  are  a  pure  carbonate 
of  iron,  requiring  to  be  quarried  rather  than  mined,  and 
native  steel  of  the  highest  excellence  is  found  in  Styria. 
Tho  richest  European  mines  of  quicksilver,  next  to  those 
of  Spain,  are  met  with  in  Idria,  in  tho  province  of  Car- 
niola,  Austrian  Germany.  An  old  proverb  says  of  three 
Hungarian  towns,  in  allusion  to  the  richness  of  their 
mines,  that  one  (Neusohl)  is  enclosed  in  walls  of  copper, 
another  (Schemnitz)  in  walls  of  silver,  and  tho  third 
(Kremnitz)  in  walls  of  gold. 

Wool,  silk,  and  metals  are  the  chief  raw  substances 
exported  by  Austria,  whose  unwise  policy  in  restricting 
commerce,  with  the  view  of  keeping  her  produce  for 
home  consumption,  has  resulted  in  the  discouragement 
of  industry,  hindrance  to  the  increase  of  wealth,  and  the 
promotion  of  extensive  smuggling. 

Turkey  and  Greece  produce,  besides  silk,  madder,  figs, 
raisins,  valonia,  and  olive  oil,  some  substances  more 
especially  their  own,  as  opium,  cotton,  drugs,  and  sponge. 
The  fisheries  of  this  last  assume,  in  the  ^Egean  Sea,  the 
place  of  the  Italian  coral  fishery.  Strewn  over  the  rocky 
floor  of  the  clear  water  where  the  Cyclades  repose, 
sponge  cups  abound,  soft,  elastic,  absorbent,  and  free 
from  spicules  of  Hint  or  lime.  Those  obtained  from  the 
coast  of  Candia  (Crete)  are  of  the  finest  description,  and 
under  the  name  of  Smyrna,  or  Turkey,  or  Greek  sponges, 
command  the  highest  price  in  the  market. 

Alpine  Ridge. — The  climate  and  soil  of  this  dividing 
line  are  unfavourable  to  animal  and  vegetable  produce, 
and  nothing  economically  important  characterises  it. 
The  mountains,  as  their  geological  structure  indicates, 
are  deficient  in  metals  and  useful  minerals.  The  Swiss 
are,  nevertheless,  well  clothed  and  fed;  while  Italy,  with, 
which  Switzerland  so  strongly  contrasts,  depends  upon. 
foreign  industry  for  the  scanty  supplies  of  half  her  popu- 
lation. 

Northern  Slope. — While  the  olive  and  orange  flourish 
only  in  the  lower  latitudes  of  this  favoured  zone,  the 
vine  reappears  on  the  northern  slopes,  and  furnishes 
many  of  the  finest  wines.  The  climate  and  soil  are 
iqually  favourable  for  the  cereals  and  fcr  the  rearing  of 
domestic  animals. 

Zone  of  Wheat  and  Northern  Grains. 

Seer  and  Butter  Countries. — The  designation  of  the 
'  wine  and  oil  countries  "  contrasts  with  that  of  the  next 
liighcr  zone,  whose  distinctive  produce  has  gained  for  it 
the  appellation  of  the  Beer  and  Butter  Countries.  The 
iwo  descriptive  beverages  aro  linked  by  the  cider, 
common  for  some  distance  on  both  sides  of  the  line  of 
division.  The  production  of  cider,  beer,  and  butter 
indicates  essential  differences  in  climate,  soil,  and  other 
physical  conditions,  from  the  zone  of  wine  and  oil.  The 
shades  of  change  upon  the  face  of  Nature  are. very 
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Distinct  over  largo  areas,  but  too  gradual  for  comparison 
within  narrow  bounds.  The  outskirts  of  one  zone 
transfuse  with  the  adjacent  climes ;  but  the  zone  itself 
emerges,  in  its  own  unique  character,  as  distinct  as  a 
band  of  the  rainbow,  from  the  lines  with  which  it  blends. 
Receding,  therefore,  further  from  the  tropics,  the  glare 
of  southern  lands  is  subdued  by  green  pastures,  the 
sustenance  of  fine  cattle  and  sheep ;  the  brilliant  blue 
of  the  skies  is  sobered  with  grey  clouds,  from  which 
pour  more  frequent  showers,  if  not  such  torrents  of 
rain,  and  the  ocean  assumes  duller  greenish  tints.  The 
varied  surface  of  the  zone  favours  the  production  of 
excellent  crops  of  all  kinds  of  cereals,  and  fine 
timber.  The  appearance  of  the  vegetation  is  the  com- 
bined effect  of  meadow-land  and  forest,  of  cereal  and 
root-husbandry,  of  orchard  fruits  and  fibres.  Vineyards 
rapidly  become  fewer  and  mature  only  quite  inland, 
and  wine  is  no  longer  a  common  drink.  Before 
reaching  the  mean  limit  of  wine  produce,  the  hilly 
districts  of  Germany  present  interesting  illustrations  of 
the  climatic  conflict  of  plants.  The  vine-clad  hills  of 
the  Upper  Rhine  and  Moselle  strike  the  beholder  as 
much  as  the  farming  of  their  vicinity,  which  is  that  of 
a  more  northerly  zone.  Over  the  plateaus  of  Bavaria 
and  Bohemia  also,  lofty  and  graceful  curls  of  hop,  with 
loose  hanging  cones  of  fruit,  challenge  comparison  with 
the  vineyards  of  the  Rhine  and  the  trellised  gardens  of 
Italy.  Choice  wines  are  made  in  a  few  places,  but 
Bavaria  is  most  celebrated  for  its  beer,  of  which  the 
inhabitants  consume  a  great  quantity.  A  wag  in 
Munich  once  described  a  well-known  toper  as  "  a  beer- 
barrel  in  a  morning,  and  a  barrel  of  beer  every 
night." 

In  this  zone,  more  than  in  any  other,  cultivation  has 
changed  the  aspect  of  nature ;  for  it  includes  the  busy 
hives  of  England  and  France,  and  the  chief  mining  and 
manufacturing  localities  of  the  Continent.  Except  in 
Russia,  towns  are  closely  packed,  kingdoms  are  crossed 
by  numerous  roads,  highways,  railways,  and  waterways, 
and  the  seas  are  crowded  with  ships  for  every  purpose 
of  war,  commerce,  fishing,  and  pleasure.  Each  country 
reflects  its  own  character,  notwithstanding  a  tolerably 
uniform  climate  and  vegetation.  France  is  laid  out 
with  the  precision  of  a  surveyor's  plan ;  the  departments 
and  communes  are  intersected  by  trees  planted  at  exact 
intervals.  Ancient  Armorica  (Brittany)  produces  apples 
and  pears  in  abundance,  and  the  orchards  are  pleasanter 
than  the  southern  vineyards.  By  the  law  of  equal  divi- 
sion of  property  at  death,  in  France,  the  country  has 
become  covered  with  small  allotments,  and  the  hedges, 
which  make  England  a  garden,  have  disappeared.  There 
is  thus  a  monotony  in  French  husbandry,  from  which 
the  north  only  escapes  by  the  profusion  of  fruit  trees. 
Every  homestead,  however,  contains  poultry,  providing 
eggs,  and  large  stores  of  food,  besides  an  immense 
surplus  for  export.  Early  garden  and  orchard  produce 
are  sent  to  England. 

Holland  and  Belgium. — The  Netherlands  are  cut  into 
chequers  by  canals,  fringed  with  perspective  lines  of 
poplars,  whose  greenness  and  many  vanishing  points 
make  an  otherwise  tame  country  attractive.  The 
same  beaver-like  industry  which  protected  the  Low 
Countries  from  inundation,  has  enabled  the  semi-marine 
inhabitants  to  extort  wealth  from  the  rescued  lands,  and 
to  make  the  unlikeliest  places  of  human  residence  the 
densest-peopled  parts  of  Europe.  Flax,  hemp,  and  grain 
culture — especially  oats— cattle  rearing,  and  dairy  work, 
•are  all  important  industries.  Holland  had  once  the 
commerce  of  Europe  in  its  own  hands,  and  still 
retains  an  eminent  share.  Its  surplus  for  interchange 
consists  of  butter  and  cheese,  provisions,  cattle,  and 
hides;  flax,  tow,  oats,  and  p^eds — a  description  of  produce 
which  extends  also  to  the  alluvial  lands  of  Hanover  and 


Denmark.  The  canals  of  Holland  serve  the  double 
purpose  of  inland  communication  and  drainage. 

Belgium. — Where  Belgium  adjoins  Holland  it  partakes 
of  the  same  features,  but  further  south  it  is  hilly  and 
woody ;  minerals  are  numerous  and  abundant,  including 
almost  all  the  metals  of  economic  value,  together  with 
coal,  limestone,  and  freestone.  Its  mines  of  coal  and 
iron,  especially,  create  a  hive  of  industry  competing  with 
England.  The  kingdom  is  a  succession  of  busy  towns, 
so  near  together,  and  connected  by  such  populous  farms, 
that  it  is  like  the  metropolis  of  a  great  empire.  The 
animal  and  vegetable  produce  of  Belgium  corresponds 
with  that  of  the  countries  adjacent — early  garden  stuff 
and  eggs  as  with  France,  and  dairy  produce  as  with 
Holland.  Rabbits  are  specially  a  Belgian  product, 
millions  coming  from  Ostend  to  the  London  market 
during  the  cold  months. 

Germany. — Germany,  until  recently,  was  split  up  into 
many  minor  states,  under  different  rulers,  all  claiming 
old  feudal  rights  and  privileges.  The  husbandry  of 
its  varied  surface  reflected  these  political  features,  rather 
than  the  rapid  advance  in  science  and  the  arts  of  produc- 
tion exhibited  by  other  countries.  Princes  and  grand 
dukes  owned  inalienably  the  greater  part  of  the  soil, 
and  claimed  powers  of  iree  grazing  after  harvest  upon 
the  fields  of  their  tenants.  This  led  to  a  persistent 
uniformity  of  tillage,  and  checked  improvement.  The 
various  states  are  now  united  under  one  empire;  the 
petty  jealousies  and  restrictions  which  hampered  produc- 
tion and  transport  have  been  removed,  and  the  country 
has  been  immensely  benefited. 

Nowhere  are  green  vegetables  so  fine.  The  cabbage 
flourishes  as  a  national  dish,  and,  under  the  name  of 
sauer  leraut,  is  esteemed  worthy  of  export.  The  beet  is 

frown,  as  in  France,  for  the  sugar  manufacture,  which 
emands  an  excessive  produce.  Rye  was  the  common 
grain  consumed,  but  is  no  longer  the  staple  of  food,  and 
wheat  of  a  high  quality  is  exported  by  way  of  Dantzic, 
which  name  it  commercially  bears.  The  plains  of 
Northern  Germany — Pomerania,  Brandenburg,  Meck- 
lenburg, Hanover,  and  the  adjacent  portions  of  Prussian 
Saxony — are  not  generally  fertile,  consisting  chiefly  of 
sandy  heaths,  forests  of  fir  and  pine,  with  marshes 
towards  the  Baltic,  and  inexhaustible  bog,  or  turf,  used 
for  fuel.  The  Baltic  coast  of  Prussia  has  to  be 
protected  from  the  sea,  like  Holland.  Along  these 
low  shores  the  fossil  resin  called  amber  is  found, 
being  abundant  in  the  long  narrow  tongue  of  land  shoot- 
ing out  from  near  Konigsberg  to  Memel,  whence  it  is 
dredged  from,  the  submerged  forests.  Further  west,  the 
Rhine  provinces  of  Prussia,  and  the  adjacent  territory, 
present  a  remarkably  diversified  surface  of  hill  and  dale, 
with  a  soil  largely  consisting  of  the  decomposed  material 
of  volcanic  rock,  notable  for  its  fertility.  These  dis- 
tricts possess  a  climate,  and  yield  products  approach- 
ing  very  nearly  in  their  character  to  those  of  the  more 
southerly  belt. 

Germany  is  remarkably  well  watered  by  small 
streams,  and  has  good  rivers  for  navigation,  their 
courses  throughout  the  north  being  mostly  slow,  along 
the  flat  and  sandy  plains.  The  central  mountain 
range  makes  an  admirable  watershed,  dividing  the 
basins  of  the  Danube  and  the  Rhine,  and  determining 
the  course  of  the  smaller  rivers  to  the  North  and 
Baltic  Seas.  These  rivers,  and  numerous  lakes,  abound 
with  fish,  compensating  for  the  comparative  lack  of  sea- 
board and  marine  fisheries. 

In  lower  Germany — that  is,  the  portion  lying  north 
of  the  central  watershed — cavalry  horses  are  largely 
reared,  as  well  as  numerous  sheep  and  cattle.  The 
Saxony  fleece  fetches  the  highest  price  in  the  wool 
market,  being  long  and  silky  in  fibre,  and  producing  a 
fine  cloth. 
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LESSONS  IN   ITALIAN.— XXII. 

ADJECTIVES. 

ITALIAN  adjectives  either  terminate  in  o  or  in  c  ;  as,  pA-vc-ro, 
v,  strong. 

•  ives  terminating  in  o  are  of  the  masculine  gender, 
and  become  feminine  by  changing  o  into  a.  Tho  masculine 
adjectives  of  this  class,  in  the  plural,  ohango  o  into  t ;  and  tho 
feminine,  a  into  e ;  as  : — 

SINGULAR.  PLURAL. 

Jl  jxJ-w-ro  uo-mo,  the  poor  man.         /  p6-va-ri  uo-mi-ni,  the  poor  men. 
La     jx$-w-ra     doii-na,     the     poor     L«     p6-ve-ra     duii-nc,     the     poor 
woin  women. 

Tho  article  is  determined  by  the  initial  letter  of  the  word 
which  immediately  follows  it ;  as  : — 

11  »nlj-li-me  t-aem-pio,  I'  e-sfm-pio  sub-li-ine,  the  sublime  example. 
J  8ub-(i-mt  «-s£in-pi,  gli  e-sem-yi  sub-li-mi,  the  sublime  examples. 
/.'  u-bi-to  itret-to,  lo  strct-to  d-bi-to,  the  tight  dress. 
L'  \m-prf-sa  p«-ri-co-l6-»a,  la  pe-ri-co-U-ta  im-prc-sa,  the  hazardous 
undertaking. 

Tho  adjectives  terminating  in  e  are  used  for  the  masculine  as 
well  as  for  the  feminine  gender.  They  change  e  into  i  in  the 
plural ;  as  : — 

SINGULAR.  PLURAL. 

n  eap-pel-lo  vtr-de,  the  green  hat.       J  cap-pd-li  vir-di,  the  green  hats. 
La/d-tflia  vir-de,  the  green  leaf.         Lefo-glie  vbr-di,  the  green  leaves. 

Nouns  terminating  in  the  masculine  in  to-re,  and  in  the 
feminino  in  tri-ce,  frequently  stand  for  adjectives  following  a 
substantive : — 

•  vin-ci-td-re,  victor  (i.e.,  man-conqueror). 

Din-no  trtn-ct-tr(-c«,  victress  (i.e.,  woman-conqueror). 

Italian  adjectives  must  agree  with  the  nouns  to  which  they 
belong  or  refer,  in  gender  and  number,  when  they  stand 
immediately  before  or  after  these  nouns,  and  even  when  they  are 
separated  from  them  by  verbs  or  other  words  ;  as  : — 

Un  u6-mo  d<'>t-to  e  ra-gio-n£-vo-le,  a  learned  and  sensible  man. 

Ud-mt-ni  dvt-ti  e  ra-yio-nc-vo-li,  learned  and  sensible  men. 

U'-na  don-na  «d-tna  «  pru-den-te,  a  wise  and  prudent  woman. 

QuO-U  d6n-ne  »6-no  sd-vie  e  pru-dtn-ti,  those  women  are  wise  and 
prudent. 

MSz-zo,  when  it  means  la  me-tH,  the  half  or  moiety,  in  the 
singular,  either  agrees  with  the  nouns  or  remains  unaltered.  It 
must  remain  unaltered  in  the  plural ;  as  : — 

Un  6-ra  e  mtz-za,  or  uti  6-ra  e  mtz-zo,  one  hour  and  a  half. 

V  -na  lib-Ira  c  mcz-za,  or  u-na  lib-Ira  e  mf:-:o,  one  pound  and  a  half. 

Dii-«  lib-bre  »  mfz-zo,  two  pounds  and  a  half. 

«,  when  it  is  used  as  an  adverb  before  an  adjective  or 
participle,  also  remains  unaltered ;  as : — 

2f-ro  mfz-so  m6r-ta  perlo  »pa-vSn-to,  she  was  half  dead  with  fright. 

Of  adjectives  connected  with  and  following  each  other,  only 
the  last  agrees  with  the  noun  in  gender  and  number ;  as  :— 

Os-ser-va-tU-ni  s(d-ri-o  —  cri-li-clic,  historical  and  critical  remarks. 
Seu-dj  po-U-ti-co  —  U-gd-li,  political  and  legal  studies. 

An  adjective  which  refers  to  two  nouns  of  different  genders, 
takes  the  plural  number  and  the  masculine  gender ;  as  : 

L'  u6-moe  la  din-na  sS-no  goy-g't-tl  dl-k  *t,:»-se  j>is-...;,;.ii,-.  man  and 

woman  are  liable  to  the  same  passions. 
eii  dl-b«-n  «  lo  vi-li  fu-ron  di-xtrut-ti  ddl-la  gra-gnuo-la,  the  trees  and 

the  vinet  were  destroyed  by  the  hail. 


An  adjoctivo  which  refer*  to  more  than  two  nounn  of  different 
gender*,  flrenerally  takan  the  gender  of  the  majority  of  the  noun* 
to  which  it  refers  ;  M  :  — 

'/«.  la  t(.a,  «  U  eM.9i.n»  i6.no  par-H.it,  th«  father,  the  cant,  and 
the  (femato)  cou«in»  ba»«  departed. 
L»  fO.rfl-U,  a  pd-<lrt  id  i  //a-Ul-li  t6-no  an-dj-ti  a  pattttfUm,  tha 


•{•ton,  the  father,  and  tba  brotben  have  gouts  oat  to  Uk*  a  walk. 

The  adjective*  Ifl-lo,  beautiful  ;  grdn-df,  great,  large  ,  idn-to, 

holy  ;  and  tho  maaoulino  pronoun  qiu'l-lo,  that,  nom«timwi  drop 

the  last  syllable.     With  regard  to  thin  abbreviation,  the  follow- 

ing  rules  must  be  adhered  to:  — 

1.  The   above-mentioned    words  can  only   drop    their   last 
syllable  when  they  precede  a  noun. 

2.  Tho  initial  letter  of  this  noun  most  be  a  consonant  whioh 
is  not  tho  s  impure. 

3.  They  take  the  apostrophe  before  nouns  commencing  with  a 
vowel. 

4.  They  must  never  be  abbreviated  before  nouns  beginning 
with  the  «  impure. 

5.  Bfl-lo  and  qiutl-lo  mdy  drop  tho  last  syllable  in  tho  singular 
and  before  nouns  cf  tho  masculine  gender. 

6.  Grdn-dc  also  drops  tho  last  syllable  in  the  singular  and 
before  nouns  of  tho  masculine  gender  ;  but,  in  addition  to  this, 
it  may  lose  its   last   syllable  before  a  noun  of  the  feminint 
gender,  and  also  in  the  plural  before  nouns  of  both  gendero. 

7.  Kdn-to  only  drops  tho  last  syllable  before  a  proper  name  of 
the  masculine  gender  and  singular  number,  but  not  before  an 
appellative  or  common  name.    It  must  also  immediately  precede 
the  proper  name. 

U'-no  drops  tho  final  vowel  before  any  word  commencing  with 
a  consonant  which  is  not  the  s  impure.  Buv-no  only  drops  it* 
final  vowel  when  immediately  preceding  a  noun  of  this  descrip- 
tion ;  as  :  — 

Un  ijiar-di  no,  a  garden. 

Un  p6-co,  a  little. 

Bu6n  fi-glio,  good  son. 

Adjectives  very  frequently  are  used  in  the  place  of  nouns,  and 
in  such  cases  have  tho  article  before  them  :  — 

H  viir-de  nd-sco  da  u-na  com-po-«i-zi<5-ne  del  <jidl-lo  »  del  tur-cM-iM,  tho 
green  colour  springs  from  a  mixture  of  (the)  yellow  and  (the) 
blue. 

Uii  p6-co  di  bf-nc,  un  pd-co  di  md-le,  a  little  of  what  is  good,  a  little 
of  what  is  bad. 

In  most  cases,  emphasis  or  euphony  will  bo  the  best  guide  for 
deciding  whether  an  adjective  is  to  be  placed  before  or  after  a 
noun  ;  as  :  — 

Con  ver-g6-gna  c-tHr-na,  or  con  c-ftV-ca  vtr-g6-ynat  with  eternal  dis- 
honour. 

Un  ca-vdi-Io  bei-h's-st-mo,  or  un  M-liz-s.-mo  ca-vdl-lo,  a  very  beautiful 
horse. 

In  the  following  cases,  however,  tho  learner  will  do  beet,  at 
least  in  prose,  strictly  to  adhere  to  the  practice  of  placing  the 
adjective  after  the  noun  :  — 

1.  When  adjectives  arc  ilcriveu  from  proper  names  of  nations, 
countries,  and  towns  ;  as  :  — 

La  let-te-ra-tu-ra  in-gU-se,  English  literature. 

L'  ac-ca-dt-mia  fio-reii-ti-na,  the  Academy  of  Florence. 

IZ  p6-po-lo  spa-gnu6-lo,  the  Spanish  people. 

2.  When  adjectives  oxjn-t  •  s  the  form  or  colour  of  a  thing; 
as  :  — 


L'II    Iiu6-no   td   o-nf-tto  vit-chio,  & 
good  and  honest  old  man. 


I,  \-cUio-stro  n«?-ro,  black  ink. 

rit-ta  ros-sa,  red  cop. 
A-bi-to  tur-chi-no,  blue  drees. 


U'-na  pid:-M  ro-tun-da,  a  roniiJ 
market-place. 

IT-ua  Jl-gu-ra  qita-drd-ta,  a  quad- 
rangular figure. 

3.  When  adjectives  have  more  syJlables  than  their  nouns,  or 
tho  words  po-co,  little  ;  rii<H-(o,  mnch ;  as-sd-i,  enough,  much, 
greatly,  very ;  trop-po,  too  mnch,  too,  excessively ;  b4-ne,  well, 
justly,  rightly,  right ;  co-si,  so,  thr.s ;  and  similar  adverbs  before 
them  ;  as : — 

Un  «t'c-chio  ra-gio-ni-ro-lc,  a  sensible  old  man. 
U'-no  dori:na  gra-zi6-sn,  n  graceful  won-an, 
l'»i  li-bro  p<5-co  &-ti-lt,  a  not  very  useful  hook. 
Un  o-dor  mol-to  grd-u>,  a  very  agreeable  odour. 

4.  When  participles  are  used  in  the  place  of  adjectives ;  as  r- 

U'-no  *ju<ir-do  eom-mo-ivi:  t>,  :\  moving  look. 
Un  u<J-mo  e-ru-di-lo,  i>-t-t>  -.M-.-C,  :\  lourued  inin. 

5.  When  adjectives  denote  natural  qualities  perceivable  Cy 
the  olfactory  organs,  by  the  sense  of  tasting,  or  by  any  other  "f 
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-the  senses,  or  when  they  express  bodily  defects  and  infirmities  or 
official  employments  and  rank ;  as  : — 


L'  a-m6r  cie-co,  blind  love. 
A  pie  zdp-j>o,  with  a  lame  foot. 
II  man-to  im-pe-rid-le,  the  imperial 
mantle. 


Pdn-no  /i-no,  fine  cloth. 
.2?r-ba  a-md-ra,  bitter  herb. 
I^-gno  sec-co,  dry  wood. 
Pan  f re-sco,  new  bread. 
Where  common  usage  has  assigned  to  an  adjective  a  place 
<£>efore  or  after  a  noun,  no  positive  rules  can  be  stated,  and  only 
a  practical  acquaintance  with  such  usages,  and  the  attentive 
reading  of  good  writers,  will  enable  the  learner  to  see  his  way 
In  such  cases.    Where,  on  the  contrary,  usage  gives  no  preference 
to  the  place  of  an  adjective  before  or  after  a  noun,  euphony,  the 
threat  guide  in  the  arrangement  of  Italian  words,  will  best  decide 
the  matter.     Some  adjectives  have  a  different  meaning,  accord- 
ing to  their  position  before  or  after  a  noun.     As  an  illustration 
of  this,  a  few  of  the  most   important  phrases  of   this  kind 
'will  be  sufficient : — 

Un  ga-Idnt'  no-mo,  an  honest  man. 

Un  ud-mo  ga-ldn-te,  a  genteel,  polite  man. 

"fi-gli  a-ve-va  pro-prio  ve-sti-to,  he  had  his  own  dress. 

•JJji  ve-sti-to  pro-prio,  a  neat,  clean  dress. 

Un  gen-til  ud-mo,  a  gentleman  by  birth,  a  nobleman. 

'Un  ud-mo  gen-ti-le,  a  well-bred,  gentsel,  courteous  man. 

II  p6-ver  ud-mo  !  qudn-to  de-ve  sof-fri-re,  poor,  unfortunate  man  ! 

how  much  must  he  suffer. 
1*  ud-mo  po-ve-ro,  the  poor  man  (opposed  to  rich). 

Adjectives  frequently  require  a  particular  case  or  particular 
prepositions  after  them  ;  as,  in,  per,  etc.  Great  attention  must 
&e  bestowed  by  the  lear'  er  upon  this  peculiarity ;  and  in  reading 
Italian  writers,  he  ought  never  to  lose  sight  of  the  peculiar,  and 
therefore  invariable  or  frequently  recurring  cases  or  proposi- 
tions connected  with  some  adjectives ;  as  : — • 

Am-ma-ld-to,  in-fir-mo  di  cdr-po  e  di  d-ni-tna,  sick  in  body  and  in 
mind. 

Ji-vd-r«,  cu-pi-do  di  da-nd-ri  e  ric-clih-ze,  greedy  of  money  and  riches. 

Cov.-ten.-to  del-la  su-a  sor-te,  satisfied  with  his  lot. 

J?Vd«.-co  di  pd-sta,  post  free,  post  paid. 

J?-gli  mi  e  in-fe-ri6-re  di  rdn-go,  he  is  my  inferior  in  rank. 

Jis-sd-i  prd-ti-co  del-le  co-se  an-ti-che,  very  expert  or  skilful  in  matters 
of  antiquity. 

jSs-scr  «s-si-duo  -in  un  Ia-v6-ro,  de-stro,  spe-di-to  in  que-sta  cd-sa,  to  be 
assiduous  in  a  work,  clever,  expeditious  in  this  thing. 

Jn-/d-m«  per  m6l-ti  mis-fdt-ti,  infamous  on  account  of  many  misdeeds. 

VOCABULARY. 


EXERCISE  31. 

1.  You  have  beautiful  weather  for  travelling.  2.  We  now 
have  beautiful  days  continually.  3.  He  had  last  year  a  large 
garden  out  of  town,  in  which  there  were  beautiful  flowers  and 
beautiful  fruit-trees.  4.  That  book  treats  of  the  life  of  St. 
Stephen  and  of  St.  George,  and  in  this  there  are  interpretations 
of  some  passages  from  the  epistles  of  St.  Paul  and  St.  Peter. 
5.  Theodosius  the  Great  died  at  Milan,  in  the  arms  of  St. 
Ambrose.  6.  That  writing  contains  one  beautiful  thought  on 
the  advantages  of  commerce.  7.  Those  princes  are  happy  who 
are  loved  by  their  subjects.  8.  In  this  business,  one  must  have 
great  precaution  and  great  courage.  9.  Home  and  Carthage  had 
great  wars  with  one  another.  10.  Demosthenes  was  a  great 
Greek  orator.  11.  He  is  a  good  lad  and  has  a  great  talent  to 
learn  everything  with  ease.  12.  The  precious  stones  are  trans- 
parent bodies  ;  such  are  the  white  diamond,  the  red  ruby,  the 
blue  sapphire,  the  green  emerald,  and  the  yellow  hyacinth. 
13.  The  pearls,  small  or  large,  grow  in  shells  ;  and  the  corals  in 
the  sea,  in  the  shape  of  small  trees.  14.  The  uncle  has  given 
me  a  French  book.  15.  Godfrey  has  a  large  stock  of  Hungarian 
and  Austrian  wines.  16.  The  Spanish  horses  are  as  dear  as  the 
English.  


KEY  TO  EXERCISES  IN  LESSONS  IN  ITALIAN.- 
EXERCISE  28. 


-XXI. 


Advantage,  uaii-tdg-g  io. 

Grow,  crt-sco-no. 

Rome,  Bo-ma. 

Ambrose,  Am-bro-gio. 

Had,  a-vj-va-no. 

Ruby,  ru-bi-no. 

Are,  sS-no. 

Happy,  fe-li-G9. 

Sapphire,  zaf-fi-ro. 

Are  as,  sd-no  co-si. 

Has  given  me,  mi  ha 

Shape,  for-ma. 

Arm,   brdc-cio    (pi.,  le 

do-nd-to. 

Shell,  con-cM-glia. 

brdc-cia,  f.). 

He  had,  <S-gZi  eb-be. 

Small,  pic-co-lo. 

.As,  cd-me. 

Horse,  ca-vdl-lo. 

Spanish,  spa-gnud-Zo. 

Austrian,  au-stri-a-co. 

Hungarian,   un-ghe-re- 

Stephen,  StS-fa-no. 

Blue,  tur-ehi-no. 

se. 

Stock,  prou-vi-gid-nc,  f  . 

Body,  cdr-po. 

Hyacinth,  ga'a-ci'n-to. 

Subject,  siid-di-to. 

Book,  li-bro. 

In  the  sea,  in  md-re,  m. 

Such,  (d-le.           [lie,  f. 

Business,  af-fd-re,  m. 

In   which,    nel    qud-le 

Taleat,      di-spo-si-zid- 

-Carthage,  Car-td-gi-ne. 

(or  in  cui). 

Theodosius,  Teo-dd-sto. 

•Commerce,     com-mer- 

Interpretation,     spie- 

There  are,  vi  sd-no. 

cio. 

ga-zid-ne,  f. 

There     were,     tro-w- 

Contains,  con-tie-ne. 

Lad,  gid-ua-ne,  m. 

tian-si. 

Continually,       con-tt- 

Large,  grds-so. 

Thought,  pen-sit-ro. 

'rwa.-me'n-te. 

Last    year,    I'    dn-no 

To    fearn    everything 

Coral,  co-rdl-lo. 

scdr-so. 

with  ease,  d'  im-pa- 

Courage,  co-rdg-gio. 

Life,   vi-ta  (with   the 

rdr  tut-to  /a-ctl-men- 

Day,  gior-7wi-ta,  f. 

genitive)  . 

Town,  ctt-td.             [te. 

Dear,  cd-ro.        [ste-ne. 

Little  tree,  ar-bo-scll- 

Transparent,  did-fa-no 

Demosthenes,  De-md- 

?o. 

(or  tros-pa-ren-te). 

Diamond,    dia-mdn-te, 

Milan,  3fi-Zd-no. 

Travelling,  viag-gid-re. 

Died,  mo-ri.            [m. 

Now,  a-dts-so. 

Treats,  frat-to. 

Emerald,  sme-rdl-do. 

One  must  have,  bi-s<5- 

Uncle,  zi-o. 

English,  in-gU-se. 

gno  a-v&-re. 

War,  guer-ra. 

Epistle,  e-pi-sfo-Za. 

Orator,  o-ra-(d-re,  m. 

Was,  ^-ra. 

Flower,  fi6-re,  m. 

Out  of,  /ud-ri  di. 

We  have,  ab-bid-mo. 

3?or,  per. 

Passage,  pds-so. 

Weather,  <em-po. 

French,  fran-ct-se. 

Paul,  Pdo-lo. 

White,  bidn-co. 

I"ruit-tree,  dl-be-ro  da 

Pearl,  per-la. 

Who  are  loved,  t  <jud-li 

frut-ti. 

Peter,  Pie-tro. 

ven-yo-no  a-md-ti. 

Garden,  giar-df-no. 

Precaution,  cir-co-spe- 

Wine,  ui-no. 

<5eorge,  Gior-gio. 

zid-ne,  f. 

With  one  another,  tra 

Godfrey,  Gof-fri-do.       ,  Precious   stone,   gem- 

di  l(5-ro. 

Oieat,  Grdn-de.                     ma,  f. 

Writing,  sm't-to. 

<3reefc,  gre-co.                  |  Prince,  prin-ci-pe,  m. 

Yellow,  gid!-Zo. 

vS-«seo,  vir-de.                 \  Red,  vus-so.                     '  You  have,  voi  a-v£-te. 

1.  Mentz,  a  town  on  the  Rhine.  2.  Frankfort  on  the  Maine.  3.  In 
the  very  act.  4.  I  promise  you  upon  my  faith.  5.  Upon  this  earth. 
6.  Upon  some  table.  7.  Richard  seated  upon  a  rock.  8.  I  wish  to 
play  a  tune  upon  my  harpsichord.  9.  I  should  not  be  able  to  give  you 
an  answer  upon  such  a  point.  10.  The  trunks  are  on  the  carriage.  11. 
He  has  wept  over  his  misfortune.  12.  He  has  no  claim  whatever  on 
my  gratitude.  13.  You  may  rely  upon  my  word.  14.  What  he  has 
in  his  heart  he  has  always  on  the  lips.  15.  The  house  faces  the  street. 
16.  At  the  break  of  day.  17.  Towards  evening.  18.  At  midnight. 
19.  Upon  the  mountain.  20.  I  am  between  fear  and  hope.  21. 
Among  friends  one  may  speak  unreservedly.  22.  Between  the  rock 
and  the  river.  23.  The  most  unfortunate  among  fathers.  24.  Discord 
between  husband  and  wife.  25.  That  must  remain  between  us  ;  we 
must  keep  it  to  ourselves.  26.  I  said  within  (to)  myself.  27.  He 
will  come  within  ten  days.  28.  I  do  not  know,  but  I  shall  be  sure  tc 
know  it  ere  long. 

EXERCISE  29. 

1.  I  love  my  brothers  and  sisters.  2.  I  love  also  my  cousins  (m.) 
and  my  cousins  (f.).  3.  Thy  flowers  are  beautiful;  mine  are  also 
beautiful.  4.  This  woman  loves  her  children.  5.  I  have  received  two 
apples  amd  four  pears  from  this  gardener.  6.  My  cherries  are  very 
beautiful.  7.  I  have  given  my  apples  to  thy  cousin.  8.  Hast  thou 
watered  thy  flowers?  9.  I  have  watered  mine  and  thine.  10.  My 
cousin  has  also  watered  hers.  11.  Thy  brothers  have  bought  two 
dogs  which  are  very  faithful.  12.  They  have  given  a  dog  to  my  cousin. 
13.  My  sisters  have  received  two  cats  from  our  uncle;  they  are  very 
contented.  14.  Our  cousins  have  arrived.  15.  Our  sisters  have 
departed  this  week.  16.  My  father  and  mother  are  sad.  17.  My 
cousins  are  always  merry.  18.  We  have  watered  our  flowers.  19.  Have 
you  also  watered  mine  ?  20.  Thy  brothers  have  received  two  lead- 
pencils  from  my  cousin;  they  are  my  cousin's  friends.  21.  I  have 
bought  three  lead-pencils  for  our  uncle's  children.  22.  Where  are 
your  sisters  ?  23.  They  are  at  Milan.  2i.  And  your  brothers  ?  25. 
They  have  left  for  Paris.  26.  Our  mother  has  bought  six  glasses  for 
our  cousins.  27.  All  my  friends  have  departed.  28.  This  poor 
woman  has  lost  all  her  children.  29.  My  uncle  has  sold  all  his  houses. 
30.  All  these  exercises  are  very  easy.  31.  We  have  bought  all  these 
bottles.  32.  I  love  all  men.  33.  Louisa  has  lost  all  the  pens.  34.  In 
all  the  rooms  there  are  four  looking-glasses.  35.  The  whole  exercise  is 
easy.  36.  Our  cousin  has  cried  all  the  night.  37.  God  has  created 
the  whole  earth.  38.  Have  you  seen  all  these  meadows  ?  30.  Hast 
thou  written  all  these  letters  ?  40.  The  gardener  has  sent  all  these 
cherries  to  my  sister.  41.  Have  you  watered  all  these  little  trees  and 
all  these  pretty  flowers  ?  42.  All  these  houses  are  my  uncle's.  43. 
My  cousin  has  arrived  with  all  his  friends.  44.  My  aunt  has  sent  all 
these  pears  and  apples  to  this  poor  woman. 

EXERCISE  30. 

1.  I  miei  fratelli  sono  tristissimi.  2.  Haitu  veduto  i  nostri  bicchieri 
e  le  nostre  bottiglie.  3.  I  nostri  amici  sono  sempre  allegri.  4.  Dove 
sono  i  vostri  fazzoletti  ed  i  nostri  ?  5.  La  mia  cugina  ha  perduto  le 
nostre  penne  e  le  sue.  6.  Ho  dato  a  questo  povero  fanciullo  le  mie 
penne  e  le  tue.  7.  Mio  padre  ha  venduto  i  suoi  cani  ed  i  miei.  8. 
Avete  voi  anche  venduto  i  vostri  ?  9.  Tua  moglie  ha  comprato  dieci 
bicchieri,  e  quattro  bottiglie  per  sua  figlia.  10.  Ho  dato  un  toccalapis 
a  tua  sorella ;  ella  ha  perduto  il  suo.  11.  Ho  perduto  tutti  i  miei  fazzo- 
letti. 12.  Tutte  queste  bottiglie  sono  di  nostro  zio.  13.  Tutta  la 
cas.i.  e  bella.  14.  Amo  tutti  questi  bei  flori.  15.  Penso  tutti  i  giorni 
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ad  Enrico  «d  a  Carlo.     16.  Dote  avete  oomprato  queati  aoi  bicchieri  ? 

17.    11..  vi  .into  tutta  la  citti.     18.  Tutta  roittre  lettere  aono  arrivate. 

•  utte  le  iue  amiohe.     20.  La  noatra  vicioa  La 

1'i.mt.i  lutta  la  itettintaua ;  i-ll.i  In  |.  rhu.,  tutti  i  auoi  fanciulli. 


THE    THEORY  AND  PRACTICE  OF 
EDUCATION.— II. 

FACULTIES     OP     THE     MIND. 

•i-ultiea  of  the  human  mind,  and  tho  effect  which  educa- 
tion, n^litly  conducted,  is  calculated  to  produce  upon  it,  will  bo 
of  tho  present  paper.  Education,  us  it  relates  to 
i.i:ui.  may  be  defined  as  a  process  of  teaching  and  training;  a 
means  of  developing  the  natural  powers  of  body  and  mind,  and 
it"  imparting  the  knowledge  and  cultivating  the  habits  which 
will  lit  him  for  tho  duties  and  innocent  pleasures  of  this  world, 
mid  prnpani  him  for  the  next.  It  is  evident,  then,  that  although 
:  id  pal  design  is  to  give  a  useful  answer  to  the  question, 
••  What  are  we  to  teach,  and  how  should  we  teach  itP"  wo 
cannot  do  this  intelligently,  and  to  any  good  purpose,  unless  wo 
are  more  or  loss  acquainted  with  the  constitution  of  tho  being 
who  is  to  be  influenced  by  our  efforts.  Tho  rigorous  limitation 
of  our  spaco  will  not  permit  us  to  mako  this  analysis  of  the 
hmii'iu  mind  in  any  sense  exhaustive  ;  but  wo  hope  to  be  able 
to  enter  sufficiently  far  into  the  subject  to  make  our  future 
remarks  understood  by  our  readers. 

The  mind  is  one  and  indivisible ;  but  it  is  possessed  of  various 
powers  and  faculties,  and  is  capable  of  receiving  impressions 
through  different  bodily  organs.  Those  mental  impressions 
obtained  from  tho  external  world  by  means  of  our  bodily  organs 
are  called  sensations,  or  more  properly  perceptions,  and  wj  aro 
said  to  receive  them  through  tho  senses.  These  are  five  in 
number — taste,  smell,  touch,  hearing,  and  sight.  A  sixth  sense, 
under  the  name  of  common  or  general  sensibility,  is  treated  of 
by  some  eminent  writers ;  but  we  mention  this  only  to  complete 
the  list,  and  shall  have  no  further  need  to  notice  it. 

All  our  first  ideas  of  the  material  world  are  obtained  Ihrough 
the  medium  of  our  senses.  These  instruments  for  acquiring 
knowledge  are  especially  active  in  young  persons ;  and  since  this 
knowledge  is  the  true  basis  of  our  future  acquirements,  and  the 
habits  of  observation  formed  in  childhood  grow  and  strengthen 
in  future  life,  it  is  essentially  necessary  that  the  senses  of 
i  hiklren  should  be  cultivated  with  the  greatest  care.  By  their 
means  the  mind  becomes  cognisant  of  the  existence  of  objects 
outside  it,  of  their  magnitude,  shape,  weight,  colour,  and  other 
qualities.  How  important,  then,  that  these  inlets  of  informa- 
tion should  be  sedulously  trained  and  developed !  If  they  are 
neglected  and  uneducated,  our  powers  of  observation  will  be 
limited  and  inaccurate,  ideas  will  be  deficient  in  clearness  -.,nd 
distinctness,  uncertainty  will  obscure  and  mislead  our  judgments, 
and  continual  doubts  and  mistakes  will  mar  usefulness  and 
lesson  happiness.  For  these  reasons,  a  considerable  portion  of 
the  education  of  young  children  should  consist  of  the  presenta- 
tion of  objects  to  their  senses,  and  the  employment  of  these 
faculties  on  the  discovery  of  their  qualities  and  properties; 
while  these  exercises  should  be  accompanied  with  information 
on  their  origin,  manufacture,  uses,  etc.,  under  the  guidance  of  a 
wise,  kind,  and  patient  instructor.  And  not  only  should  this 
be  done  in  uhe  regular  school  lessons,  but  the  method  may  be 
followed  with  great  advantage,  even  before  the  school-life 
begins,  as  well  as  during  its  continuance.  For  instance,  while 
sitting  round  tho  table  at  dinner,  and  without  any  stiffness  or 
appearance  of  formality,  the  young  pupil  maybe  asked,  "  What 
are  you  sitting  on  ?  "  (a  chair).  "  Of  what  is  it  made?"  (wood). 
The  parts,  qualities,  and  uses  may  be  brought  out  by  simple 
questions,  kindly  given,  and  information  afforded,  when  asked 
for.  Most  of  tho  familiar  household  articles  may  be  pleasantly 
and  usefully  treated  in  the  same  way.  During  pleasant  walks 
in  shady  Janes,  or  green  fields,  the  young  pupil  may  be  encou- 
raged to  bring  flowers  and  grasses  to  their  friends ;  their  parts 
may  be  questioned  upon,  as  the  root,  stem,  leaves,  flowers,  and 
seeds.  Common  tilings,  such  as  cotton,  silk,  sugar,  and  tea ; 
common  animals,  as  the  cat,  dog,  cow,  and  horse ;  indeed,  the 
whole  world  of  the  child's  familiar  experience  may  be  employed 
as  media,  at  once  delightful  and  instructive,  for  educating  the 
mind  through  the  senses.  But  considerable  care  and  skill  is 
needed  to  obtain  from  such  lessons  the  benefit  they  are  fitted  to 


BS 


The  object  should  always  be  close  at  hand  while  the 
analysis  is  going  on,  for  the  (student  to  see,  feel,  tauto,  smell,  or 
bear,  as  the  case  may  require  ;  and  every  precaution  should  be 
employed  to  ensure  tho  utmost  accuracy  and  precision  in  the 
observations  made.  We  ourselves  have  frequently  tried  suab 
a  course  of  training  upon  one  and  am-t!,. T  «f  our  young  frienda 
and  the  effects  have  been  intensely  intcrcnting.  Intelligence  baa 
rapi<lly  taken  the  place  of  dulness  and  apathy  ;  the  powers  of 
observation  have  been  sharpened  and  improved,  and  the  whole 
mental  being  rendered  wakeful  and  active.  These  remark*  are 
not  only  true  in  reference  to  children,  but  apply  with  almost 
equal  force  to  persons  more  advanced  in  life.  During  the  entire, 
period  of  existence,  the  senses  should  bo  carefully  educated; 
whatever  is  observed,  should  be  examined  with  care  and  pre- 
cisian in  all  its  details,  and  no  trouble  cr  available  time  should 
be  grudged,  in  order  to  obtain  clear,  distinct,  and  complete  ideas 
of  the  matter  under  observation. 

The  intellect  next  claims  our  attention.  Among  the  powers 
or  faculties  usually  included  under  thin  name,  are  the  folio  wing: 
Perception,  memory,  abstraction,  generalisation,  conception, 
judgment,  and  reasoning.  Perception  is  so  closely  allied  to 
sensation,  or  rather,  follows  so  immediately  after  in  each  act, 
that  they  are  popularly  looked  upon  as  together  forming  one, 
and  we  have  found  it  hitherto  convenient  so  to  speak  of  them. 
Strictly  speaking,  however,  sensation  is  a  state  of  the  nerves,. 
perception  is  an  act  of  the  mind,  by  which,  in  some  marvellous 
and  inscrutable  manner,  it  seizes  held  of  the  feeling  conveyed 
to  tho  brain  by  the  nerves,  and  transmutes  it  into  an  idea  or 
thought.  For  instance,  a  rose  spreads  its  fragrance  in  the  air; 
Rome  of  the  minute  particles  of  which  this  is  composed  enter  our 
nasal  organs,  and  come  into  contact  with  the  olfactory  filaments 
which  are  spread  out  over  the  nasal  cavities.  These  nervous 
filaments  are  affected  in  a  certain  manner,  and  convey  this 
affection  to  the  olfactory  nerves,  which  again  pass  it  on  to  the 
brain  ;  the  mind  then  lays  hold  of  it,  and  we  aro  said  to  have 
perception  of  smell — we  smell  the  sweet  odour  cf  the  rose. 

The  memory  is  another  most  important  mental  faculty. 
Through  the  powers  of  internal  and  external  perception  we 
acquire  knowledge,  and  by  means  of  memory  we  retain  the 
Irnowledge  thus  acquired,  and  store  it  up  for  future  use. 
Without  this  power,  the  ideas  which  successively  occupy  our 
minds  would  pass  out,  and  vanish  away,  without  leaving  a  trace 
behind ;  while  by  its  aid,  the  information  and  experience  we< 
pain  become,  as  it  were,  a  part  of  ourselves,  and,  by  repeated 
accumulations,  lay  a  stable  foundation  on  which  to  build 
additional  acquirements.  A  good  memory  is  distinguished  by 
three  qualities- — facility  of  acquisition,  tenacity  of  retention, 
and  readiness  of  reproduction.  It  should  easily  grasp,  firmly 
retain,  and  be  ever  ready  with  its  stores  when  occasion  calls 
for  them.  Both  teachers  and  pupils  should  earnestly  and 
carefully  cultivate  this  faculty  or  capacity  of  the  mind,  for  on 
its  healthy  development  and  improvement  depends,  to  a  great 
extent,  the  value  of  their  instruction  and  acquirements.  On  the 
growth  and  improvement  of  the  memory  depend  almost  exclu- 
sively the  two  mental  principles,  attention  and  association. 
We  remember  best  what  we  attend  to  most.  A  fanner,  a, 
botanist,  an  entomologist,  and  an  architect  may  travel  along 
the  same  route,  and  will  probably  all  see,  on  tha  whole,  the 
same  objects  ;  but  the  end  of  their  journey  will  find  them 
differently  situated  as  to  the  knowledge  they  have  gained.  The 
first  will  know  most  about  the  crops,  the  cattle,  and  the  pro- 
ductive capabilities  of  the  land ;  the  botanist  will  be  best 
acquainted  with  the  flowers  they  have  met  with  ;  the  entomo- 
logist about  the  insects ;  and  the  last,  about  the  buildings 
which  have  met  their  view :  and  this  difference  will  arise 
principally  from  the  fact,  that  each  has  fixed  his  attention  on 
the  special  features  which  interested  him  most.  And  so,  if  a. 
teacher  wishes  to  fix  his  lessons  on  the  minds  of  those  who  hear 
him,  he  must  secure  their  attention,  and  to  do  this  it  will  be 
necessary  to  arouse  and  sustain  their  interest  in  his  work ; 
otherwise  he  might  as  well  build  his  house  on  the  sand,  or  set 
up  a  stately  mansion  on  the  unsteady  wave.  The  principal 
laws  of  association  are  the  following  : — 

1 .  Sensations  and  ideas,  when  they  come  together  in  the  mind* 
tend  to  grow  together,  so  that  the  presence  of  one  brings  up 
tbe  other. 

2.  Present  sensations,  thoughts  and  emotions,  tend  to  revivt 
those  that  are  similar  among  past;  impressions. 
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3.  Thoughts  are  able  to  excite  each  other,  if  they  are  con- 
nected together  as  cause  and  effect,  or  as  premises  and  conclu- 
sion.    This  is  termed  philosophical  association,  and  is  the  most 
effective  and  valuable. 

4.  Or  if  they  stand  in  a  relation  of  contrast. 

The  memory  of  words  has  been  too  much  cultivated  in  the 
operations  of  teachers,  but  it  is  not  without  its  value.  Every- 
thing in  the  nature  of  formulao,  definitions,  propositions  of 
Euclid,  hymns,  passages  of  Scripture,  etc.,  should  be  committed 
to  memory  exactly  as  they  stand  ;  but  the  practice  of  making  a 
student  learn  a  book  of  grammar  or  geography  from  beginning 
to  end  by  rote,  as  is  often  done  even  now,  is  most  pernicious, 
and  destructive  to  all  true  mental  development.  Tho  memory 
of  ideas  should  be  sedulously  encouraged,  according  to  the  laws 
just  laid  down. 

Abstraction,  generalisation,  and  conception  are  three  most 
important  faculties  of  the  mind,  but  our  limited  space  will 
permit  us  to  do  little  more  than  define  them.  Abstraction  is 
the  power  which  we  possess  of  fixing  the  attention  on  some 
one  quality  or  part  of  an  object,  and  allowing  the  rest  to 
drop  out  of  notice.  Thus  a  person,  when  a  lion  is  present 
before  his  eyes  or  mind,  might  neglect  to  think  of  any  other 
qualities  in  it  except  the  teeth  and  claws,  he  would  then 
perform  an  act  of  abstraction ;  but  if  he  were  to  observe  the 
same  features  in  several  animals,  abstracting  the  points  of 
agreement,  and  neglecting  the  differences,  he  would  perform  an 
act  of  generalisation.  Were  he  to  consider  all  these  animals  as 
one  group  or  class,  and  give  the  name  "  carnivorous  "  to  them, 
as  subsisting  on  flesh,  he  would  use  a  concept  or  "  general 
term,"  and  the  faculty  of  forming  such  terms  is  called  con- 
ception. All  common  nouns  are  of  this  nature,  and  the  power 
to  form  them  ia  indispensable  to  the  higher  operations  of  the 
mind. 

Judgment  is  the  mental  faculty  which  enables  us  to  compare 
two  ideas  together,  and  to  declare  that  they  agree  or  disagree 
with  each  other.  And  here  we  shall  perceive  the  force  of  what 
has  been  said  before,  on  the  importance  of  observing  well,  so 
as  to  obtain  clear,  distinct,  and  adequate  perceptions.  If  we 
fail  to  use  our  senses  carefully,  and  thus  receive  obscure  and 
insufficient  ideas  of  things,  our  judgments  will  be  erroneous, 
and  the  conduct  based  on  them  inconsistent  with  truth.  Many 
years  since,  a  labourer  and  his  son,  returning  home  after  their 
day'a  labour  was  done,  and  passing  down  the  New  Walk,  in 
Leicester,  picked  up  several  pieces  of  a  white  root,  which  they 
judged  to  bo  celery  ;  they  took  it  home,  made  it  a  part  of  their 
supper,  retired  to  rest,  and  in  a  few  hours  were  dead  :  had  they 
used  their  senses  in  making  a  careful  examination,  they  would 
have  discovered,  before  it  was  too  late,  that  what  they  believed 
to  be  wholesome  food  was  a  poisonous  root.  Inaccurate  and 
negligent  habits  of  observation,  prejudice,  pride,  passion,  and  a 
thousand  other  sinister  influences,  mislead  and  obscure  the 
judgment,  and  lead  men  astray ;  and  it  should  be  the  continual 
care  of  the  watchful  educator  to  guard  his  pupils  against  evils 
such  as  these. 

Reasoning  is  the  mental  faculty  which  has  to  do  with 
arguments ;  the  following  is  an  instance  : — Animals  which 
breathe  by  means  of  lungs,  have  red  blood,  and  suckle  their  young, 
are.  mammals ;  the  whale  possesses  these  characteristics ;  there- 
fore the  whale  is  a  mammal.  Reasoning  is  the  highest  quality 
of  the  mind,  and  to  it  all  other  mental  faculties  are  subsidiary. 

The  emotions  or  feelings  constitute  the  third  great  division 
of  the  mental  powers.  Among  them  are  the  love  of  appro- 
bation, anger,  terror,  imitation,  sympathy,  self-love,  the  aesthetic 
emotions,  the  social  affections,  the  moral  feelings,  and  the 
religious  emotions.  We  have  space  here  for  only  a  few  words 
on  the  moral  and  religious  emotions,  but  we  hope  to  recur  to 
the  whole  subject  of  this  paper  in  those  which  aro  to  follow. 
The  religious  emotions  of  veneration,  hope,  and  wonder  lead 
us  to  love  and  revere  the  Creator  of  heaven  and  earth,  the 
preserver  of  our  being,  the  "  Father  of  lights  and  giver  of  every 
good  and  perfect  gift."  "  Thou  shalt  love  the  Lord  thy  God 
with  all  thy  heart,  and  with  all  thy  soul,  and  with  all  thy 
strength,"  is  an  inspired  utterance  which  appeals  to  these  feel- 
ings implanted  within  us,  and  addressed  to  no  other  being  but 
man,  because  none  but;  he  is  so  fashioned  and  endowed  as  to 
understand  it.  We  hope  for  his  loving  guidance  and  his  help, 
because  He  promised  it  to  those  who  ask  it ;  and  we  wonder 
at  his  infinite  attributes  as  they  are  exhibited  in  the  universe 


which  He  has  created,  and  the  revelation  which  He  has  vouch- 
safed. "  Thou  shalt  love  thy  neighbour  as  thyself,"  and  "  Do 
ye  unto  others  as  ye  would  that  they  should  do  unto  you  ' ' 
appeal  in  like  manner  to  our  moral  feelings  of  conscien- 
tiousness and  benevolence  ;  and  it  is  only  as  wo  live  and  act  in 
accordance  with  the  inspired  direction  that  we  can  hope  that 
our  lives  will  bo  passed  in  usefulness  and  true  happiness. 

The  will  is  the  last  mental  faculty  which  we  have  to  notice. 
It  is  this  which  controls  our  feelings  and  thoughts,  and  dictates 
our  words  and  actions,  when  we  are  free  to  speak  and  act  for 
ourselves.  One  great  object  of  the  teacher's  solicitude  should 
be  to  supply  suitable  and  noble  motives  for  the  guidance  and 
government  of  the  will.  Fear,  selfishness,  and  revenge  furnish 
an  ignoble  motive  power,  leading  only  to  misery  and  ruin  ;  while 
considerations  drawn  from  a  sense  of  duty,  justice,  and  right, 
with  the  blessing  of  God  iipon  them  all,  will  crown  our  life  with 
loving-kindness  and  our  death  with  peace. 


LESSONS  IN    GERMAN.—  LV. 

§  35.—  COMPARISON    OF    ADJECTIVES. 

(1.)  In  German,  as  in  English,  the  degrees  of  comparison  are 
commonly  expressed  by  means  of  the  suffixes  cr  and  efl  ;  thus  — 

Positive.  Comparative.  Superlative. 

SSitb,  wild  ;  tuiltcr,  wilder  ;  tinttcft,  wildest. 

Seft,  firm  ;  fefter,  firmer  ;  feftcft,  firmest. 

§  36—  EUPHONIC    CHANGES. 

(1.)  When  the  positive  does  not  end  in  b,  t,  ft,  8,  $,  fdj),  or  J, 
the  e  of  the  superlative  suffix  (efi)  is  omitted  ;  as  :  — 

tftar,  clear;  f  later,  clearer  ;  Harft,  clearest. 

9Jctn,  pure  ;  rctner,  purer;  retnft,  purest. 

<SctH>n,  fine  ;  fctyoner,  finer  ;  fcfyonfl,  finest. 

(2.)  When  the  positive  ends  in  e,  the  c  of  the  comparative 
and  superlative  suffixes  (er,  eft)  is  dropped  ;  as  :  — 

•SBcife,  wise  ;  tceifer,  wiser  ;  hKtfcft,  wisest. 

2)h~tte,  weary  ;  muter,  more  weary  ;      mittcft,  most  weary. 

(3.)  When  the  positive  ends  in  ct,  en,  or  er,  there  would  bo  two 
c's  close  together  ;  in  the  comparative  the  first  is  omitted  ;  ia 
the  superlative,  the  second  ;  as  :  — 

6tcl,  noble  ;  ekler,  nobler  ;  efcclft,  noblest. 

JTrocf  en,  dry  ;  trccf  ner,  drier  ;  traf  enfl,  driest. 

£arf  cr,  brave  ;  tapfrcr,  braver  ;  tapferfl,  bravest. 

(4.)  When  the  positive  is  a  monosyllable,  the  vowel  (if  it  be 
capable  of  it)  commonly  takes  the  Umlaut  in  the  comparative 
and  superlative  ;  as  :  — 


2llt,  old  ; 
©rot',  coarse  ; 
JZtug,  wise  ; 


fttter,  older  ; 
gvober,  coarser  ; 
fluger,  wiser  ; 


alteft,  older. 
gri'Sft,  coarsest. 
Huo.fl,  wisest. 


(5.)  Exceptions. — From  this  last  rule,  however,  must  be  ex- 
cepted  all  those  adjectives  containing  the  diphthong  au« ;  as  : — 
Saut  (loud),  lauter,  lautefi ;  rauf>  (rough),  raufyer,  raufyefl.  So,  also, 
the  following  : — • 

JtnaV'P,  tight. 
8af)m,  lame. 
Sap,  weary. 
2c>8,  loose. 
2ftatt,  tired, 
iftacft,  naked. 
$latt,  flat. 
5£tum)\  clumsy. 
9tol),  raw. 
JRunt,  round. 
©acfyt,  slow. 
©anft,  gentle. 


©att,  satisfied. 
©djlaff,  loose. 
@d;lanf,  slender. 
@d;toff,  rugged. 
Starr,  stiff. 
@totj,  proud. 
©traff,  stiff,  tight, 
@tumm,  dumb. 
(Stumpf,  blunt. 
Zott,  mad. 
aSofl,  fulL 
3a^m,  tame. 

§  37.  DECLENSION    OP    COMPARATIVES   AND   SUPER- 
LATIVES. 

(1.)  Comparatives  and  superlatives  are  subject  to  the  same 
laws  of  declension  that  regulate  adjectives  in  the  positive.  Thus, 
after  adding  to  fd;ijn,  fair,  the  suffix  (cr),  we  get  the  comparative 
form  fd;6ner,  fairer ;  which  ia  inflected  in  the  three  following 
ways : — 


SSunt,  variegated, 
gate,  flat. 
Safyl,  pale, 
galfc,  fallow. 
g(acf>,  flat. 
5ru1),  glad. 
@crat>e,  straight. 
®latt,  smooth. 
•$ol)f,  hollow, 
•^olfc,  amiable. 
Jtafyt,  bald, 
stingy. 
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BaM 

Nom.  @cf>onerer, 
Gen.    Crt;i>nere«  (en), 
Sd.'i'ncrem, 
icfoi'iiercn, 


•raZ. 

rO»   ALL 

feature,  fairor. 
f^K-ncrer,  of  fairor. 
f^cnertn,  to  fairor. 
e,  fairer. 


EXAMfl. 

(a.) — OLO     fOBJt. 
'ingular. 

rut.          KKUT. 
e,  •(«. 

-er,         -c«  (en), 
-er,         -em. 
-e,  *t. 

(b.) — NEW  rouic. 

MASC.  rxM.        MKUT.  roa  ALL  UKMDEUS. 

Nom.  £>er  f^i-nere,       (it:) -e,     (t,i<)  -e.      tie  f^imertn,  tho  fairer. 
Gen.    3)e<  frfjoiteren,    (ter) -en,  (te3)  -en.    ter  f>tH<neren,  of  tho  fairor. 
Dat.     Tern  fttonercn,  (tcr) -en,  (tent) -en.    ten  fctjoneren,  to  tho  fairor. 
Den  frt;i>nccen,    (tic) -e,     (ca?)  -e.      tie  ftyener en,  tho  fairor. 

(c.) — MIXED    FOBK. 
MASC.    BIMO.        •          FCM.    HlXli.  KEtTT.    BIMO. 

Nom.  Unfer  fdjoncrcr,  (uitfere)   -e,  (unfer)      -e«,  our  fairor. 

llnfcre*  fctyoncren,  (unfcrcr) -en,  (unferei)    -e n,  of  our  fairer. 

Dat.     Unferem  fetyi'iieren,  (unfcrcr) -en,  (unferem) -e n,  to  our  fairor. 

Ace.    llnferen  fd;oneren,  (unfcre)  -e,  (unfer)      -e*,  our  fairer. 

PLURAL   FOIl   ALL  UKNDEBS. 

Nom.  llnfere  fdKMicrcn,  our  fairer. 
Gon.    llnferer  fd;i-ner en,  of  our  fairor. 
Dat.     llnferen  fd^umcrcn,  to  our  fairer. 
Ace.    llnfere  (tyoneren,  our  fairor. 

Sometimes  tho  e  in  tho  endings  of  pronouns  and  compara- 
tives is  omitted,  or  transposed;  thus,  instead  of  unfer  tt  fd;oneren, 
we  may  say  unfer 8  fd;i>ncrn,  or  unfrc*  fdjoncrn. 

(-.)  In  tho  superlative  of  the  old  form,  tho  vocative  case  only 
i ;  a  case  which  has  not  boon  set  down  in  the  paradigms 
or  examples,  because  it  is  always  liko  the  nominative  in  form. 

EXAMPLES. 


MASC. 


(a.)  —  OLD    FORM. 

FEU. 


Voo.  Sicbfter  '-Bater!  O     Ifjcucrflc  Sfyrccfter!  O      @cbunftc«  Stint'.  O 
dearest  father  !         dearest  sister  !  most  beautiful 

child. 
Plural. 

Voc.  Sictfle  SSiicr:  O     Iljeuerflc  ®d)n>cftcrn:  O     @d>Dnfte  Winter!  O 
dearest  fathers!        doaroat  sisters  !  most  beautiful 

children  ! 
(I.)  —  NEW   FORM. 
Singular.  Plural. 

MASC.  FKM.  NECT.  VOS.   ALL    GKNDE3S. 

Nom.  <£cr  fd^nftc,  (tic)  -e,      (t.U)  -e.  tie  ftyonfl  en,  the  fairest. 

Gen.    JDci  fc^nftcn,  (tcr)  -en,  (rc3)  -en  tec  fd;on|t  en,  of  the  fairest. 

Dat.    3)cm  f^onftcn,  (tcr)  -en,  (tcm)-ei:.  ten  fd;imften,tothe  fairest. 

Ace.    Sen  fcblmften,  (tic)  -e,     (ta«)  -e.  tie  fd;onft  en,  tho  fairest. 

(C.)  —  MIXED     FORM. 
MASC.    SINO.  FEM.    SIHO.  NEUT.    SING. 

Nom.  Unfer  fd;cnfter,  (unfcre)  -e,  (unfer)      -e«,  our  fairest. 

Gen.   llnfcrea  fctjonflcn,  (unfcrcr)  -en,  (unfcreft)    -e  n,  of  our  fairest. 

Dat.    Uufcrcm  fc^onftcn  (wifcrer)  -en,  (unferem)  -en,  to  our  fairest. 

Ace.    llnferen  fc^enftcn,  (unfcre)  -e,  (unfer)      -e«,  our  fairest. 

PLURAL   FOB   ALL   GENDERS. 

Nom.  Unfcre  fctyonften,  our  fairest. 

Gen.  llnferer  ftyonften,  of  our  fairest. 

Dat.  llnferen  fii;onfien,  to  our  fairest. 

Ace.  llnfere  fd)imft  e  n,  our  fairest. 

§  38.—  OBSERVATIONS. 

(1.)  In  place  of  tho  regular  form  of  the  superlative,  preceded 
by  tho  article  and  agreeing  with  tho  noun  in  gender,  number, 
and  case,  wo  often  find  a  cir^amlocution  employed  ;  which  con- 
:  i  tho  dative  case  singular  of  the  new  form  preceded  by 
the  particle  am:  thus,  tie  Sage  ftnfc  tm  2Dintcr  am  furjeflen,  the 
days  are  shortest  in  tho  winter.  Tho  explanation  is  easy  :  am, 
compounded  of  an  (at)  and  tern,  tho  dative  of  tcr  (the),  signifies 
at  the.  Translated  literally,  therefore,  tho  sentence  above  will 
be  :  The  days  in  winter  are  at  tiie  shortest  ;  that  is,  at  the 
shortest  (limit)  :  where,  in  the  German,  fitrjeften  agrees  with 
some  noun  in  tho  dativo  understood,  which  is  governed  by  an. 
But  the  phraso  is  used  and  treated  just  as  any  regular  superla- 
tive form  would  bo  under  tho  same  circumstances.  In  liko 
manner,  auf  (upon)  and  ju  (to)  combined  respectively  with  the 


article  (auf  ftal  Mid  }u  kern),  and  producing  th«  form*  art  and 
jum,  we  employed  with  adjective*  ia  the  •operlatire  :  thtu,  awl 
ftonfte  ein3en^«t,  arranged  upon  the  finert  (plan)  ;  pirn  f^tr.fien, 
to,  or  according  to  the  flnont  (manner).  Those  latter  forma, 
however,  are  ohioflr  employed  to  denote  eminence,  rather  than 
to  exprau  companum.  Vnelj  rendered,  therefore,  auf*  ftytafe 
and  )um  f^imftcn  will  bo:  very  finely,  moit  beautifully,  or  the  like. 
<-.)  Sometimes  oiler  (of  all)  in  found  prefixed  to  •uperlatire« 
to  give  intensity  of  meaning  ;  aa  : — Dcr  allcrbefie,  the  bert  of  rJI, 
i.e.,  tho  very  best ;  tie  allerf^cnfie,  tho  handsomect  of  all,  < 

!••  i-;l  h:i:;.l-    :.•:.-!. 

(3.)  When  more  eminence,  and  not  comparison,  in  to  bo  ex- 
pressed, tho  words  auptrft  (extremely)  and  tyo$fi  (highett)  are  em- 
ployed ;  aa : — £icl  ift  cine  aujerfl  f<^pnt  iBlume,  LhU  U  a  very 
beautiful  flower.  

KEY    TO   EXERCISES    IN    LESSONS    IN    GERMAN. 

EXEECISE  150  (Vol.  III.,  page  138). 

1.  My  little  brother  bus  a  cold ;  he  caught  a  violent  cold  on  the 
ico.  :.'.  Ho  who  is  overheated  aud  cool*  bimcelf  too  quickly  may  toon 
catch  cold.  3.  We  ought  not  to  trouble  ourselves  about  things  which 
do  uot  concern  us.  4.  As  far  as  this  affair  concerns  me,  I  have  tuket 
the  necessary  steps.  5.  This  does  not  concern  you.  6.  At  thisl 
intelligence  he  stood  as  if  struck  with  the  palsy.  7.  The  palsy  has 
struck  the  old  man.  8.  The  man  has  been  struck  with  the  palsy. 
9.  She  sank  down  as  if  struck  with  tho  palsy.  10.  These  goods  sell 
well  11.  When  does  tho  next  steamer  leave  ?  12.  I  do  not  see  that 
this  mau  stiiits  himself  in  anything.  13.  Has  the  session  passed  off 
quietly  ?  14.  No,  it  has  not  passed  off  quietly  ;  the  debate  was  very 
stormy.  15.  This  book  had  a  great  sale.  1C.  The  young  merchant 
told  me  that  the  sale  had  considerably  increased.  17.  Just  as  the 
fancy  takes  me,  I  shall  start  from  here.  18.  According  as  he  is  dis- 
posed, he  can  be  the  most  pleasant,  but  also  tho  most  quarrelsome 
man.  19.  According  as  he  manages,  will  be  his  success.  20.  As  fair 
as  I  can  be  useful  to  you,  I  will  do  it  with  all  my  heart.  21.  He  will 
assist  me  with  his  advice,  as  far  as  it  is  possible  to  him.  I 
father  promised  me  to  advance  the  matter,  as  far  as  it  lay  in  his 
power.  23.  Such  a  thing  never  occurred  to  my  mind.  24.  Tht 
concert  commences  at  half-past  six  o'clock.  25.  My  friend  had 
a  bright  idea.  26.  With  the  merry  German,  one  idea  is  more 
humorous  than  the  other.  27.  To  the  question  what  an  idea  was, 
some  one  answered,  "  When  a  house  falls  in." 

EXERCISE  151  (Vol.  III.,  page  138). 

1.  iWeinf  @d;n)efter  fyat  ten  <3c$nupfcn ;  fte  $at  ftc^  an  einem  raffen 
Slbente  crfAltet.  2.  3ene  Sac^e  getyt  tn«$  nifyt  an,  unt  tep^alb  nxrte 
ic$  micty  nicfyt  fcarum  fcefftrnmern.  3.  3ft  ter  jua.  fd)cn  ahjegangen  "*  4. 
Stein,  et  ift  n«$  nid;t  abje^an^cn.  5.  3ft  tcr  3ug  nad;  Crferfc  abgegjn. 
gen  '*  6.  Qt  finb  fdjon  jiwi  3uge  nacfj  Orfurt  tiefen  QHcrcjen  abgegangen. 
7.  3ft  tie  3>e6atte  rufytg  a&gegangen  "*.  8.  Stein,  e«  mar  einc  fcb,r  fturnutye. 
9.  (Jnglifc^c  2Baare  gefyt  in  ietcm  Sante  gut  ab  10.  Diefe  ®rammarif 
geb,t  gut  ab.  11.  Sftac^  euren  Acnntnijfcn  tuertet  ifyr  belcbnt  Jrerten.  12. 
©cittern  er  torn  "Scbjage  geruljrt  toorten  ift,  ift  er  nicht  int  ©tante  geroeftn 
fein  ©efdjaft  }u  »et|e^en.  13.  Qfr  tvurte  wm  Silage  geru^rt  u.'ib.rent 
unfcre«  Sefuc^e*  in  3^rcm  £aufe.  14.  3n  fo  fcni  e«  mid;  ange^t,  rcerte 

jcte  ^orrtd;t  gebraud;en.  15.  Sroj  ityrer  5lrmutb  laffen  ftd;  ticfe  fieute 
nicijti  abge^en.  16.  !Dcn  QHenfctyen  ift  nict>t«  bcffcr,  al«  eine  gute  (Stjicbung. 
17  3d;  wcip  nic^t,  cb  er  meine  ;8itte  gcma^rcn  »irt. 


GEO^IETRICAL  PERSPECTIVE.— XX. 

SHADOWS    OF    CURVILINEAR    OBJECTS. 

PROBLEM  LVI.  (Fig.  94). — A  glolia  casts  its  shadow  upon  the 
ground ;  the  sun's  rays  parallel  with  the  ficture  at  an  angle  oj 
45°  with  the  horizon. 

This  problem  may  be  done  upon  the  principle  of  drawing 
a  circle  in  perspective ;  thus  tho  shadow  produced  would 
bo  of  an  elliptical  form.  From  c,  with  c  a  as  a  radius, 
draw  the  semicircle  a  d  b ;  the  chord  a  6  to  be  equal  to 
the  diameter  of  the  globe.  From  PS  arrange  the  distance 
points  DE1  and  DE».  Refer  to  Problem  XII.,  Fig.  31,  Vo).  IIL, 
page  9,  for  the  method  of  drawing  the  remaining  lines,  pre- 
paratory to  drawing  a  circle  in  perspective.  For  the  inclination 
of  tho  sun's  rays,  draw  A  B  according  to  the  given  angle  anywhere, 
either  on  tho  HL  or  tho  base  of  tho  picture.  The  perpen- 
dicularly projected  plan  of  the  globe  would  bo  a  circle,  and  aa 
the  lino  t  k  is  the  perspective  diameter  of  the  circle,  and  h  tho 
centre,  make  h  o  equal  to  h  i ;  and  from  o,  the  centre  of  the  globe, 
with  the  radius  o  h,  draw  the  circle  s  h  n.  Tangential  to  the 
circle  a  hn  at  s  and  n,  aud  parallel  to  A  B,  draw  the  rays  r,r,  also 
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the  line  r  o  through  o  to  fc.  Produce  i  fc  and  its  parallels  from 
s,  z,  x  indefinitely;  through  the  point  m,  where  i  k  produced  inter- 
sects the  ray  r  n,  draw  u  v  in  the  direction  of  PS,  also  through  p 
draw  the  line  t  iv  to  PS.  Draw  the  diagonals  u  w  and  t  v,  through 
their  intersection  fc  draw  the  line  e  f  towards  PS ;  we  shall  then 
have  the  rectangle  in  perspective,  within  which  is  to  be  drawn 
by  hand  the  elliptical  form  of  the  shadow  as  in  Fig.  31.  For  ob- 
serve, in  proportion  as  the  sun's  rays  are  inclined  to  the  plane  on 
which  the  shadow  falls,  so  will  the  diameter  h  m  become  longer 
than  the  diameter  of  the  circle. 

PROBLEM  LVII.  (Fig.  95). 
— An  archway  parallel  to  the 
picture.  The  sun's  inclination 
40°  and  elevation  30°. 

Because  the  arch  is  parallel 
to  the  picture,  draw  a  line  A 
if  rom  VPSE  to  PS ;  this  repre- 
sents a  plane  perpendicular 
to  the  picture  and  passing 
through  the  sun.  Draw  the 
line  a  b  tangential  to  the  arch 
and  parallel  to  the  line  A, 
also  any  number  of  normals 
anywhere  at  pleasure,  c  c,  d  d, 
e  e,  etc.  Commencing  at  the 
tangent,  the  point  where  the 
shadow  begins,  draw  lines  from 
it  and  c,  d,  e,  f,  etc.,  to  PS,  and 
from  the  opposite  correspond- 
ing points  in  the  arch  draw 
lines  to  VPSE  ;  the  intersec- 
tions of  these  last  with  the 
former  will  give  the  points 
through  which  to  draw  the 
form  of  the  shadow.  The  sha- 
dow appears  to  be  convex,  it 
really  is  not  so ;  it  is  only  the 
effect  produced  from  having  a 
front  view  of  it  as  it  lies  upon 
the  interior  of  the  arch.  If 
we  had  a  side  view  of  this 
shadow,  we  should  then  sea  it 
was  concave. 

PROBLEM  LVIII.  (Fig.  9G). 
— Two  cylin- 
ders, one  ho- 
rizontal, the 
other  perpen- 
dicular. The 
base    of  the 
horizontal 
cylinder     is 
at  an  angle 

Of  40°  with  Fig.  94. 

•the  PP.    The 
sun's    incli- 
nation   50°, 
elevation     —————— ^^— 

28°.      The 

•proportions,  angles  of  sight,  etc.,  at  pleasure. 

It  will  be  noticed  that  we  have  drawn  the 
semicircle  of  distance  from  the  PS  through  E 
(the  position  of  the  eye)  below  the  HL  ; 
hitherto  we  have  drawn  it  above.  It  is  of 
no  importance  on  which  side  of  the  HL  it 
may  be  drawn ;  the  process  of  working  is  the  same  in  both 
oases.  Our  present  reason  for  placing  it  where  we  have  is 
f  Dr  the  sake  of  economising  space,  and  it  gives  us  the  oppor- 
tunity of  introducing  this  convenient  arrangement  to  our 
pupils.  As  the  bases  of  both  cylinders  retire,  it  will  be 
necessary  to  construct  them  according  to  the  rule  given  in 
Lesson  V.,  Vol.  III.,  page  9,  already  referred  to  in  Problem 
LVI.  The  principle  upon  which  the  shadow  of  the  upright 
cylinder  crosses  the  horizontal  one  is,  that  in  perspective  pro- 
jection its  form  takes  that  of  the  object  receiving  it,  and  is  in 
this  case  almost  the  repetition  of  a  section  of  the  cylinder 
parallel  to  the  base.  We  say  almost,  because  the  rays  of  the 
sun's  inclination  are  not  quite  parallel  with  the  base  of  the 


I  cylinder.  If  the  rays  and  the  base  of  the  horizontal  cylinder 
i  had  been  parallel,  then  both  would  have  retired  to  the  same 
i  vanishing  point,  and  then  the  shadow  of  the  base  would  have 
:  been  a  straight  line,  but  their  not  being  parallel  causes  the 
'  shadow  of  the  base  on  the  ground  to  be  slightly  curved.  To 
I  draw  this  curve,  the  shadow  of  the  base  a  b  c  d  e,  lines  must  be 
i  ruled  from  a,  the  part  of  the  cylinder  that  is  upon  the  ground, 
!  from  b,  the  projection  of  the  point/,  and  c,  the  projection  of  the 
j  point  g,  each  to  VPSI.  Bays  drawn  from  /  and  g  towards  VPSE 

to  intersect  those  lines  respec- 
tively in  d  and  e  will  determine 
the  points  through  which  the 
curve  is  to  be  drawn  by  hand  ; 
the  remaining  portion  of  the 
edge  of  the  shadow  from  e  is 
straight  and  directed  towards 
the  vanishing  point  of  the  cy- 
linder vp2.  In  the  same  way 
the  curve  of  the  shadow  across 
cylinder  B  is  not  parallel  to 
the  curve  of  the  base  :  there- 
fore, to  obtain  it,  produce  the 
tangent  in  h  at  the  base  of 
cylinder  A  to  the  base  of  the 
picture  in  o,  draw  the  per- 
pendicular, and  make  the  dis- 
tances oo1,  oo2,  etc., equal  vvl, 
v  v2,  etc. ;  rule  from  each  point 
o1,  0£  to  VPSI,  to  intersect  lines 
drawn  from  i,  Ic,  m,  n  towards 
the  VP2 ;  through  the  intersec- 
tionsat  xxl,  etc.,  drawthecurve 
of  the  shadow  by  hand.  The  sha- 
dow which  falls  on  the  ground 
beyond  the  cylinder  B  will  not 
need  an  explanation.  The  mode 
of  construction  has  been  al- 
ready given  in  Lesson  XVII. 

PROBLEM  LIX.  (Fig.  97).— A 
column  supporting  a  horizon- 
tal square  slab  at  right  angles. 
with  the   picture   plane,      A 
pole  leans  against  the  wall  be- 
hind,  and   casts   its  shadow 
on   the   co- 
lumn. Sun's 
inclination. 
40°,    eleva- 
tion 35°. 

Shadows 
on  curved 
surfaces  are 
for  the  most 
part  pro- 
duced by  pro- 
jecting lines. 
Let  A  be  the 
pole ;  mark 
any  number 

of  points  in  the  pole,  at  any  distance  apart, 
and  dra.w  perpendicular  lines  from  these 
points  to  intersect  the  horizontal  projection 
of  the  pole,  a  VPI.  From  the  points  of  in- 
tersection draw  lines  towards  VPSI  as  far  aa 
the  base  of  the  column ;  afterwards  they 
must  be  taken  perpendicularly  to  meet  the  rays  drawn  from 
the  points  in  the  pole  to  VPSE.  Where  these  rays  intersect  the 
perpendiculars  will  be  found  the  points  of  the  shadow  of  the 
pole  projected  on  the  column,  and  through  which  the  curve  of 
the  shadow  must  be  drawn  by  hand.  The  same  principle  obtains 
with  regard  to  the  shadow  of  the  slab  on  the  column  of  which 
b  is  the  shadow  of  the  corner  c.  Draw  a  line  from  c  to  VPSI  to 
the  edge  of  the  column  beneath  the  slab,  from  which  draw  a 
perpendicular  line  to  cut  the  sun's  rays  from  c  to  VPSE.  The 
intersection  of  these  two  lines  will  give  the  shadow  of  c  at  b. 
The  same  process  from  d  will  give  the  shadow  of  d  at  c ;  any- 
other  point  in  the  course  of  the  shadow  may  be  thus  projected; 
through  these  projected  points  draw  by  hand  the  curve  of  the 


METRICAL  PEBSPECTIVE. 


shadow.  For  the  shadow  of  the  column  and  the  slab  on  the 
ground,  draw  a  line  from  DE1  through  the  centre  of  the  base  of 
the  column  to  h;  draw  the  perpendicular  line/  h,  h  will  be  the 
horizontal  projection  of  the  point  /;  draw  a  line  from  h  to  VPSI, 
then  rays  drawn  from /to  VPSE  intersecting  h  VPSI  will  give 
the  shadow  of  /  at  m ;  draw  a  line  m  r  parallel  to  the  base  of 
the  picture  to  intersect  a  lino  drawn  from  the  front  edge  of  the 


base  of  the  column  to  VPSI  ;  draw  the  ray  u  n  towards  VPSE  to 
intersect  a  line  drawn  from  m  to  PS,  n  will  be  the  shadow  of  u; 
draw  the  ray  p  o  towards  VPSE  to  intersect  a  line  drawn  from 
n  parallel  to  the  picture  or  to  HL,  o  will  be  the  shadow  of  p; 
draw  a  line  tangential  to  the  opposite  edge  of  the  base  of  the 
column  to  intersect  o  s,  drawn  from  PS  ;  this  will  complete  the 
outline  of  the  shadow  of  the  column  and  slab. 
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LESSONS     IIST     FRENCH.— LX  VI  I. 

§  64.— ALPHABETICAL    TABLE 

OF    THE    IRREGULAR,    DEFECTIVE,    PECULIAR,    AND    IMPERSONAL    VERBS    (continued). 
SEE    §  45,    RULE  (3.)     §  44,    BULK    (7.)  and   §    50. 

The  figures  placed  after  the  infinitive  of  the  verbs  indicate  the  conjugations  to  which  they  belong. — The  tenses  not  given  in 

this  Table  are  not  used. 


Infinitive. 

Participles. 

Indicative. 

Imperfect. 

Past  Definite. 

Future. 

Conditional. 

Imperative. 

Subjunctive. 

Imperfect. 

CBOITEE,  4.  to 

croissant 

je  crois 

je  croissais 

je  crus 

je  croitrai 

je  croitrais 

je  croisse 

je  crusse 

grow 

cru,  /  e. 

tu  crois 

tu  croissais 

tu  crtis 

tu  croitras 

tu  croitrais 

crois 

tu  croisses 

tu  crusses 

aux.  avoir 

il  croit 

il  croissait 

ilcrut 

il  croitra 

il  croitrait 

qu'il  croisse 

il  croisse 

il  crut 

and  etre 

n.  croissons 

n.  croissions 

n.  crumes 

n.  croitrons 

n.  croitrions 

croissons 

n.  croissions 

u.  crussions 

irregular. 

v.  croissez 

v.  croissiez 

v.  crutes 

v.  croitrez 

v.  croitriez 

croissez 

v.  croissiez 

v.  crussiez 

ils  croisseut 

ils  croissaient 

ils  crurent 

ils  croitront 

ils  croitraient 

q.i.  croissent 

ils  croissent 

ils  crussent 

CUEILLIE,    2. 

cueillant 

je  cueille 

je  cueillais 

je  cueillis 

je  cueillerai 

je  cueillerais 

ie  cueille 

je  cueillisse 

to  gather 

eueilli,  /.  e. 

tu  cueilles 

tu  cueillais 

tu  cueillis 

tu  cueilleras 

tu  cueillerais 

cueille 

tu  cueilles 

tu  cueillisaes 

il  cueille 

il  cueillait 

il  cueillit 

il  cueillera 

il  cueillerait 

qu'il  cueille 

il  cueille 

il  cueillit 

n.  cueillons 

n.  cueillions 

n.  cueillirnes 

n.  cueillerons 

u.  cueillerions 

cueillons 

n.  cueillions 

D.  cueillissions 

v.  cueillez 

v.  cueilliez 

v.  cueillites 

v.  cueillerez 

r.  cueilleriez 

oueillez 

v.  oueilliez 

v.  cueillissiez 

ils  cueilleut 

ils  cueillaient 

ils  cueillirent 

ils  cueilleri'nt 

i.  cueilleraient 

q.i.  cueillent 

ils  cueilleut 

ils  cuoillisseut 

CUIRE,   4.    to 

cuisant 

je  cuis 

je  cuisais 

je  cuisis 

je  cuirai 

je  cuirais 

ie  cuiso 

je  caisisse 

bake,  coolc,etc. 

cuit,  /.  e. 

see  coNDtriBE 

cuis 

DEBATTBE,  4. 

debattant 

je  debats 

je  dobattais 

je  d^battis 

je  ddbattrai 

je  del>attrais 

je  ddbatte 

je  debattisse 

to  debate 

debattu,  /.  e. 

see  BATTBE 

de'bats 

DECACHETEB, 

ddcachetaut 

je  decachette 

je  decachetais 

je  decachetai 

je  ddcachet- 

je  decacliet- 

je  de'cacliette 

je  ddcacbe- 

1.  to  unseal 

decachete,/.e. 

.§50,  (4.) 

[terai 

[terais 

decachette 

[tasse 

DliCHOIB,  3.  to 

je  de'chois 

je  dechus 

je  decherrai 

je  d(?cherrais 

je  ddchoie 

je  dechusse 

decay 

ddchu,  /.  e. 

tu  dochois 

tu  d^clius 

tu  d^cherras 

tu  d(5cb.errais 

dochois 

tu  d^clioies 

tu  d^chusses 

aux.  avoir 

il  ddchoit 

il  ddchut 

il  ddcherra 

il  de'clierrait 

qu'il  d^choie 

il  dechoie 

il  ddchut 

aud  etre 

u.  de'choyons 

u.  docbumes 

n.  decherrons 

n.   dccherrious 

ddchoyons 

n.  d^choyions 

n.  ddchussiona 

defective. 

v.  de'choyez 

v.  di'-cliutes 

v.  decherrez 

T.  d^cherriez 

ddchoyez 

v.  de'ckoyiez 

v.  de'ehussiez 

ils  decboieut 

ils  ddchurent 

ils  ddcherront 

ils  d^cher- 

q.i.d<5choient 

ils  d^choient 

ils  dechussenfc 

[raierit 

BKCOUDEE,  4. 

decousant 

|e  decouds 

je  docousais 

je  d(?cousis 

je  d^coudrai 

je  d<?coudrais 

je  d^couse 

je  decousisse 

to  unstitc/i 

decousu,  /.  e. 

see  COUDRE 

d^couds 

DKCOUVRIU,  2. 

decouvrant 

je  decouvre 

je  d^couvi-ais 

je  decouvris 

je  decouvrirai 

je  dtScouvriraig 

je  decouvre 

je  decouvrisse 

to  discover 

d(5couvert,/.e. 

see  OUVEIE 

decouvre 

DKORIRE,      i. 

ddcrivant 

je  decris 

je  dccrivais 

je  d^crivis 

je  decrirai 

ie  decrirais 

je  de'crive 

jo  dc!crivisse 

to  describe      :decrit,/.  e. 

see  tCEiUE 

decris 

DKDIRE,  4.  to  dedisaut 

je  dddis 

je  dedisais 

jo  dedis 

je  dedirai 

je  dedirais 

je  dddise 

je  dedisse 

unsay              d<5dit,  /.  e. 

see     CONTBE 

see  DIRE  . 

see  DIEE 

[DIEE 

dedisez 

Di';'DUlEE,     4.  deduisant 

je  il.'dui.s 

je  de'duisais 

je  deduisis 

je  deduirni 

je  deduirais 

je  deduise 

je  deduisisse 

to  deduct         deduit,  /.  e. 

see  CONDOIEE 

d^duis 

DKFAILLIR,  2.  deiaillaut 

(*) 

je  di?faillais 

je  d(5faillis 

je  defaudrai 

je  defaudrais 

je  defaille 

je  defailliase 

to  jail,  faint 

de-faill! 

n.  d«5faillons 

etc. 

etc. 

etc. 

etc. 

etc. 

etc. 

defective. 

v.  ddfaillez 

(Acad.) 

(Acad.) 

Ucad.) 

(Aca'l.) 

ils  ddfailleut 

DiiFAiRE,      4.  'dt-faisant 

•i!  dcfais 

je  defaisais 

je  d^fis 

je  d^ferai 

je  dcfcrais 

je  defasse 

jo  defisse 

to  undo           d^fait,  /.  e. 

see  FAIEE 

di'fais 

DKOKLEU,     1.  degelaut 

il  d^gcle 

il  degelait 

il  ddgela 

il  degelera 

il  degelerait 

il  degc-le 

il  degelat 

to  thaw           di'sete,  /.  e. 

I>lijoiNDBE,4.  dejoignaut 

e  de  joins 

e  dejoignais 

je  dt^joignis 

je  dejoindrai 

je  dt^joindrais 

je  dejoigne 

je  dejoiguisse 

':o  disjoin        ;dejoint,  /.  e. 

;ee  CEINDEE 

dejoins 

DEMENTIR,  2. 

dumentant 

e  de'inens 

je  d^mentais 

je  dementis 

je  ddmentirai 

je  dt;nii'utirais 

je  d^mente 

je  diSmentisse 

to  -belie 

dementi,  /.  e. 

see  SENTIE 

demeus 

DKMETTRE,  4. 

demettant 

e  d^mets 

jo  ddmettais 

je  ddmis 

je  ddmettrai 

je  ddmettrais 

je  d^mette 

je  ddmisse 

to  disjoint 

detnis,  /.  e. 

see  METTBE 

domets 

I)EPEINDRE,4. 

depeignaut 

e  dt^peins 

je  depeiguais 

je  depeignis 

je  d^peindrai 

je  d^peindrais 

je  d^peigne 

je  depeignisse 

to  depict 

depeint,  /.  e. 

see  CEINDEE 

depeins 

DEPLAIRE,   4. 

d^plaisant 

je  dt!plais 

je  dcplaisais 

je  d<5plus 

je  d^plairai 

je  deplairais 

je  deplaise 

je  d^plusse 

to  displease 

de'plu 

see  PLAIRE 

dt'pliiis 

DESAPPREN- 

desapprenant 

jo  ddsap-        je  deeappre- 

je  desappris 

je  d^sappren- 

je     d^sappren- 

je  d^sappren- 

je  ddsapprisse 

DRE,     4.     to 

d»$sappris,/.e. 

[prends 

[nais 

[drai 

[drais 

dt'-sapprends 

[ne 

unlearn 

see  PEENDEE 

DESSERVIR,  2, 

desservant 

je  dessers 

je  desservais 

je  desservi  s 

je  desservirai 

je  desservirais 

je  desserve 

je  desservisse 

to    clear    the 

desservi,  /.  e. 

see  SKRVIB 

dessers 

table 

DliTEINDBE,4. 

de'teignant 

je  d^teins 

je  deteignais 

je  de'teignis 

je  ddteindrai 

je  deteindrais 

je  deteigne 

je  de'teignisse 

to  discolour 

ddteint,  /.  e. 

see  CEINDRE 

deteins 

DKTENIB,      2. 

d<5tenant 

je  ddtiens 

je  ddtenais 

je  d^tins 

je  d(5tiendrai 

je  detiendrais 

je  detienno 

jo  detinsse 

to  detain 

dfSteuu,  /.  e. 

see  TENIB 

detiens 

DKTBUIBE,   4. 

"K:f  ruisant 

je  de'truis 

je  detruisais 

je  de'truiais 

je  d^truirai 

je  detruirais 

je  ddtruise 

je  d^truisisse 

to  destroy 

d<5truit,  /.  e. 

see  CONDUIEE 

ddtruis 

DEVENIR,     2. 

devenant 

je  deviens      je  devenais 

je  devins 

je  deviendrai 

je  deviendrais 

je  devienne 

je  deviusso 

to  become 

devenu,  /.  e. 

SCe  TENIB 

deviens 

*•  Je  defaus,  tu  defaus,  il  d^faut,  are  sometimes,  but  rarely,  met  with. — (Acad.) 
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Infinitive. 

!   fOOt. 

are. 

•loutL 

Impenuive. 

huhjui^n-., 

laiperfoct. 

. 

je  dtfveu 

j,-  MfMdl 

je  drfveti* 

J         ..'.:.. 

. 

|l  •;.  V.I.: 

j«d«>*tu».; 

.  /.  0. 

•  •••  xi  UK 

1     |  ,  L, 

<   to  MJ/ 

dlKlUt 

j-  ,1,, 

JO  diMtill 

jo  die 

jedirai 

ledirais 

j«dUe 

jediwe 

>..ir 

. 

tu  iliii 

tU  dinUtK 

tu  din 

tu  diru 

tu  dintU 

dl* 

t.  MM 

•  ,  «M| 

iliir. 

ildit 

ilUlwit 

Udin 

il  dimit 

1UM 

UdiM 

il  .lit 

n.    .Ii*..i:» 

lOH* 

n.  .lini.-i 

u.  ilirou* 

n.  diriona 

diconi 

n.  diiioui 

u.  diwioM 

V.  dit«* 

r.  dilioc 

V.     llitcH 

v.  dlruz 

v.  ilinei 

dite* 

v.  tUk  i 

.    tfHlH 

il«  diient 

,i,  dtatari 

111  dirout 

tin  .liront 

il«  diraient 

Hii'iU  disent 

IbdiMnt 

ilidiMettt 

I  M  :i'..l  ull:,    _'. 

ilmcouruut 

je  dUoouri 

J.'    .If''"!!!    IM 

je  discount* 

jo  divcourrai 

jo  disoourruU 

je  dUeoure 

jodi*eounuM 

to  JUCOWM 

dUoouru 

tee  COUKIII 

•line  .urn 

DlSfjUUiTHK, 

diipuraiiiant 

ja  diiparaii 

j.-.ii  .p.u.u  Hh 

jo  diipartu 

jo  di«|>araltrui 

je  dUparnl- 

!•  MpfMakM 

je  disparuiM 

l.tuiiioiin'"" 

ilinpiira,  /.  e. 

•MCOMXAtTBl 

[traf* 

I.   ;i  .r.,!.'* 

diiaolvant 

je  diiiouu 

jo  diiMolvaia 

je  diMoudrai 

je  diMoudrai* 

lediMolve 

In  iliMota) 

diaioui,  /.  te. 

ttt  A.B8OVDKK 

diwtoui 

diitrayant 

j-  •listru.-, 

jo  di«truyuiM 

jo  diatrairai 

je  JiBtruir.uH 

jodintraie 

distruit,  /.  e. 

MC  TRiIRK 

diitraia 

•:,  2.   to 

dormant 

jo  don 

je  dorniuia 

jo  (loruiis 

je  dormirai 

je  dormirain 

j.-  d'.riin' 

je  dormiMe 

.si,,'/. 

dormi 

tu  dora 

!  ii  diirmui* 

tu  dortni> 

bu  dormira* 

tu  dormiruia 

don 

bu  dormes 

tu  donniMM 

mix.  avoir 

il  dort 

il  dormait 

il  dorinit 

il  dormira 

11  dormirai  t 

qu'il  dorme 

il  dorme 

u  donrti 

irregular. 

n.  dormoiis 

n.  dormiona 

u.  doriuimes 

u.  dormirous 

n.  dormirioni 

dormoui 

n.  dormioui 

n.  dormiuioni 

v.  doruiez 

v.  dormiez 

v.  dortnites 

v.  dormirez 

v.  doriniriez 

|..rin«  •/. 

v.  dormiez 

v.  dormiiciez 

ill  dormeiit 

ils  dormaieut 

ila  dormireut 

iln  dormiront 

ill  dormiraieat 

q.i.  dorment 

il*  dorment 

iU  dormiuent 

i:,  3.   to 

dehdant 

il  <<choit 

il  v'-'-li  Ml. 

il  dchorra 

il  dcberrait 

qu'il  dcliut 

/all  dm- 

t'chu,  /.  e. 

or  il  .Vli.'t. 

il*  dcboient 

ils  ocliurent 

ils  dcherront 

ill  dcbermient 

qu'il*  echu*- 

Rat-ORE,   4.    to 

il  dclot 

il  ^clora 

il  ecloruit 

il  ecloM 

[•ent 

ecloB,  /.  e. 

ils  t'closent 

ils  doloront 

ill  dcloruieiit 

ill  dcloeent 

mi*.  Atra 

fVoNMTIRB,  4. 

i;coinluisant 

j'dconduis 

jVcouduisais 

j'dconduisis 

j'dconduirai 

j'econduirais 

j'econdnioe 

j'ccondui*i*ne 

(o  refute 

dcouduit,  /.  e. 

xet  CONDUIRE 

<<conduii 

EcKIRE,    4.    tO 

('•crivuut 

j'dcris 

j  'dcrivais 

jVcrivis 

j'dcrirai 

j'dcriroii 

j'ecrire 

j'dcrivisse 

write 

dcrit,  /.  e. 

tu  ecris 

tu  dcrivais 

tu  dcrivis 

tu  c-criras 

tu  ^criraia 

dcris 

tu  derives 

tu  dcrivisie* 

aux.  avoir 

il  o-rit 

il  I'-rriv-iit 

il  t'-i-rivit 

il  iVrir.i 

il  dcrirait 

qu'il  ecrive 

il  derive 

il  dcrivit 

irregular. 

n.  dcrivons 

u.  dcrivions 

u.   <5crivini08 

u.  dcrirona 

n.  ocririons 

dcrivons 

a.  dcrivions 

n.  dcriviaiiou* 

v.  dcrivez 

v.  dcriviez 

v.  <?crivitea 

v.  ecrirez 

v.  dcririez 

dcrivoz 

v.  dcriviez 

v.  dcrirwdez 

ils  I'criveut 

vaient 

ils  dcrivireut 

ils  dcriront 

ils  dcriroient 

q.i.  dcrivcnt 

ill  dorivent 

iUecrivwwmt 

£I.IKE,    4.    to 

Anal 

j'dliB 

j'dlisois 

j'elus 

j'dlirai 

j'dlirais 

j'dliae 

j'dltUM 

elect 

dlu,  f.  e. 

nee  LIRK 

(.Mia 

EXETTR*,     4. 

dmettant 

jVllll.'ts 

j'dmettaia 

jVinis 

jVmettrai 

j'diuettrais 

j'dmette 

j'dmine 

to  emit 

diuis,  /.  e. 

tee  MKTTRE 

dmets 

F.MMKNKH,  1. 

emineuaut 

j'emmene 

j'etnrnenais 

j'enanienai 

j'eintu^nerai 

j'emminerois 

j'emmune 

j'emmenMM 

(o  lake  airay 

eunncne,  /.  e.i  §  50,  (6.)     i^tc  KHMER 

emmeue  • 

LESSONS   IN  LATIN.— XLVI. 

IMPERSONAL  VEEBS. 

THOSE  verbs  are  called  impersonal,  that  is,  without  persons, 
which  have  not  the  ordinary  persons.  When  I  say,  pater  amat, 
father  loves,  I  use  a  personal  verb,  of  which  pater,  in  the  third 
person  singular,  is  the  subject.  When  I  say,  ego  rideo,  sed 
tn  flea,  I  laugh,  but  thou  weepest,  I  use  personal  verbs,  having 
respectively  the  persons  ego  and  tu,  I  and  thou,  for  their  sub- 
jects. If,  however,  I  say,  gelat,  it  freezes,  I  employ  a  verb 
which  has  none  of  the  ordinary  persons  for  its  subject.  Yet  is 
the  form  of  the  verb  gelat  that  of  the  third  person  singular. 
Hence  it  appears  that  impersonal  verbs  are  found  in  the  third 
person  singular.  In  some  sense,  then,  they  have  one  person, 
namely,  the  third.  They  may  therefore  be  called  uni-personal 
verbs.  Uni-personal  is  a  less  inaccurate  designation  for  these 
verbs  than  impersonal. 

From  these  remarks  we  may  define  impersonal  verbs  as  those 
which  express  an  action  without  reference  to  any  defined  sub- 
ject. Sach  are 

IMPERSONAL  VERBS   RELATING  TO  ATMOSPHERIC   PHENOMENA. 


Diluculat,  it  dawns. 
Fulsrunvt,  it  lightens. 
Fill  mi  nut,     it      strikes 

with  lightning. 
Gelat,  it  freeze*. 


Qrandinat,  it  hails.        j  Fluit.  it  rains. 
Isucescit, the  day  breaks.    Tonat,  it  thunders. 
Ningit,  it  snoios.  Vesperoscit,    it    grotca 

Noctescit,  t/i«  night  ap-  |      dark,      or,      evening 
proaches.  i      comet  on. 


Connections  are  rare  in  which  these  verbs  have  a  definite 
subject :  for  example,  Jupiter  tonat,  Jupiter  fulgnrat ;  dies 
vesperascit,  coelum  vesperascit;  lapides  plunnt:  we  find,  how- 
ever, lapidibus  plait,  and  sangninem  fluit.  Besides  vesperaaoit, 
there  is  the  form  advesporascit,  and  the  perfect  vesporavit. 

In  a  wider  sense  grammarians  class  among  impersonal  verbs 
Borne  that  denote 


STATES   OF   MIND,   DUTS",   OR  NECESSITY. 


Decet,   it   become*,    it    is    teemly; 

decuit,  decore. 
Dedecet,  it  is  unseemly,  improper; 

dedecuit,  dedecSre. 
Libet  (lubet),  it  pleases ;  libuit,  or 

libitum  est. 
Licet,  it  M  lou/ul,  permitted ;  licuit, 

or  licltum  est,  licere. 
Miseret,  it  occasions  pity ;   niiser- 

tum,  and  miser-Hum  est,  rarely 

iiiiseruit,  luiserf-re. 


Oportet,  it  behoves,  it  u  proper; 
oportuit,  cportSre. 

Piget,  it  occasion  <  grief;  piguit,  or 
pigVtum  est,  piuPre. 

Poenitet,  it  occn-ions  sonwc;  p<B- 
iiituit,  pcenitere. 

Pudet,  it  occasions  shame;  pnduit 
and  pudltum  est,  prudfre. 

Tsedet,  it  occasions  weariness ;  in- 
stead of  toduit,  wbicb  is  very 
rare,  pertsesum  est,  tsedt-re. 


The  person  who  is  the  subject  of  the  feeling,  or  liable  to  the 
duty,  is  put  in  the  accusative  case ;  as,  te  oportet  in  literas  in 
cumbere,  you  ought  to  apply  to  literature,  or  to  study.  Besides 
an  accusative  of  the  person,  these  verbs,  in  general,  may  have 
a  genitive  of  the  thing ;  for  example,  miseret  me  tuns  calauri- 
tatis,  I  am  sorry  for  thy  calamity.  We  may  exhibit  their  con- 
struction thus : — 


Pudet  me  ignavise,  I  am  ashamed  of 

idleness. 
Pudet  te  ignavise,  thou  art  ashamed 

of  idleness. 
Pudet  ilium  ijfiiavijc,  he  is  ashamed 

of  id  I 


Pudet  DOS  ignavis,  ve  are  ashamtd 

of  idleness. 
Pudet  vos  ignaviaB,  ye  are  ashanttd 

o/ idleness. 
Pudet  illos  ignavue,  they  are 

ashamed  of  idleness. 


Oportet,  however,  has  for  its  subject  two  accusatives,  thus  : 
oportet  te  hoc  facere,  you  ought  to  do  this.  Libet  and  licet 
require  a  dative  of  the  person :  for  example,  libet  mihi,  I  am 
allowed;  licet  vobis,  you  are  allowed.  Of  licet  there  is  the 
imperative  form  liceto,  otherwise  the  subjunctive  present  is 
used  for  the  imperative  :  for  example,  pndeat  te,  shame  upon 
thee.  For  the  most  part  these  verbs  are  without  participles. 
Yet  we  find  the  following : — Decens,  libens,  licens,  pcenitens, 
licitnrns,  puditnrns,  and  pigendus,  pudendns,  poenitendus ;  also 
the  gerunds,  poenitendi,  pndendo,  and  pigendum. 
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THE  POPULAR  EDUCATOR. 


There  is  another  class  of 

PERSONAL  VERBS  USED  AS  IMPERSONAL. 


AccSdit,  it  is  added,  moreover. 

Accldit,  ev6nit,  contingit,  it  7iop- 
pens. 

Apparet,  it  appears,  it  is  clear. 

Attl'net,  pertinet,  it  regards,  re- 
lates to.  [tageous. 

Conducit,  it  is  conducive  to,  admin- 

Constat,  it  is  made  out,  proved. 

Convi5nit,  it  is  suitable. 

Est  =  licet ;  for  example,  est 
videre,  it  is  to  le  seen,  you,  may  see. 

Expedit,  prodest,  it  is  useful. 

Fallit,    fugit,    prseterit    (me),    it 


escapes   mo,  escapes   my  notice, 
know  not. 


Iiitereist  and  refert,  it  concerns. 

Nocet,  it  is  injurious. 

Paret,  liquet.  it  is  obvious,  ap- 
parent. 

Placet,  placuit,  and  placltum  est, 
it  pleases. 

Prsestat,  it  is  better. 

Eestat,  it  remains. 

Solet,  assolet,  it  is  customary, 
usual. 

Stat,  it  stands,  it  is  agreed. 

Succurrit,  aid  is  given. 

Sufficit,  it  is  sufficient. 


Suppf-tit,  there  is  a  supply. 
Vacat,  tlicre  is  a  want. 

To  the  foregoing  list  may  be  added  the 

PASSIVE  IMPERSONALS. 
Bibitur,    bibitum  est,  they    drink,     Scribitur,  it  is  written. 

drin7cing  is  going  on.  Traditur,    it    is    Tianded    down,    re- 

Curritur,  it    is   run,  that  is,   men        ported. 

run,  they  run.  Venitur,    it   is    come,    they     come ; 

Kidetur,  men  laugh.  ventum  est,  they  have  come. 

Interest  and  refert  take  a  genitive  of  a  person,  but  instead 
of  the  genitive  of  the  personal  pronoun,  the  ablative  is  used, 
mea,  tua,  sua,  nostra,  vestra. 

VOCABULARY. 

Comitia,  -orum,  n.,  tlie  |  DemCto,  dernessui,  de-  (  Intorftno,  interemi,  in- 
Comitia,  or  public  I  inessum,  3,  I  cut  |  teremptum,  3.  Jslay, 
assembly oftheRoman  ]  down,  mow.  I  tafce  off. 

people.  Honeste,  7ionourabli/.      '  Nefas,  n.,  indeclinable, 

Commentarium, -i,  n.,  Ignavia,  -as,  f.,  idleness,  that  which  is  too 
a  note,  record,  a  note-  ]  sloth,  cowardice.  wicked  to  be  uttered 

book;  with  pi.,  com-  j  Interernptio^   -onis,  f.,  j       (ne,  not,  and  fari,  to 
meutaria,     archives,  j       murder.  speak),     wrong,    im- 

or  national  records.      Libido,     libidftiis,     f.,        pious. 

desire,  lust.  Turpiter,  basely. 

EXERCISE  177. — LATIN-ENGLISH. 

1.  Interest  omnium  recta  facere.  2.  Noctu  magia  quam  interdiu 
sine  touitribus  fulgurat.  3.  Et  jam  lucescebat  ouiniaque  sub  oculis 
erant.  4.  Oainia  notescunt.  5.  Et  vesperascit  et  uon  noverunt  viain. 
6.  Me  taedet  seraionis  tui.  7.  Ubi  jam  vesperaverat.  8.  Mea  mater, 
tui  me  rnlseret,  mei  piget.  9.  Prseceptoris  multum  interest  discipulos 
•*umino  studio  in  li*teras  iucumbere.  10.  Maguopere  mea  interest  ut 
te  videam.  11.  Ut  subito,  ut  propere,  ut  valide  tonuit!  12.  Non 
rtuta  demetrintur  fructus  quam  gelaverit.  13.  Omuiutn  magni  interest 
feliciter  vivere.  14.  Iii  nostris  cominentariis  scriptum  habemus,  Jove 
tonante,  et  fulguraute,  cooiitia  populi  habere  nefas.  15.  Sagittis, 
plumbo  et  saxis  grandinat.  16.  Pluet  credo  hodie.  17.  Totum  illud 
spatium  quo  pluitur  et  ningitur. 

EXERCISE  178. — ENGLISH-LATIN. 

1.  I  am  sorry  for  my  sins.  2.  He  is  weary  of  lifa.  3.  Is  he  weary 
of  life  ?  4.  They  are  not  weary  of  life.  5.  This  interests  all  men.  6. 
This  interests  thee  and  me.  7.  Does  it  interest  us  ?  8.  They  are 
weary  of  our  conversation.  9.  It  grows  dark.  10.  It  rains.  11.  Does 
it  rain  ?  12.  It  hails.  13.  It  lightens.  14.  It  thunders.  15.  It  will 
rain  all  day  (totum  per  diem).  16.  It  snows.  17.  It  rains  blood.  18. 
Go  home,  for  it  grows  dark.  19.  Those  men  repent  of  their  lusts. 
20.  I  am  ashamed  of  my  brother.  21.  Alexander  repented  the  murder 
of  his  friend  Clitus. 

VARIOUS    KINDS    OF   VERBS. 

As  there  are  several  kinds  of  verbs  in  Latin,  it  seems  desirable 
to  take  a  brief  notice  of  the  more  important.  The  most  com- 
prehensive division  is  formed  by  considering  verbs  as  either 
simple  or  derivative. 

SIMPLE    VERBS. 

SimT)le  verbs  consist  of  a  monosyllable,  which,  in  general,  is 
short  in  regard  to  quantity,  and  may  be  vocal — -that  is,  such  as 
end  in  a  vowel — or  (what  is  more  common)  consonantal,  or  such 
as  terminate  in  one  consonant  or  in  two  consonants.  In  order 
to  obtain  the  root  or  stem,  we  must  cut  off  the  personal  ending 
o ;  for  example,  lii-o,  em-o,  flu-o,  frem-o,  scand-o.  A  short  syl- 
lable is  sometimes,  for  the  sake  of  force  in  pronunciation,  made 
long  by  the  addition  jf  a  consonant,  thus  :  lab  (labium,  a  lip) 
becomes  lamb-o,  I  lick ;  jug  (jugum,  a  yoke)  becomes  jung-o,  I 
jmn ;  tag  (hence  tetigi)  becomes  tang-o,  I  touch ;  tud  (hence 
tutudi)  becomes  tund-o,  I  pound ;  scid  (scidi),  scind-o,  I  cleave ; 
tern  becomes  temn-o,  I  despise ;  sper  becomes  spern-o,  I  spurn ; 


sig  (sig-illum,  a  seal),  sign-o,  I  sign.     The  number  of  primitive 
verbs  is  comparatively  small. 

DERIVATIVE    VERBS. 

Derivative  verbs  are  formed  first  from  nouns,  thus :  from 
color,  colour,  we  have  colorare,  to  colour;  from  fulgur,  light- 
ning, fulgurare,  to  lighten;  from  fulmen,  thunder,  fulminare,  to 
thunder;  from  monstrum,  an  indication,  monstrare,  to  show 
(compare  moneo) ;  from  regnum,  a  kingdom,  regnare,  to  rule ; 
from  pugnus,  a  fist  (compare  Gr.  7ru|,  pewks,  with  clenched  fist, 
pugna,  a  fight,  E.R.  pugilist),  pugnare,  to  fight ;  from  fastidium, 
nausea  (compare  fastus,  pride),  fastidire,  to  be  disgusted  with. 
In  some  cases  it  may  be  doubted  whether  the  noun  or  the  verb 
is  the  primitive,  as — 

Pax,  pac-is,  peace,  pacare,  to  pacify ;  root,  pac. 
Lux,  luc-is,  light,  luc-ere,  to  be  light;  root,  liic. 
Finis,  a  boundary,  finire,  to  bound  or  limit. 
Sors,  sort-is,  a  lot,  sortiri,  to  cast  or  draiv  lots. 
Flos,  floris,  a  flower,  florere,  to  flower  or  blossom. 
Fced-us,  foul,  fcedare,  to  pollu'e  or  make  foul, 
Laus,  laud-is,  praise,  laudare,  to  praise  or  laud. 
Gravis,  heavy,  gravare,  to  r.iake  heavy,  to  load. 
Largus,  abundant,  largiri,  to  give  abundantly. 

Those,  also,  are  derivative  verbs  which  indicate  a  repetition 
of  the  act  indicated  by  the  verbs.  They  are  formed  by  the 
insertion  of  t  or  it,  and  are  called  frequentatives.  They  follow 
the  first  conjugation,  thus  — 

Verbs  formed  by  T. — From  dicere,  to  sa1/,  dictare,  to  repeat; 
from  cano,  I  sing,  can-tare,  to  chant ;  from  capere,  to  take,  cap- 
tare,  to  snatch ;  from  salire,  to  leap,  sal-tare. 

Verbs  formed  by  IT. — From  ago,  to  do,  ag-itare,  to  be  always 
doing;  from  cogere,  to  drive,  cog-itare,  to  revolve;  from  cla- 
mare,  to  cry,  clam-itare,  to  shout ;  from  rogare,  to  ask,  rog-itare, 
to  entreat. 

DESIDERATIVE    VERBS. 

There  is  also  a  class  of  derivative  verbs  named  desidera- 
tives,  inasmuch  as  they  express  a  desire  (desiderium).  They 
are  formed  first  by  the  suffix  tur,  and  are  of  the  fourth  conju- 
gation. The  full  termination  of  the  present  is  in  turio  :  for 
example,  coonaturio,  I  desire  a  meal,  from  ccena,  a  meal ;  p.mp- 
turio,  I  desire  to  purchase;  parturio,  I  wish  to  bring  forth. 
The  t  is  in  some  cases  dropped,  as,  esurio,  I  ^vish  to  eat,  from 
edo,  I  eat.  Another  way  of  forming  desideratives  is  by  means 
of  ss  with  the  connecting  vowel  e,  or,  in  the  older  forms  of  the 
language,  i ;  as,  lac-esso,  I  excite,  from  lacio,  I  entice ;  cap-esso, 
I  seize,  from  capio,  I  take ;  f  ac-esso,  I  perform,  from  facio,  I  do. 
Arcesso,  for  accesso  (from  accedo,  I  come  to),  has  a  causal  force, 
as  I  cause  to  come,  I  send  for. 

INCHOATIVE   VERBS. 

Finally,  there  are  the  inchoative  verbs,  so  called  because  they 
denote  a  beginning  (from  inchoo,  I  begin).  The  suffix  is  here  sc, 
which  is  united  to  the  root  by  means  of  a,  e,  i.  Their  in- 
flections are  after  the  third  conjugation :  for  example,  from 
labare,  to  totter  or  fall,  is  formed  the  inchoative  (called  also 
inceptive,  from  incipio,  I  begin)  labasco,  I  begin  to  fall  or 
totter;  from  pallere,  to  be  pale,  comes  pallesco,  I  grow  pale. 

COMPOUND   VERBS. 

Verbs  are  compound  as  well  as  primitive  and  derivative. 
Compound  verbs  are  made  up  of  two  or  m:re  parts.  These 
parts  may  be  verbs,  and  then  compound  ver  :.o  are  said  to  be 
formed  of 

VERBAL    STEMS. 

Are-facio  (from  arere,  to  be  dry),  I  make  dry. 
Cale-facio  (from  calere,  to  be  hot),  I  make  hot. 
Made-facio  (from  madere,  to  be  ivet),  I  make  wet. 
Pate-facio  (from  patere,  to  be  open),  I  make  open. 
Assue-facio  (from  assuere,  not  in  use),  assuescere, 
Consue-facio  (from  consuere,  not  in  use),  consues- 
cere, 


I  gro^v  ac- 
customed 


Of  these  compounds,  the  four  which  staufi  first  are  composed 
of  two  verbs.  The  two  last  have  each  a  •preposition  besides. 
Thus,  assue  is  made  up  of  ad  and  sue.  Facio  is  the  second 
verb  in  all  the  instances.  The  specific  Meaning  is  in  each 
case  given  by  the  first  verb,  which  is  for  the  most  part  an 
intransitive. 


HEADINGS  IN   GREEK. 


H 


NOMINAL   (NOUK8   AND   ADJECTIVES)   STEM*. 

TWce,  a*  an  example,  tergi-ver»or,  literally  7  turn  nvy  6o«fe 
.  i-siifiim),  whi.-h  consist*  of  targum,  the  back,  and 
Vernnr,  frmii  vi-rtn.  /  turn. 

Tin*  i-i.itiliiiiation,  aa  with  the  former  one,  IB  made  chiefly  by 
means  of  faoere,  in  the  form  of  floare,  aa  may  be  seen  in  in. 
following  verbs  which  are  formed  of  Scare  with  various  nominal 
prefixed : — 

iioaro  (from  axles,  a  chapel,  a  house),  to  build  (E.  R.  edify). 
ticaro  (nidus,  a  neit),  to  build  a  ne$t. 
i  ncare  (signum,  a  *ign)>  '°  make  a  rign  (E.  E.  signify). 
Ampli-tioare  (amplus,  brood),  to  enlarge  (E.  R.  amplify). 
noare  (gratas,  pleatant),  to  pleate  (E.  R.  gratify). 
Compound  verbs  are  made  also  by  adverbial  and  prepositional 
items  as  well  as  by  verbal  and  nominal  stems  aa  shown  above. 

ADVERBIAL  AND   PREPOSITIONAL   STEMS. 
Satis-facero  (from  satis,  enough),  to  satisfy  (E.  R.) 
Bene-dioero  (from  bene,  well),  to  speak  well  of. 
Ma-vollo  (from  magis,  rather),  to  prefer. 
Ail-*tare  (from  ad,  to,  near),  to  stand  near. 
Pro-ferre  (from  pro,  before),  to  bring  forward. 
De-cedore  (from  de,  down),  to  depart. 
Prae-vidore  (from  pr»,  before),  to  foresee. 

Some  elements  in  compound  verbs  which  were  originally  pre- 
•iis  no  longer  exist  aa  such,  but  in  their  natural  form  are 
found  only  in  combination,  and  may  therefore  take  the  indefi- 
nite name  of  particles. 

PARTICLE   STEMS. 

AMB,  from  the  Greek  amphi,  around  (arabo  in  Latin),  on  both 
sides,  is  found  in  ambigo  (ago),  I  drive  hither  and 
thither,  I  doubt ;  amburo  (uro),  /  set  on  fire  all  round ; 
anquiro  (ambquiro  quaere),  I  investigate. 

DlS,  Dl,  DIF,  denoting  division  and  negation,  as  discedo,  I  part 
from ;  dimitto,  I  send  away ;  dissipo  (sipo,  or  rather 
aupo,  I  cast),  I  scatter;  diruo  (ruo,  I  fall),  I  pull  down, 
destroy  ;  diffido  (fido,  I  trust),  I  distrust. 

NE,  not,  as  nescire,  to  be  ignorant ;  nequire,  to  be  unable. 

RE,  back,  again,  away,  as  revertor,  I  return ;  redeo,  I  go  back ; 
revello,  I  tear  away ;  reseco,  I  cut  off;  resisto,  /  stand 
against,  resist. 

SB  (sine,  without),  denoting  separation,  appears  in  secedo,  I 
withdraw  (E.  R.  secede,  secession) ;  sepono,  I  lay  aside; 
sejungo,  I  separate. 

Sxis,  su  (sub,  under),  denoting  from  under,  that  is,  upwards, 
as  in  snspendo,  I  hang  up  ;  su-spicio,  I  look  up. 

COM,  CON.  coo,  CO  (cum,  with),  signifying  together,  union,  is 
of  common  occurrence,  and  may  be  seen  in  compono, 
I  put  together  (E.  R.  compose,  composition) ;  congrcdior 
gradior,  gressus),  I  come  together  (E.  R.  congress) ;  coeo, 
I  go  together.  In  some  instances  this  particle  seems 
to  do  little  else  than  strengthen  the  verb  with  which 
it  is  joined :  for  example,  concede,  I  yield ;  congratu- 
lor,  I  wish  joy ;  cohortor,  I  encourage. 


KEY  TO  EXERCISES  IN  LESSONS  IN  LATIN.— XLV 
EXEECISE  175. — LATIN-ENGLISH. 

1.  Those  things  are  opposites  of  which  the  one  affirms  (what)  the 
other  deuies.  2.  Cato  declared  that  he  wondered  that  the  sooth- 
sayers did  not  laugh  when  they  looked  at  each  other.  3.  A  sow,  as 
they  say,  teaches  Minerva.  4.  Thou  affirmest,  I  deny.  5.  Epicurus 
denies  that  any  one  who  does  not  lire  honourably  can  live  happily,  as 
if  I  cared  as  to  what  ho  affirms  or  denies.  6.  This  I  seek  to  know, 
namely,  what  it  is  statable  for  him  to  say  who  thinks  the  highest  good 
(of  life)  to  be  in  pleasure.  7.  Whether  you  affirm  or  deny  this,  I  shall 
maintain  my  (m«am)  opinion.  8.  Things  that  deny  are  the  opposites 
of  those  which  affirm.  0.  Will  you  deny  that  there  is  any  other  thing 
that  can  be  known  ?  10.  Dost  thou  say  yes  ?  I  say  yes ;  dost  thou 
deny  ?  I  deny.  11.  But  thou,  thou  sayest,  wilt  never  be  troublesome 
to  me.  12.  Is  not  my  friend,  you  will  say,  a  handsome  man  ? 
EXERCISE  176. — ENGLISH-LATIN. 

1.  Quod  tu  ais  id  ego  nego.  2.  Quum  aio,  ait,  quutn  nego,  negat. 
3.  Beliquisti,  aiunt,  nrbem.  4.  Utrum  aias  an  neges  ignoro.  5. 
Aientia  negantibus  Bunt  coutraria.  6.  Pater  tuus,  aiuut,  Romam 
redibit.  7.  Dulce  et  decorum  est,  inquit  Horatius,  pro  patria  mori. 
8.  Nunquam  molestus,  inqui*,  mihi  est  amious.  9.  Bencflciorum 
collatorum  obliviscaris.  beneflcionun  acceptorum  memiueris.  10.  Tui 
abseiitis  meminero.  11.  Si  beneficiorum  a  parentibus  in  nos  colla- 
torum meminerimus,  innquam  erga  eos  erimus  ingrati. 


READINGS   IN  GREEK   -VIII. 

ABI8TOPHANE8. 

Or  the  many  writer*  of  Greek  comedy,  Arutophane*  U  the 
only  one  of  whom  we  po**OM  any  complete  plays.  He  wu 
born  about  the  year  444  B.C.,  and  very  little  U  known  of  hi* 
history.  He  is  introduced  by  Plato  aa  one  of  the  character*  in 
the  Symposium,  in  which  he  appear*  on  intimate  term*  with 
Aloibiade*.  Socrate*.  and  the  principal  literary  men  of  the  day. 
He  appeared  very  early  in  life  M  a  comic  writer,  hi*  fimt  play 
being  produced  in  427  B.C.,  but  of  this  only  fragment*  remain. 
He  wrote  in  all  fifty-four  comedies,  of  which  only  eleven  have 
come  down  to  us  in  anything  like  a  perfect  form.  All  of  them 
are  directed  against  some  vice  or  folly,  or  some  prominent 
political  character  of  the  day.  The  demagogue  Kleon  wa*  one 
of  the  chief  object*  of  his  ridicule,  and  variom  people  are  men- 
tionod  who  are  now  almost  or  altogether  forgotten.  Aris- 
tophanes ia  allowed  to  stand  far  above  all  the  contemporary 
writers  of  comedy  both  in  exuberance  of  fancy  and  beauty  of 
language  ;  hi*  choruses,  especially,  are  full  of  exquisite  poetry. 
Equally  remarkable  is  his  wonderful  ingenuity  in  the  mechanism 
of  his  verses  and  the  invention  of  strange  comic  word*.  Frog* 
croak  in  chorus,  birds  twitter  and  pigs  grunt  in  iambics,  while 
one  of  his  compound  words  runs  to  the  amazing  length  of  170 
letters. 

In  the  play  of  the  Frogs,  from  which  our  first  extract  i* 
taken,  Dionysus,  attended  by  Xanthias  as  his  servant,  make*  a 
journey  to  Hades  to  bring  back  to  the  world  Euripides,  who  ha* 
died,  and  has  left  no  poet  behind  him  worthy  to  fill  his  place. 
In  the  course  of  their  journey  they  arrive  at  the  Acheruaian 
lake,  where  Charon  is  waiting  to  ferry  them  over.  Aa  they  are 
crossing,  the  frogs  who  inhabit  the  lake  taunt  the  intruder  :  — 

ARISTOPHANES.  —  "  RAN.S,"  169  —  209. 
HA.  rovrl  rl  Jf<rri  ;     AI.  IOVTO  ;  \ifj.vt)  v^i  Ai'a 

aurrj  'ffrlv  \]v  t<ppafc,  Kal  ir\o?6v  y'  6pu.  170 

HA.  VTJ  rbv  n<xrci5£,  K&ffn  y'  b  Xdpvv  oinotri. 
Al.    Xa*p'  ^  Xapcop,  xa"P'  ^  Xapaij',  x°"P'  ^  Xapwf. 
XA.  TI'S  (Is  avairav\a.s  IK  KO.KWV  Kal  irpay^drciiv  ; 

rts  fh  TO  M\Qi\s  irtSiW,  fi  's'Ovov  Tloxat, 

4)  's  Ktpfifpiovs,  i)  'j  KOpaxas,  ^  'irl  Talvapov  ; 
AI.    ly<i>.     XA.  raxtwf  <£fJ.&aivf.     AI.  irov  (f^ativ  '<"«»* 

4s  K^paKat  UVTWS  ;     XA.  val  /xek  Ai'a,  ffov  y'  f'lvtKO, 

tff&aive  8^.     AI.  iro?,  Stvpo.     XA.  Sov\ov  OUK  &y<*, 

(I  ft,))  i>fva.v[j.a.xiiK(  r^]i>  irtpl  TWV  KpfOav. 

HA.  /ici  rbv  At',  ou  yap  iXA'  (rw)(ov  o^daA/itwc.  180 

XA.  otjxovv  ir(pi8pt£(i  STjra  r}]v  \lfjLVi\v  KVK\(?  ; 
EA.  irov  STJT'  ij/o/xtfi  ;     XA.  irapa  rbi>  Auaivou  KlOov, 

M  rais  a.vairav\a.is.     AI.  fjiavQavas  ;     HA.   -navv  fj.ai>6(Lw». 

offj.01  KaKoSalfjuav,  vtf  ^vv(TV)^ov  ^iwv  ; 
XA.  KaOtf  M  Ktairi\v.     ft  ns  in  irAt?,  fftrfvSfTu. 

ovros,  ri  irojeTj  ;     AI.  o  n  iroiw  ;  ri  8'  &AAo  y'  1) 

T^to  'irl  Kwirriv,  ovittp  lnf\tu(s  (j.t  ff{i  ; 
XA.  OVKOVV  KaOffif'i  STJT'  ^vflafil,  yaffrpwv  ;     AI.  1801;. 
XA.  O&KOVV  irpo/SaXf?  rw  xf^Pe  xaicffVflt  ;     AI.  »8ou. 
XA.  ou  /r))  <f>XuopV?o'«»y  ?XCl"'>  i^A,'  arrtpas  190 

t\a.s  irpoflu/xais,-      AI.   Kara  TTWS  Suiniffouai, 


f,  fir'  l\avvfiv  ;     XA.  paffr'-  iucovffti  yap  fj.(\T] 

3aAr)s  fiira|.      AL  rivuv  ; 
XA.  Parpdx<af,  KVKVUV,  Oou/xacrTa.     AI.   KaraK.t\(ut  8^ 
XA.  ubir  brr  wbir  tfir. 

BA.  Pp€KfKtKt£  *coa{  Koa{, 

t£  (cooj  >coa{. 
vuv  Tficva, 


Atby 


200 


iv 


To7j  itpeiai 

X^pe?  Kar'  ^/xbi/  rtptvos  \aSiv 
&p(KfKtKt£  Koa(  icoa£. 

NOTES. 

169.  Tovri.  The  final  i  is  frequently  used  in  comic  poetry,  and  oo 
casionally  in  prose,  to  denote  a  marked  demonstrative  accompanied 
with  a  gesture. 
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170.  "E<ppaf  e,  so.  Hercules,  who  had  directed  them  on  their  way. 

171.  Oi/Toiri.     Another  instance    of  the    final  (.       And  see,  there  is 
Charon. 

172.  Xcup'  J  Xapwi/,  good  morning,  Charon;  probably  repeated  louder 
each  successive  time. 

173.  TiV  elr,  who's  for?     Charon  imitates  the  cries  of  the  boatmen 
plying  for  their  hire. 

174.  "Oi/ou  n<iKar.    Where  asses  liave  fleeces  —  i.e.,  the  land  of  Nowliere. 

175.  Els  Kopanat.       This  phrase  meant  in  ordinary  Greek  parlance 
to  go  to  perdition. 

176.  Sx'JCTeii',  to  come  to  land. 

177.  Sou  •/  6i'i/6Ka,  as  far  as  you,  are  concerned. 

178.  AoDXov,  etc.     I  don't  carry  the  slave  unless  he  has  fought  in  the  sea- 
light  of  the  carcases.     The  allusion  is  said  to  be  to  the  battle  of  Argi- 
nusa,  where  the  dead  bodies  of  the  Athenian  sailors  slain  were  left 
without  any  attempt  to  recover  them. 

180.  Ou  7<ip  d\V.     The  fact  was,  I  had  sore  eyes  —  probably  an  allusion 
to  some  one  who  had  shirked  fighting  on  this  excuse.     Literally,  it 
was  not  but  t)iat  I  clianced,  etc. 

181.  OUKOUV  TTcpiSptfei      Ou  with  the  fut  indie,  is  equivalent  to  an 
imperative,  will  you,  not  =  do. 

182.  Avaivou  \i9ov.    Soino  say  there  was  in  Athens  a  stone  so  called  ; 
others  that  the  name  (der.  from  auaivia,  to  wither)  is  chosen  as  a  natural 
name  for  a  place  in  the  land  of  the  dead.    Mitchell  translates  it  the 
withering  stone. 

181.  ^(f  ZvvfTvxov.  An  allusion  to  the  Greek  feeling  of  deriving  good 
or  bad  omens  from  the  nature  of  the  tliiiig  that  first  met  the  eye  on 
leaving  the  house. 

185.  Ku#i£"  l-iri,  sit  at  tlie  oar.    This  is  addressed  to  Dionysus;  then 
Charon  turns  to  the  shore  to  ply  for  more  passeugors. 

186.  Oil-rot,  you  there  (to  Dionysus,  who  has  taken  his  seat  wj>on  the 
car)  .    Wliat  are  you  about  ? 

186.  'O  n  iroiia  ;  What  am  I  doing  ?  Why  —  .  The  relative  is  prefixed 
to  the  interrogative  when  a  question  is  repeated  by  the  person  to  whom 
it  is  addressed  —  m  term;  u-7io  is  it?  oo-r/r;  do  yo  u  osfc  u'7w>? 

188.  QVKOVV  KaOeSei,  well,  then,  sit  down  there,  you  fat  paunch.  '\&ov, 
there  ;  lit.,  see  me  obeying  you. 

190.  Ou  /it;  <p\vapti<reit  f'xwc.  Oj  p.t]  with  fut.  indie,  is  equivalent  to 
a  prohibition.  Don't  keep  mating  a  fool  of  yourself,  but  row  stiulli/. 
With  «Xyt  understand  ou:  oil  with  future  expressing  a  command,  as 
above. 

190.  'AvTi/3av,  literally,  putting  the  feet  against  the  stretcher. 

192.  'AffaXa^uvior,  no  SaZamint'an  —  i.e.,  not  skilled  in  rowing,  as  the 
natives  of  the  isle  of  Salamis  are. 

195.  KuKvav.    An  illustration  of  the  old  belief  of  the  melodious  notes 
of  the  swan. 

196.  'flon-,  a  boatswain's  cry. 

197.  BpeKeKCKff  icoaf  Koaf.     Words  coined  by  Aristophanes  to  imitate 
the  croaking  of  frogs. 

201.  'Ejuav  aoiidv.  According  to  the  rule  of  the  Greek  drama,  the 
choruses  are  in  the  Doric  dialect. 

205.  AiMvau  admits  of  a  twofold  interpretation  —  (1)   the   marshes, 
where  the  frogs  were  ;  (2)  the  Limnse,  a  part  of  Athens,  where  one  of 
the  Dionysiac  festivals  was  kept. 

206.  KpanraXoKu/uov.     A  compound  word,  expressing   the  headache 
which  follows  intoxication,  and  revelry. 

207.  \urpoiai.    One  of   the  days  of    the    Dionysiac  festival  was  so 
called. 

The  following  amusing  scene  is  taken  from  the  "Acharnians." 
Dicseopolis,  an  inhabitant  of  Acharna,  has  had  his  lands  ravaged 
by  the  Peloponnesians,  and  has  consequently  decided  peace 
proclivities,  for  which  he  is  put  on  his  trial.  In  order  to  excite 
the  commiseration  of  his  judges,  he  determines  to  appear  in  as 
wretched  a  guise  as  possible,  and  goes  off  to  Euripides  (whose 
fondness  for  introducing  miserably-clad  wretches  into  his  plays 
is  often  ridiculed  by  Aristophanes)  to  borrow  a  few  rags  from 
his  theatrical  wardrobe  :  — 

ARISTOPHANES.  —  "  ACHAENENSES,"  344  —  385. 
AI.    8>pa  'ffnv  &pa  pot  Kaprepav  »|/uxV  AojSejV, 
;cai  /xoi  /3a5(CTTe"  fff-rlv  us  'EvpnriSrji'. 


i  ytpov. 


©E.  TIS  ovros  ;     AI.  evSov  tffr' 

©E.  OVK  evSov  fvftov  effrlv,  el  yvia/jL-rjv  e^fiy 
AI.    ircDs  (vSov,  fir'  OVK  evSov  ;     ®E.  6p9w 
6  vovs  jitej/  e|a>  £v\\4ycav  liruAAia 
OVK  fv8ov,  avrbs  8'  fi/Sov  ava^dS^f  mm? 
TpayioSiav.     AI.  3i  rpio~fj.a.Kdpt'  EupnnSr;, 

W     O  Sot/AOS  OVTUffl   0~O(p£>S   UTTO/CptVeTai. 

6KKd\fffoi>  aw-roV      0E.   aA,V  ativvarov.     AI.   aAA' 
oi  ybp  av  avf  \6oifj.'  ,  aAAa  KO'^CU  TTJV  Qvpav. 
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VTraKovffov,  e'/Wp  trtairuT'  avdpttnTiov  Tti/t' 

AiKcuOTroAis  /caAet  <re  XoAAi857S,  eyia. 
ET.  aAA'  ou  o~xoA77 

AI.    aAA'  eK/cu/cAi'/flrjT1.     ET.  aAA'  aSwarof.    AI.  aAA'  Sjuws. 
ET.    aAA'  e/c/cu/cA^o-OjUar   Kara/Baivtiv  5'  ou  o-)(oKri-  360 

AI.    EvpnriSri.     ET.  TI  AeAaica? ,-     AI.  a^a/SaSTjj/  Troiers, 

fl-ov  KaTa/3a5Tjv   OVK  erbs  x^Aoi/s  Troiers. 

arap  TJ  ra  pajct"  «'K  Tpa7ff>8ias  «xelj' 

fffdrJT'  €\eivhv  ;   OVK  erbs  TTTCOXOUS  TroieTs. 

aAA'  avTL0o\ca  Trpbj  rcSj'  yovdr<av  ff',  EupiirtSTj, 

8(^s  /uoi  pa.Ki6v  TI  TOV  iraAaiou  Spa/^aros. 

aurrj  8e  Oai/arov,  fy  KaKus  Ae|a),  (ptpei. 
ET.   ra  iroTa  rpuxi ;  M'*i'  f  ^  oTs  OiVeus  581 

<5  8vo~iroT[j.os  yepaibs  riyiovifero  ;  370 

AI.    ou/c  OiVecos  ^i/,  aAA'  tr'  b.0\itarepov. 
ET.    ra  TOU  rutpAou  QO'LVIKOS  ;      AI.   ou  ^oii'i/cos,  ou, 

aAA'  frepos  "fiv  QoiviKos  aO\iuT€pos. 
ET.    iroias  7T00'  ai-7/p  AaKiSav  aiTfiYai  ireVAwv  ; 

aAA'  ^  4>iAoKT?)Tou  T«  TOU  irrwxoC  Ae'yeu  ; 
AI.  ou.f,  aA.\a  TOUTOU  iroAu  iroAu  irTtox'O'Tep'  u. 
ET.  aAA'  i)  Ta  SUO'TTIT'^  6f\fis  TreTrA^fiara 

ct  BeAAfpocfoi'TTjs   fix'  ^  X61^05  OUTOO~'I  ; 
AI.    oy  BeAAepocpoVrT/s'    aAAa  Ka.K€/ti-os  fjLfv  ^v 

X<wAbs,  TrpoffaLTcav,  O~T(I)/J.V\OS,  Scivbs  Ae'yfic.  380 

T'JVTOV  Sbs  avrt^o\<a  fff  (J,OL  TO.  cnra.pya.vs.. 
ET.    ci  :ra?,  Sbj  aurcp  T7jAe<pou  pa.KUfj.aTa.. 
KsIYai  8'  ^^coOei'  TOJI/  ©uecTTetaii'  paKUiy, 
itera^y  TtSi1  'Ii/ous.      0E.   j5ou  rain/  \a3e. 


NOTES. 

Calling  out  to  Euripides'  servant. 
,  etc.     He  is  at  home,  and  /ic  is  not  at  Jiome,  if  you  cart 


34G.  FTa 
317.  OJ> 
understand  that. 

349.  'ETTiiXXta,  small  songs  or  verses,  diminutive  form  of  4Vo?. 

350.  'Ai/a/3  \&>\v,  up  aloft. 

353.  'AX.V  uiwaroi/.     .Way,  but  I  can't  —  Nay,  but  you  must. 

358.  'AXX'  ou,  no,  I've  no  time. 

359.  'EKKUKXI/OFIT'.    Lit.,  be  rolled  out.     Exhibit  yourself.     To  give  the 
idea  of  an  interior,  the  Greeks  employed  on  their  stage  a  machine 
called  the  eccyclema  (fKK.vK\t^a),  which  moved  upon  wheels,  and  could 
be  pushed  forward  and  drawn  back  again  from  an  opening  in  the  back 
of  the  stage. 

362.  OUK  tTor,  etc.,  you  make  lame  characters  without  reason. 

369.  T<i  iroia.  Tpi'-xn  ;  TF/wt  sort  of  tatters  ?  Euripides  now  proceeds  to 
enumerate  the  most  ragged  specimens  of  his  characters.  The  names 
that  follow  are  those  of  different  heroes  of  Euripides'  plays. 


TRANSLATION  OF  EXTRACT  III.    IN  LAST  READING. 

HERODOTUS,  vi.  112. 

So  when  they  had  made  their  dispositions  for  battle,  and  the  sacri- 
fices wero  favourable,  the  Athenians,  directly  they  were  let  go,  charged 
the  barbarians  at  a  run.  Now  the  space  between  the  two  armies  was 
about  eight  stadia,  aud  the  Persians,  when  they  saw  them  coming  at 
this  pace,  prepared  to  receive  their  charge ;  and  they  construed  it  as 
sheer  madness  on  the  part  of  the  Athenians,  and  utterly  ruinous, 
looking  at  their  small  numbers  and  the  speed  at  which  they  were 
coming,  unsupported  by  cavalry  or  archers.  Well,  this  was  the  feel- 
ing of  the  barbarians ;  but  the  Athenians,  when  in  close  array  they 
came  hand  to  hand  with  the  barbariars,  fought  in  a  way  that  merits  a 
record,  for  they  were  the  first  of  all  the  Greeks,  as  far  as  our  expe- 
rience goes,  who  ever  charged  their  foe  at  a  running  pace,  and  they 
were  the  first  who  dared  to  face  the  Median  costume  and  its  wearers. 
Now  up  to  that  time  the  very  name  of  the  Medes  had  been  to  the 
Greeks  a  sound  of  terror. 


KECREATIVE  NATURAL  HISTORY. 

SPONGE    GOSSIP. 

THE  explorer  who  launches  his  bark  to  seek  for  new  and  un- 
discovered regions  will,  in  the  course  of  his  -researches,  travel 
over  tracks  where  the  productions  of  -the  mountain  and  the 
plain,  or  the  desert  and  the  forest,  become  so  blended,  and  A'erje 
so  imperceptibly  towards  the  zone  or  range  proper  to  each,  that 
he  will  not  unfrequently  be  at  a.  loss  to  determine  the  exact  line 
which  shall  separate  this  border-land,  and  define  its  limits.  So 
it  is  with  the  searcher  after  Nature's  admirable  productions ;  and 
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he  who,  for  the  first  time,  devote*  hinweh*  to  a  consideration  of 
i"  organisms  popularly  known  an  the  sponges,  will, 
uie  results  of  scientific  research,  bo  at  a  loss  to  nay 

ir  tlioy  aboald  belong  to  the  vegetable  or  the  animal 

many  of  them  rival  the  moat  elegant  ty|XM 

;  /!•.. -A t !i.  whilHt  the  soft,  heavy  gelatinous  matter  with 

ttod  frame  or  skeleton  of  the  sponge  is  filled 

<  to  its  true  position  amongst  created  things. 

r  ininuto  research  and  careful  ooimideratioti, 

olaased  the  Spongiadaf  amongst  animated  creatures. 

•  'Tin  gponye,  in  its  popular  sense,  ia  oanolly  applied  to  the 
porous  mass  or  substance  commonly  sold  in  our  shops  under 

:imo.     It  must  be  borne  in  mind,  however,  that  com- 

.1  apongu  in  merely  the  skeleton  framework,  or  supporting 

:o  living  sponge  at  one  time  existed.    Sm-li  ,,( 

our  readers  as  dwell  near  the  sea,  whore  living  sponges  attached 

to  fragments  of  rook    or  other   objects  con  be  obtained,  will 

',  by  I'lii.'ing  them  in  a  vessel  of  clear  soa-wif, 
which  a  number  of  particles  of  chalk  havo  boon  loosely  cast, 
that   Rome  of  the  fragments  will  be  attracted  towards,  and 

;  lie  expanded  orifices  on  the  surface,  whilst  others  will 

.•Ued  and  carried  away  by  a  sot  of  currents,  or  minuto 
streams,  flowing  directly  away  from  the  creature  under  ob- 
servation. And  hero  we  havo  a  marked  and  beautiful  example 
of  thut  wonderful  law,  known  as  the  law  of  endosmose,  which 
admits  of  the  free  passage  of  heavy  carbonic  acid  gas  through 
the  minute  pores  of  a  bladder,  and  of  the  entrance  of  atmo- 
spheric air  to  take  its  place.  If  we  examine  the  surface  of 
a  common  dead  sponge,  wo  shall  find  it  consist  of  a  vast 
number  of  minute  orifices  or  pores.  Through  these  the  water 
flows  into  the  mass  or  body  of  the  sponge,  which  will  be  found, 
on  making  a  section  of  one,  to  contain  a  number  of  large 
irregular  canals,  terminating  in  open  orifices  or  mouths.  These 
by  naturalists  have  been  called  the  oscula  of  tho  sponge,  and 
through  them  tho  water,  after  parting  with  such  elements  of 
nutrition  as  it  may  contain,  and  receiving  instead  such  effete 
excretions  or  sponge  ova  as  may  bo  communicated  to  it  within 
tho  plexus  of  canal  ramification,  flows  freely  out  into  the  sea. 

Tho  propagation  of  tho  sponge  appears  to  be  carried  out  by 
tho  formation  of  irregularly-shaped  particles  or  grains  amongst 
tho  jelly-like  substance  or  sarcode.  These  minute  atoms,  on 
separation  from  tho  parent  sponge,  have  on  their  surface  nu- 
merous minute  bristle-like  cilia,  or  processes.  These,  from 
possessing  a  large  amount  of  vibrating  and  undulating  move- 
ment, propel  the  particle  of  organic  matter  with  great  rapidity 
through  the  liquid  medium  in  which  its  lot  is  cast ;  and  like 
the  thistle-down  or  willow-wool,  which  drifts  over  hill  and  dale 
before  the  summer  breeze,  until  some  sheltered  nook  finally  re- 
ceives and  shelters  it,  so  sea-borne,  drifts,  rotates,  and  revolves 
the  tiny  sponge  germ.  At  length  some  broken  lodge  or  horn  of 
submerged  rock  receives  tho  wanderer.  Here,  aided  by  its  cilia, 
it  retains  its  hold — Nature's  alchemy  is  set  at  work.  The 
elements  necessary  for  the  formation  of  a  supporting  frame- 
work aro  gleaned  from  tho  stores  of  the  deep  sea,  and  that 
which  was  a  drifting  germ  becomes  a  fixed  and  stationary 
sponge,  in  time  to  cast  off  germs  of  its  own  to  swell  tho  ranks 
of  the  rock-dwellers. 

Having  spoken  of  the  frames  or  skeletons  of  sponges,  it  will 
bo  well,  before  proceeding  further,  to  consider  the  nature  of 
their  form  and  material.  In  contour  the  sponge  frames  will  bo 
found  to  differ  just  as  much  as  the  corals  or  the  blossoms  of 
plants.  A  glance  at  Fig.  1  in  the  illustration  in  the  next 
page  will  serve  to  show  that  tho  subject  of  tho  sketch — the 
Cup,  Pin  sponge  (Raphiophora  patera) — is  almost  a  counterpart, 
in  form  of  configuration,  of  the  cup-moss  of  our  moorlands, 
only  cast  in  a  gigantic  mould.  A  reference  to  Fig.  2,  which 
represents  the  Philippine  Island  sponge  (Euplectella  asper- 
or,  as  it  was  called  a  short  time  since,  EuplecteUa 
speciosa),  will  show  that  one  of  the  most  elegant  types  of  flower- 
form  has  been  assumed.  Turn  to  Fig.  3,  and  we  shall  find  the 
representation  of  a  sponge  common  to  our  own  coasts  (Spongia 
oculata) ;  and  in  this  \ve  have  a  miniature  resemblance  to  the 
great  candelabra-formed  cereus  of  the  Gila  region. 

Having  seen  how  various  are  the  forms  taken  by  different 
members  of  the  sponge  family,  we  will  next  proceed  to  a  con- 
M-Wation  of  the  materials  used  in  building  up  their  skeletons. 
It  would  be  difficult  to  find,  even  among  tho  varied  and  elegant 
types  of  coral  and  sea-shell  form,  an  instance  of  greater  perfec- 


tion of  construction  than  is  seen  in  the  EupleeteUa  atpergillw*. 
Rivalling  the  most  delicate  Brussels  laoe  in  texture  and  roticx. 
lation,  tho  fibres  of  this  admirable  cornucopia-like  frame  ara 
glaaa-liko  in  transparency,  and  consist  almost  entirely  of  pure 
silica  or  flint,  as  do  the  bristle-like  processes  which  spring  np 
around  its  base.  The  perfectly  fitting  and  fixed  cover  which 
crowns  this  natural  vase  is  also  composed  of  silioeons  fibre. 
And  here  it  may  bo  well  to  notice  a  circumstance  which  has  led 
to  much  speculation  amongst  the  scientific  and  curious.  In 
nearly  every  specimen  of  the  EupleeteUa,  is  found  a  collection 
of  the  shells  of  small  crabs.  This  led  its  first  discoverers  to  the 
conclusion  that  the  crabs  spun  the  network  with  which  they 
wore  found  surrounded,  and  the  term  riyederoi,  applied  to  tho 
EuplecteUa  by  the  fishermen  of  the  Philippine  I 
is  also  made  use  of  when  speaking  of  the  small  crabs  coi.. 
taken  by  them.  There  can,  however,  bo  no  doubt  as  to  tho 
perfect  inability  of  any  crustacean  to  build  up  nuch  an  ex- 
quisite structure  as  that  under  consideration;  and  the  f 
crabs  of  more  than  one  species  aro  found  in  the  vases  would  at 
once  show  that  unanimity  of  action  could  not  bo  attained,  and 
therefore  work  varying  in  character  and  design  would  be  tho 
result.  Tho  crabs  found  within  tho  sponge's  crystal  cage  ob- 
tain an  entrance  before  tho  completion  of  the  tube  and  con- 
struction of  the  cover  which  guards  its  mouth,  a: 
in  and  out,  as  they  do  from  any  other  hollow  or  tubular  body, 
until  the  orifice  being  closed  by  tho  gradual  drawing  together 
of  tho  network  causes  them  to  remain  prisoners  for  life.  Their 
worn-out  and  cast-off  shells,  like  old  garments,  remain  in  the 
cell  with  them,  and  lead  to  the  hasty  conclusion  that  a  number 
of  crabs  must  havo  had  their  dwelling-placo  within  the  barrier. 

Tho  siliceous  element  is  secreted  by  sponges  of  a  number  of 
varieties  dwelling  in  entirely  different  regions  and  zones.  We 
have  just  hod  an  opportunity  of  examining,  in  the  British 
Museum,  a  very  curious  and  interesting  specimen  obtained  in 
tho  North  Sea :  it  is  represented  at  Fig.  4.  It  is  known  as 
Holtenia  Carpentaria,  and  more  closely  resembles  the  "  bache- 
lor's pillow"  cactus,  than  aught  else,  and  a  round  orifice  at  the 
top,  fringed  with  crystal  bristles,  gives  it  a  singularly  quaint 
appearance.  Compare  one  of  these  glass-like  appendages  with 
one  thrown  off  by  the  Hyalonema  Sieboldii,  or  glass-rope,  re- 
presented at  Fig.  5,  which  is  said  to  be  a  coral,  and  it  would 
puzzle  a  keen  investigator  to  distinguish  one  from  tho  other. 
So  we  find  that  sponges  are  flint-workers,  possessing  no  ordinary 
skill,  and  if  we  subject  some  of  the  powder  yielded  by  specimens 
of  the  commonest  sponges  to  the  searching  lens  of  the  micro- 
scope, we  shall  find  some  of  the  most  beautiful  and  interesting 
forms  possible  to  bo  conceived.  Some  of  these  are  composed  of 
carbonate  of  lime,  whilst  others  are  of  pure  silica,  which  the 
researches  of  Dr.  Bowerbank,  to  whom  we  ore  indebted  for  our 
enlarged  microscopic  views,  have  shown  to  be  secreted  by  the 
action  of  a  sort  of  double  membrane  possessed  by  tho  sponge, 
each  surface  being  capable  of  forming  the  siliceous  substance. 
Some  sponges  have  their  surfaces  abundantly  charged  with  tho 
carbonate  of  lime  deposit,  whilst  their  interiors  ore  completely 
filled  with  siliceous  spicules.  Figs.  6,  7,  8,  9,  10  are  examples 
of  them  taken  from  different  specimens  ;  and  most  fortunate  it 
is  for  those  who  make  use  of  sponges  for  toilet  purposes,  that 
the  extreme  minuteness  of  these  beautifully  formed  particles 
prevents  them  from  becoming  formidable  irr:' 

The  coasts  of  Great  Britain  may  bo  said  to  ba  comparatively 
rich  in  sponge  growths ;  twenty-four  genera  are  enumerated  as 
having  been  discovered.  Fresh-water  lakes  and  rivers  also 
possess  their  sponges,  Spongilla  jluviatilis  and  S.  lacustris 
being  marked  and  well-known  examples.  Those  found  on  our 
coasts,  although  unfit  for  the  sponge  market,  form  most  in- 
teresting objects  for  the  cabinet  or  aquarium.  A  warmer  sea 
and  more  genial  climate  than  ours  appear  necessary  to  develop 
the  descriptions  of  sponge  sought  by  the  merchant,  who  obtains 
the  groat  bulk  of  his  supply  from  the  ports  of  tho  Mediterranean, 
the  coasts  of  Syria,  the  Greek  Islands,  and  Barbary  being  noted 
for  their  yield  of  sponge.  Tripoli,  Lattakien,  and  Beyront  arc 
the  principal  ports  of  shipment.  The  Turkish  sponge  trade  is 
also  of  considerable  importance ;  from  4,000  to  5,000  men,  and 
between  600  and  700  boats,  being  annually  employed  in  it.  The 
Greeks  may,  however,  be  considered  the  principal  sponge-fishers. 
Much  experience,  skill,  and  hardihood  are  needed  to  qualify  a 
man  for  classification  amongst  first-class  sponge-divers,  many 
of  the  most  valuable  specimens,  which  sell  readily  in  Paris  or 
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Vienna  for  from  £1  to  £10  each,  being  obtained  at  depths 
varying  from  ten  to  thirty-five  fathoms.  To  aid  in  the  descent, 
the  diver  makes  use  of  a  triangular  stone,  with  a  hole  in  one 
corner,  through  which  a  rope  is  spliced.  On  reaching  the 
deep  sea-gardens,  where  the  rock  ledges  and  pinnacles  are 
clothed  with  marine  growths,  the  diver,  retaining  a  hold  on  his 
rope,  dextrously  breaks  away  the  holdfasts  of  the  sponges, 
places  them,  with  their  foundations,  under  his  arm,  until  a  suffi- 
cient load  has  been  gleaned,  when  a  pull  on  the  rope  signals  to 


thick,  glairy,  gelatinous  matter,  before  spoken  of.  To  remove 
this,  and  thus  prevent  the  sponge  from  becoming  putrid,  large 
pits  are  dug  in  the  sand.  In  these  the  sponges  are  placed  witli 
water,  when  a  number  of  men  and  boys  thoroughly  tread  them 
with  their  feet,  until  the  mass  is  rendered  free  from  impurities. 
The  growth  of  commercial  sponge  is  extremely  rapid,  two  years 
being  sufficient  to  restore  well-fished  sponge  grounds  to  a  fit 
condition  for  a  fresh  sea-harvest.  It  has  been  ascertained  by 
chemists  that  sponges  are  particularly  rich  in  nitrogen,  being 


haul  up,  and  he  ascends  to  the  surface  with  his  ocean  treasures,     equal  in  that  element  to  t.he  best  samples  of  guano.    Iodine  and 


'  In  shallow  water,  where  inferior  sponges  are  found,  long-handled 
prong-shaped  hooks  are  used  for  detaching  them  from  their 
places  of  attachment.  A  number  are  torn  and  injured  by  the 
points  of  the  instrument,  and  therefore  command  but  an  inferior 
price,  but  still  swell  the  grand  total  of  the  harvest.  It  has 
been  computed  that  the  united  Greek  and  Turkish  sponge 
markets  make  an  annual  return  of  from  ^£90,000  to  .£100,000. 
A  great  number  of  rough  and  coarse  sponges  are  taken  near 
the  Bahama  Islands,  in  the  Gulf  of  Florida.  The  coasts  of 
many  or  the  West  Indian  islands  also  furnish  a  fair  quota  of 
sponge  growth;  about  215,000  pounds — worth,  roughly,  about 
;81 7,000 — are  sent  annually  to  this  country. 

Sponges,  when  first  taken  from  the  sea,  are  filled  with  the 


bromine,  elements  extensively  used  by  pharmaceutical  chemists 
and  photographers,  exist  in  considerable  quantities  in  even  the 
most  neglected  members  of  the  sponge  family,  so  that  there  is 
no  reason  why  the  masses  of  sea-drift  cast  by  every  high  tide 
and  gale  on  our  coast-line  should  not  be  turned  to  profitable 
account.  Nature,  in  her  wisdom,  builds  up  no  imperfect  or  in- 
complete structure.  Hers  is  a  chemistry  which  knows  no  error; 
and  whether  we  examine  the  flint-covered  wheat  straw,  the 
pearl-lined  shell,  the  stores  of  lime  laid  up  in  the  great  coral 
reefs,  the  beetle's  wing,  or  the  exquisite  tints  found  on  the 
feathers  of  birds,  no  element  will  be  found  wanting  to  render 
perfect  that  which  man,  in  all  his  wisdom,  would  fail  to  imitate 
successfully. 
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LK  >    IN    BOTANY.      XI.l  I  I. 

BE'  ..ntinutd). 

.u  has  boon  said  tu  »how  that  the  family  of  Lichen* 
id  l>y  110  moans  deficient  nthcr  in  int<T«--t  «r  in  l>":iuty  :  lmt  a 
•:•!!.••  which  awaits  ns  on  thn  moor,  the  Cladonias,  will,  we 
ilnnk,  I).-  touii'l  more  interoatintf  than  any  we  hare  yet  seen. 
.if  tin-  tribe  are  of  a  character  in  some  respecU  quite 
.int.Ti  nt  in. m  most  of  tho  varieties  which  we  have  described, 
inasmuch  aa  they  grow  on  the  earth,  and  bear  much  the  appear- 

•  aa  well  aa  in  general  the  name  uf  mosses. 
Cloaely  m.ittintf  the  surface  of  tho  ground  all  over  the  aide  of 
tho  hill,  au'l  between  tho  bushes  on  that  little  bit  of  coppice, 
iioa  the  pretty  and  valuable  apeoiea,  the  Cladonia  ranytfcrina, 
i  .leer  moan.      This  ia  branched  and  hoary,  growing  many 
ui.'liiM  doop,  and  in  early  aprin^ 
exhibiting   a   moat   exquisitely 
lovoly  appearance,  oa  the  half- 
moltod     hoar-frost    glittera   in 
the  nun  shine,  and  aeema  to  tip 
its    inultituilinouB  pointa  with 
•  •lusters     of    diamonds.      This 
species    covers    acres,    indeed 

•••strive  miles  of  ground,  in 
l.ai>l;uul,  especially  on  those 
tr.i>:t4  whore  pine-forests  have 
been  burned,  and  supplies  food 
for  the  reindeer  throughout  the 
long  northern  winters.  Its 
fruit  is  borne  at  the  extreme 
points  of  the  branches  in 
brown  clusters.  On  tho  banks 
and  walls  which  divide  and 
flank  the  moor,  are  found 
several  other  varieties  of  Cla- 
donia growing  in  the  peat. 

There  is  the  beautiful  grey- 
cup,  or  chalice-moss,  which 
sends  up  from  a  cluster  of  grey 
thalli  lovely  little  cups  each 
about  largo  enough  to  contain 
a  drop  of  water,  and  from  tho 
edges  of  these  cups  proceed,  in 
the  course  of  time,  clusters  of 
other  and  smaller  cups,  lifted 
on  long  foot-stalks,  which  again 
occasionally  branch  and  bear 
more  cups  at  their  points,  tho 
edges  of  all  of  which  are  eventu- 
ally furnished  with  branches  of 
brown,  shining  apothecia.  This 
is  Cenomyce  pixidata ;  and  in 
the  same  situations  we  shall 
find  another  species,  Cenomyce 
fimbriata,  even  more  beautiful 
than  Cenomyce  pixidata,  for  its 
cups  are  elegantly  fringed  at 
the  edges,  and  it  is  furnished 
with  delicately  crenate  thalli, 

or  leaves  of  a  silvery  greenish-white,  which  cluster  on  the 
podetia,  and  on  the  outside  of  the  cup  (Fig.  295).  There  are 
many  other  species  of  Cladonia  and  Cenomyce,  all  likely  to  be 
found  on  the  moor.  The  autumn  is  tho  season  in  which 
they  are  in  perfection,  although  we  still  find  them  in  situ,  for 
lichens  are  very  slow  in  growth  and  in  decay,  and  will  remain 
for  years  with  very  little  variation  in  their  appearance.  Several 
of  these  tribes  bear  fruit  of  the  most  brilliant  scarlet  hue,  as 
bright  as  small  coral  beads,  and  the  silvery  grey  of  their  setting 
makes  them  more  admirable  than  the  jewels  of  a  bride ;  indeed, 
our  jewellers  have  overlooked  a  tribe  which  might  furnish  many 
a  beautiful  type  for  ornaments,  either  for  a  fair  lady's  dress,  or 
for  tho  decoration  of  her  room  or  table.  The  varied  forms  of 
these  genera  deserve  some  special  notice :  some,  as  we  have 
seen,  are  cup-like ;  one  takes  exactly  tho  form  of  the  horn  of 
the  stag — this  is  the  Cenomyce  ccrvicornis,  and  is  found  on  tho 


293.  FRINGED  CUP  MOSS  (CLADONIA  FIMBRIATA).  293.  CEXOMYCE  BELLI- 
DIFLORA.  297.  CENOMYCE  DEFOKMIS.  293.  BORRERA  FUKFUF.ACEA. 
299.  8PH£BOPRORON  COBALLOIDES.  300.  GRAFKIS  SCBIFTA  301. 
CUDBEAR  (PARHELIA  TABTAREA). 


(Fig.  297),  u  Bulphur-ooloured,  and  grows  in  branching  tufU 
throe  inchwi  high,  and  bearing  scarlet  fruit,  at  the  rooU  of 
trees.  But  we  must  forbear,  for  to  attempt  to  enumerate  the 
varied  and  capricious  appearances  of  all  the  specie*  of  thi* 
interesting  gonua  would  be  in  rain,  and  we  must  content  our- 
selvoa  with  giving  figures  of  two  other  varieties,  namely, 
Borrera  furfurcuxa  (Fig.  298)  and  8pha>rophoron  coralloidei 
(Fig.  299),  for  there  remain  two  of  tho  fire  tribes  of  lichen* 
which  we  have  as  yet  not  noticed. 

The  fourth  tribe,  the  Athalami,  contain*  but  one  genus,  the 
.  i ;  these  are  all  yellow,  and  form  a  sort  of  leprous  crust 
on  rocks,  old  pales,  or  tree*,  the  mode  of  their  fructification, 
being  as  yet  unknown. 

The  fifth  tribe,  or  I'teudo-Licltenfi,  contains  some  very  inte- 
resting species  :  the  flr*t  genus,  or  Opegrapha,  is  named  so  from 

two  Greek  words  signifying  a 
chink,  and  to  write,  because  the 
shields  or  apothecia  are  crack* 
upon  the  surface  of  the  thallu*. 
which  look  like  strange  Oriental 
characters  on  a  pale  grcand. 
They  are  almost  always  /bund 
on  the  smooth  bark  of  tree*, 
varying  in  colour,  some  being 
black,  others  white,  olive,  grey, 
green,  or  yellow.  There  u 
another  genus,  Qraphis,  which 
is  even  more  remarkable  for 
its  resemblance  to  written 
characters  than  Opographa ; 
Oraphia  acripta  (Fig.  300) 
and  Graphia  aerpentina,  but 
especially  the  former,  having 
markings  strikingly  like  the 
Chinese  character. 

But  in  our  admiration  of  the 
external  character  of  lichen*, 
we  must  not  forget  to  take  a 
glance  at  their  hidden  qualities, 
nor  withhold  our  praise  to  Him 
who  has  given  to  such  simple, 
and  often  unnoticed  plants, 
qualities  which  render  them 
exceedingly  valuable  to  man, 
and  make  some  of  the  species 
highly  important  articles  Li 
commerce. 

We  havo  noticed  the  value 
cf  the  reindeer-moss,  or,  as  it 
is  frequently  called,  Lapland 
moss,  as  the  main  food  of  the 
reindeer ;  and  there  is  no  ne- 
cessity to  Bay  mu'jh  of  that 
well-known  kind,  the  Iceland 
moss,  Cetraria  Islandica,  which 


is  sold  in  all  chemists'  shops, 
and  so  frequently  ased  as  an 
article  of  diet  for  consump- 
tive and  weak  patients.  Tho 

Roccella  tinctoria,  or  true  dyer's  lichen,  ia  the  orchil  of 
commerce,  celebrated  for  yielding  a  fine  purple  dye,  for 
which  the  cudbear  (Parmelia.  tartarea,  Fig.  301)  is  but  a 
poor  substitute,  though  one  which  is,  nevertheless,  in  much 
request,  and  by  collecting  which  many  an  industrious 
peasant  in  the  Highland  district  gains  his  living.  This 
lichen  is  scraped  from  tho  rocks  with  an  iron  hoop,  and 
sold  in  large  quantities  to  tho  Glasgow  merchants.  It  is  no 
easy  process  to  obtain  it,  for  to  dislodge  lichens  cf  the  crusting 
growth  which  have  once  established  themselves  on  rooks  and 
stones  is  hard  work.  They  not  unfrequently  take  up  their 
position  on  grave-stones,  and  effect  in  a  few  years  that  which, 
without  their  aid,  would  scarcely  be  accomplished  in  centuries 
— namely,  the  total  obliteration  of  the  name,  dates,  and  other 
inscriptions  which  had  been  on  tho  stones.  The  simplest  and 
surest  mode  of  dislodging  tho  foe  from  such  poaitiona,  is  to 


Pentland  and  other  high  hills  ;  another,  Cenomyce  bellidiflora,  or  cover  the  stone  on  which  they  have  congregated  with  earth, 

da: ay-flowered  cenomyce  (Fig.  29C),  grows  in  stiff  ssaly  tufts  on  turf,  or  other  matter,  which  by  depriving  them  of  their  main 

the  tops  of  lofty  mountains ;  whilst  another,  Cenomyce  dtformia  supporters,  air  and  light,  will  soon  clear  off  the  incumbrance, 
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and  make  the  Inscriptions  legible.  There  are  several  lichens 
besides  the  orchil  and  the  cudbear  which  are  used  as  dyes,  and 
others  besides  the  Iceland  moss  which  are  eaten.  The  Tripe-de- 
roche  (Umbilicaria  pustulata)  is  one  of  these.  It  is  very  beauti- 
ful in  appearance,  out  one  would  scarcely  suppose  it  possible 
that  any  nounsnment  could  be  obtained  from  such  a  mere 
scaly  sort  of  crust  as  it  forms.  It  is,  however,  a  valuable 
article  of  diet  to  the  Canadian  hunters  ;  and  some  English 
travellers  (Dr.  Richardson  and  his  company)  were  for  a  long  time 
sustained  by  this  strange  food  alone,  when  wandering  amidst 
those  northern  snows  in  pursuit  of  scientific  objects. 

On  rocks  by  the  sea  we  find  many  species  of  lichens,  particu- 
larly such  as  belong  to  the  genera  Lecidea,  Endocarpon,  Urceo- 
laria,  etc.  ;  but  some  of  the  beautiful  genus  Ramalina  are  also 
found  in  such  localities,  and  among  them  that  very  pretty  one, 
tho  Ramalina  scopulorum,  or  ivory  lichen. 

We  must  now  leave  the  consideration  of  this  interesting  but 
almost  unknown  family ;  but  before  we  do  so  we  would  remind 
cur  readers,  that  there  is  no  branch  of  knowledge  which  does 
noi  hold  out  some  reward  which  he  who  studies  it  with  care 
cannot  fail  to  attain  ;  and  that  the  health  and  pleasure  gained 
by  the  brisk  and  varied  walks  to  which  the  pursuit  of  mosses 
and  lichens  invite  their  votaries,  at  a  season  when  some  incen- 
tive to  leave  the  fireside  is  especially  needful,  will  well  reward 
them  for  a  little  effort  in  the  pursuit  of  this  branch. 


LESSONS    IN    SPANISH.— IV. 

DEGREES  OP  COMPARISON  (continued). 

MOST  adjectives  may  have  their  superlatives  formed  by  muy 
prefixed,  or  by  'the  ending  isimo.  There  are  a  few,  however, 
Buch  as  those  ending  with  ial  and  antepenults  (i.e.  those  ac- 
cented on  the  last  syllable  but  two)  ending  with  co,  go,  lo,  which 
form  their  superlative  absolute  always  with  muy ;  as,  social, 
social;  muy  social  (and  not  soeialisimo),  very  social.  As  a 
general  rule,  adjectives  of  many  syllables  form  their  superlative 
absolute  by  muy  and  not  with  isimo.  The  superlative  of  mucho, 
much,  is  always  muchisimo. 

The  superlative  relative  is  formed  by  placing  the  definite 
article  before  mas  (more)  or  menos  (less),  and  putting  these 
before  the  adjective;  as— 

El  Judio  es  el  mas  rico  de  todos,        The  Jew  is  the  most  rich  (the  richest) 

of  all. 

Remark. — Some  of  the  adjectives  have,  besides  the  regular 
superlative  absolute,  also  an  irregular  one,  derived  from  some 
ancient  form  of  the  adjective  ;  as,  fidelisimo,  very  faithful ; 
bonisimo,  very  good.  The  regular  superlative  of  these  adjec- 
tives is  fieliBimo  and  buenisimo,  from  fiel,  faithful,  and  bueno, 
•jood. 

VOCABULARY. 

Aleman,  German. 
Amable,  amiable. 
Alto,  high,  lofty. 
Annonioso,  harmonious 
Bello,  fine,  elegant. 
Benigno,  benign. 
Be"stia,  beast. 
Brilliante,  brilliant. 
;,  Culpable,  culpable. 
El   medico   hallo,   the 
doctor  found. 

EXERCISE  7. — SPANISH-ENGLISH. 

1.  La  muger  es  muy  amable.  2.  El  juez  es  muy  viejo.  3.  El  criado 
es  muy  culpable.  4.  La  lengua2  espaiiola1  es  bella  y  muy  armoniosa. 
6.  La  luna  es  muy  brilliante.  6.  Las  estrellas  son  muy  brilliantes.  7. 
Las  torres  son  altisimas.  8.  Las  Espaiioles  sou  muy  soberbias.  9. 
El  juez  es  muy  escrupuloso.  10.  La  casa  es  altisima.  11.  El'buey  es 
tan  fuerto  como  el  caballo.  12.  El  pintor  es  mas  robnsto  que  el 
Jmpresor.  13.  Las  criadas  de  la  Espaiiola  son  mas  garrulas  que  los 
criados  del  Aleman.  14.  El  sol  es  mas  brilliante  que  la  luna.  15.  La 
luna  es  me'nos  brilliante  que  el  sol.  16.  La  hija  del  medico  es  menos 
Lermosa  que  la  hija  del  juez.  17.  Las  casas  no  sou  tan  altas  como  las 
torres. 

EXERCISE  8. — ENGLISH-SPANISH. 

1.  The  mountain  is  very  high.  2.  The  male-servant  is  very  old.  3. 
The  Spanish2  language1  is  elegant  and  very  harmonious.  4.  The  sun 
is  most  brilliant.  5.  The  stars  are  very  brilliant.  6.  The  painter 
is  as  proud  as  the  judge.  7.  The  horse  is  as  strong  as  the  ox.  8. 


En,  in,  on.                         Luna,  moon. 

Escrupuloso,     scrupu- 

Monte, mountain. 

lous. 

Plaueta(masc.),  planet. 

Estrella,  star. 

Prud^ncia,  prudence. 

Garrulo,     garrulous, 

Sol,  sun. 

talkative. 

Sombrero,  hat. 

Gdnio,  genius,  disposi- 

Tesoro, treasure. 

tion. 

Todo,  cuery,  all. 

Leon,  lion. 

Torre  (fern.),  toicer. 

Los  medicos  hallaron, 

Viejo,  old. 

the  doctors  /ou;id. 

The  carpenter  is  as  rich  as  the  printer.  9.  The  daughters  of  the 
German  woman  are  less  culpable  than  the  daughters  o£  the 
Spanish  woman.  10.  The  stars  are  less  brilliant  than  the  moou. 
11.  The  lion  is  stronger  than  the  horse.  12.  The  judge  is  wiser  than 
the  physician. 

PERSONAL    PRONOUNS. 

The  personal  pronouns  are — yo,  I ;  tu,  thou ;  usted,  you;  el, 
ella,  ello,  he,  she,  it;  nosdtros  (masc.),  nosotras  (fern.),  u-e; 
vosdtros  (masc.),vosotras  (fern.),  ye;  ustedes,  you;  ellos  (maac.), 
ellas  (fern.),  they ;  se,  himself. 

Nos  is  sometimes  used  in  the  nominative  for  nosotros  ;  as,  we 
(nos)  the  representatives  of  Mexico. 

Vos  is  used  only  in  addressing  the  Deity  or  persons  of  very 
superior  rank. 

Usted  is  tho  only  word  with  which  persona  address  and  are 
addressed  in  ordinary  conversation  in  Spanish.  It  is  a  contrac- 
tion of  vuestra  merced  (your  worship) ;  and  though  it  is  always 
to  be  translated  by  the  second  person  (you)  in  English,  it  is,  of 
course,  of  the  third  person,  and  requires  ita  corresponding  pos- 
sessive pronoun  and  the  verb  to  which  it  may  be  the  nominative 
to  be  in  the  third  person.  In  writing,  usted  is  nearly  always 
abbreviated  into  v.,  vm.,  vmd.,  vd.,  V.,  Vm.,  VM.,  Vtra.,  or  Md. ; 
and  the  plural  (ustedes)  into  vs.,  vms.,  vmds.,  FF.,  Vms.,  Vmds. 

The  personal  pronouns  have  two  forms  of  the  objective  case, 
the  direct  and  the  indirect,  the  first  governed  by  the  verb  or  the- 
preposition  to  (understood),  and  the  second  always  governed  by 
a  preposition  before  it  (expressed) ;  as — 

1st.  Juan  me  dio  iin  libro,  John  (to)  me  gave  a,  loo/:. 

•2nd.  Juan  vino  por  mi,  John  came  for  me. 

The  personal  pronouns*  are  declined  as  follows  : — 

FIRST    PERSON. 

Singular.  Plural. 


Norn. 

Yo,  I. 

Nosotros,  -as,  we. 

1st  Obj. 

Me,  me,  to  me. 

Nos,  us,  to  us. 

2nd  Obj. 

A  mi,  fo  ;,i.;. 

A  nosotros,  -as,  to  MS. 

SECOND   PERSON. 

Nom. 

Tu,  t7iou. 

Vosotros,  -as,  you. 

1st  Obj. 

Te,  thee,  to  thee. 

Os,  you,  to  you. 

2nd  Obj. 

A  ti,  io  thee. 

A  vosotros,  -as,  to  you. 

THIKD    PERSON   MASCULINE. 

Nom. 

El,  he. 

Ellos,  they. 

1st  Obj. 

Le,  him,  to  him. 

Los,  them  ;  les,  to  thuni. 

2nd  Obj. 

A  dl,  to  him. 

A  ellos,  to  them. 

THIRD   PERSON   FEMININE. 

Nom. 

Ella,  she. 

Ellas,  t7iey. 

1st  Obj. 

La,  her;  le,  to  Jier. 

Las,  tJiem;  les,  to  them. 

2nd  Obj. 

A  ella,  to  her. 

A  ellas,  to  them. 

THIRD    PERSON    FOR    INDEFINITE    OBJECTS. 

Nom. 

Ello,  it. 

1st  Obj. 

Lo,  it. 

(Wanting  in  the  Plural.) 

2nd  Obj. 

A  ello,  to  it. 

THIKD  PERSON  IN  ADDRESSING. 


Nom.       Vmd.,  your  u'orship,  you. 
1st  Obj.    Le,  iyour  u'orship,  to  you. 
2nd  Obj.  A  vmd.,  io  your  worship, 
to  you. 


Vmds.,  your  worships,  you. 
Les,  your  worships,  to  you. 
A  vmds.,  to  ijour  worships }  to 
you,. 


THIRD    PERSON   REFLECTIVE. 

1st  Obj.    Se,  himself,  herself,  itself;  themselves. 

2nd  Obj.  A  si,  to  himself,  to  herself,  to  itself ;  to  themselves, 
A  pronoun  of  the  first  objective  case  is  placed  before  the- 
verb  which  governs  it,  except  with  infinitives,  imperatives,  and 
gerunds ;  as — 


El  hombre  me   dijo,  the  mail  sate! 
to  me. 


Los  perros  los  siguieron,  the  dogs 

followed  them. 

If  the  sentence  begin  with  a  verb,  the  pronoun  is  allowed  to 
come  after  it :  in  other  words,  a  pronoun  of  the  first  objective 
case  may  or  may  not  beyin  a  sentence.  When  tho  pronoun 
comes  after  the  verb,  it  is  joined  to  it,  and  both  form  one  word; 

Negoles  el  cielo  este  gozo,  Denied-thena  heaven  this  pleasure. 

The  first  objective  case  is  employed  in  Spanish,  when  in  Eng 
lish  either  the  verb  or  the  preposition  to,  expressed  or  undor. 
stood,  governs  the  personal  pronouns  ;  as — 
Pablo  me  mandd,  Paul  commanded     Juan  te  dio  un  libro,  John  yava  (to) 

me.  thee  a  beofc. 

*  We  have  here  used  only  the  preposition  d  before  the  indirect  or 
second  objective,  though  any  other  preposition  would  require  the  same 
case  j  as,  de  &.,  por  ellos,  para,  mi. 


"NS  IN  GEOGRAPHY 


When  in  Knt'li-h  tho  personal  pronouns  of  tin-  Iliird  person 
are  govern.  •  !>,  in  Spanish  /•  r  the  manou- 

I'nr  thn  ffininino,  arc  Uflod  j  as — 


!.u   iituuur  U   vio,   tin  woman   «au> 

him. 


1 1  t.i   lot  liullo,  (he   Iraaelbr 
) 

.  in  l-in^'li.-xh  tho  purmjiial  prtmoiini  of  t)i«  Un.d  perion 
are  guv  the   prCpOtUin  tt>,  expn-HMxl  or  undt-r-t 

Spaniah  U  and  U»  aro  used  for  both  gender* ;  as — 


U  dijo,  the  jadift  laid  to- 
l.iui  (or  to-her). 


Los  libroro*  It*  illerou  librae,  tin 
bookttlUr*  f  ant  (to)  them  book*. 


Tho  Hocond  objective  is  always  used  after  comparatives ;  as — 
'IV-  quioro  uiaa  quo  4 el,  I  love  thee  more  than.  him. 

A  personal  pronoun  of  the  sooond  objective  easo  in  placed 
.1  proposition}  as— 

Oayo  temor  *o6re  <3,  ftarfM  upon  I  El  pintor  lo  hizo  poro    m(,    the 
him.  I      painter  made  it  for  me. 

If  in  English  two  objective  cases  of  personal  pronouns  aro  in 
the  same  sentence,  one  of  them  governed  by  tho  preposition  to, 
understood,  and  the  other  by  a  verb,  the  one  governed  by  tho 
ition  is  placed  first;  as — 


Maria  nie  lo  diu,  Mary  (to)  me  it 
oace  (or,  Mary  gave  it  to  me). 


Pedro  lei  la  llevu,  Pater  (to)  them 


he,-  brought   (or,   brouyht   her  to 
them). 

If  tho  pronoun  bo  reflective  —  that  is,  if  the  nominative  and 
objective  cases  refer  to  tho  same  person  —  the  reflective  pronoun 
utast  come  before  the  other,  if  another  be  used  in  tho  same 
sentence  ;  as  — 

El  cnra  se  mo  dirigio,  The  rector  addressed  himself  to  me. 

When,  in  tho  second  objective  case,  any  one  of  the  pronouns 
mi,  ti,  si,  is  preceded  by  tho  preposition  con,  (with),  this  preposi- 
tion is  prefixed  to  the  pronoun,  and  the  syllable  go  affixed,  tho 
whole  forming  one  word  ;  as  — 
Juan  vino  conmijo,  John  came  with-  I  Ella  vino  contioo,  she  came  with- 

me.  |      thee. 

The  first  objective  case  of  the  personal  pronouns  comes  after 
infinitives,  imperatives,  and  gerunds*  of  the  verb,  forming  one 
word  with  the  verb  ;  as  — 
Danoe  diuero,  give-us  money. 
Kagame   vmd.   una   casaca,   mafce- 


me,  your  uwship,  a  coat. 


Entonces  Pedro  toraandole  aparte, 
comenzo  a  reiiirle,  then  Peter, 
takiny-hirn  apart,  began  to  chidc- 
him. 

When  one  verb  governs  another  in  the  infinitive,  tho  objec- 
tive pronoun  may  come  before  the  first  or  after  the  second 
verb ;  as — 

El  Aleman  la  va  a  ver;  or,  el  Ale-     The  German  her  goes  to  see;  or,  t?u> 
mau  va  a  verla,  German  goes  to  see-her. 

The  first  or  second  person  plural  of  the  imperative  drops  its 
final  letter  when  nos  or  os  is  joined  to  it ;  as — 

Sentumonos   (and    not   sentamos-  I  Quarditos    (and     not    guar  dados), 
nos),  let-iw-seat-ourseli>«s.  guard-yourselres. 

Ello,  and  its  objective  case  lo,  are  properly  used  for  a  noun 
to  which  wo  cannot  assign  any  gender ;  and  though  not  strictly 
correct,  the  practice  is  allowed  of  using  lo  for  the  masculine  le, 
if  this  pronoun  be  directly  governed  by  a  verb. 

Personal  pronouns  must  always  agree  with  the  nouns  for 
which  they  are  substituted  in  gender,  person,  and  number. 

VOCABULARY. 


Alguno,  some,  any. 
Comprar,  (to)  buy. 
Coufianza,  conscience. 
Dar,  (to)  give. 
Hablar,  (to)  speak. 
Hablaron,  (they)  spofc*. 
Hablo,  (he)  sjiofce. 


Hizo,  (he)  made,    (he)  i  Tii  eres,  thou  art. 

did.  Ver,  (to)  sec. 

Mucho,  much,  many,     j  Vinieron,  (they)  came. 
Nosotros  somos,  toe  are. !  Vino  (he)  came. 
Para,  for.  Vio,  (he)  saw. 

Pedro,  Peter.  Yof  soy,  I  am. 

Tra«d,  briruj  (ye).  !  Yo  voy.IjOj/amjoing. 


EXERCISE  9. — SPANISH-ENGLISH. 

(The  Personal  Pronouns  are  in  Italics.) 

1.  Fedro  me  escribio  dos  cartas.     2.  Ella  le  dio  un  libro.     3.  El  los 
hallo.     4.  £Ua  Us  cscribiu  algunas  cartas.     5.  El  medico  le«  hablo.     6. 


*  A  gerund  is  used  in  Spanish  as  the  present  participle  in  English  ; 
as,  amaudo,  loving. 

t  For  the  present,  wo  shall  use  the  nominative  personal  pronouns 
with  tho  verb,  though  they  are  not  iu  general  required. 


To  toy  pobM  jr  vi«Jo.  7.  Tii  erw  may  ribio.  8.  £1  «•  IfBorant*.  ». 
tfotottrot  tome*  foerU*  y  ricot.  10.  El  pintor  to  dU  una  euehara  4* 
Plata.  11.  La  mogvr  not  vU.  12.  Bl  earpintero  KM  h*U6. 
EcpanolM  U  hubloron.  U.  Bl  JOM  tteae  much*  confianx*  en  *d.  U. 
Pedro  l»  dio  el  libro.  Id.  El  Aluuuui  BO  U  dW  diaero.  17.  La  tLTT^in 
no  It  habl-i.  IK.  L»  muK«r  DO  nu  hubUi.  19.  El  pintor  no  U  »i.i.  20. 
El  curpiutc-ro  no  lo*  haUu.  21.  I'o  voy  4  darU  un  libro.  22.  V.  ••  rico. 
-  ..  >'  V.  son  pobrei.  ai.  Yd*, 


In  forming  a  negative  *ontenoe,  the  adverb  no  mutt 
n«t  only  before  the  verb,  but  even  before  personal 
the  first  objective  oaae  ;  an,  Joan  no  me  1«  <lijo,  ./ 
it  said  —  i.e.,  John  laid  it  not  to-me. 

Vmd   (pronounced    uxli'd),   though   of    the   third   pcrvon,   i» 
f(|uivalcnt  to  the  Englinh  word  you  ;  thus  the  wntenoe  "  you 
li,"  if  addressed  to  one  person,  woul.i  <•»  rioo 

(your  iwrship  it  rich)  ;  if  addressed  to  more  than  one  penon, 
vms.  son  ricoi  (your  worn/tip*  are  r'vi  femalen  are 

referred  to,  the  feminine  form  of  the  adjective  must  bo  used. 

EXERCISE  10.  —  ENGLISH-SPAN; 

1.  Peter  wrote  me  two  letter*.  2.  The  painter  (fare  him  a  book.  3. 
She  found  thorn.  4.  He  wrote  to-them  come  letter*.  5.  I  am  poor  and 
old.  6.  The  judge  spoke  to-them.  7.  Thou  art  very  rich.  &  He 
U  wise.  9.  We  are  ignorant.  10.  They  are  strong  and  rich.  11.  The 
painter  gave  thee  a  silver  spoon.  12.  The  woman  saw  us.  1 
carpenter  spoke  to  us.  14.  The  Spanish  woman  spoke  to  him.  Jj. 
The  physician  saw  him.  16.  The  Frenchwoman  saw  them  (UMC.). 
17.  The  German  woman  saw  them  (fern.).  18.  The  carpenter  made  it 
(lo)  for  him.  19.  The  painter  has  confidence  in  her.  20.  The  printers 
have  much  confidence  in  him.  21.  The  Englishman  made  it  for  me. 
22.  Tou  gave  me  a  book.  '£•  You  are  very  wise.  24.  You  ire  hungry. 
25.  You  have  a  house.  26.  You  (plur.)  are  thirsty.  27.  You  (pl«r.) 
are  not  proud.  28.  You  (plur.)  love  the  truth.  29.  The  physician 
has  much  confidence  in  you.  30.  I  am-going  to  give  you  (le)  a  book. 


KEY  TO  EXERCISES  IN  LESSONS  IN  SPANISH.— III. 
EXERCISE  5. 

1.  Tho  way  is  narrow.  2.  The  house  U  spacious.  3.  The  women 
are  proud.  4.  The  Englishmen  have  no  money.  5.  The  English  women 
are  not  hungry.  6.  The  Spaniards  are  not  thirsty.  7.  The  American 
women  are  handsome.  8.  The  books  are  new.  9.  A  good  general  is 
the  soul  of  an  army.  10.  Tbo  Frenchman  is  poor  and  proud. 
11.  The  physician's  friend  is  ignorant.  12.  The  judge  is  wise  and 
rich.  13.  A  false  tongue  does  not  love  truth.  14.  The  Americans 
love  money.  15.  The  painter's  sons  are  strong  and  robust.  10.  The 
poor  men  are  hungry. 

EXERCISE  6. 

1.  El  Frances  escribio  cartas  a  la  Espafiola.  2.  Los  Americanos 
sou  amigos  de  los  lugleses.  3.  El  cainino  del  impio  es  teuebroeo. 
4.  Las  hijas  del  Espanolo  son  liudas.  5.  Los  libros  son  nuevos. 
6.  La  oasa  del  medico  es  espaciosa.  7.  Los  caballos  del  Ingles  so« 
fuertes.  8.  Los  hijos  del  juez  son  probros  y  sobiSrbios.  9.  La  hija 
de  la  Francosa  es  soborbia  •'•  ii^norante.  10.  Las  hermanas  del  pintor 
son  ricas  y  hermosas.  11.  Un  bucn  honibro  ama  la  verdad.  12.  La 
lengua  fuJaz  no  ama  la  verdud.  13.  Los  Espaiioles  y  los  Americano* 
aman  dinero.  14.  Las  cucharas  de  plata  sou  nuevas.  15.  El  camiuo 
es  estreoho.  16.  El  hijo  del  juez  es  malo  <•  ignorante.  17.  Loe  im- 
presores  son  ricos.  18.  El  criado  del  medico  es  robusto. 


LESSONS  IN  GEOGRAPHY.— XLII. 

AUSTRALASIA. 

THE  south-western  division  of  Oceania,  to  which  the  name  of 
Australasia  or  Melanesia  has  been  given  by  geographers, 
belongs  almost  entirely  to  tho  British  Empire.  The  superficial 
area  of  the  land  that  is  contained  in  it  has  been  estimated  at 
very  nearly  3,430,000  square  miles,  while  the  population  is 
certainly  not  less  than  2,500,000.  Within  the  boundaries  of 
Australasia,  which  were  given  in  detail  in  our  last  lesson,  are 
comprised  the  continent  of  Australia,  Tasmania,  the  three 
islands  collectively  called  New  Zealand,  the  Auckland  Isles, 
Antipodes  Island,  Norfolk  Island,  the  Chatham  Isles,  New 
Caledonia,  New  Hebrides,  Queen  Charlotte  Isles,  Solomon  Isles, 
the  Louisiade  Archipelago,  New  Britain,  New  Ireland,  the 
Admiralty  Isles,  and  Papua  or  New  Guinea,  with  a  few  un- 
important islets. 

The  most  important  part  of  Australasia  is  the  continent  of 
Australia,  or  the  great  island  of  New  Holland,  so  called  because 
it  was  discovered  by  the  Dutch.  It  is  bounded  on  tho  north  by 
tho  Arafura  Sea,  the  Gulf  of  Carpentaria,  and  Torres  Strait ;  on 
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tho  south,  by  the  South  Pacific  Ocean  and  Bass  Strait ;  on  the 
oast,  by  the  South  Pacific  Ocean  ;  and  on  the  west  by  the 
Indian  Ocean.  The  most  northern  point  of  Australia  is  Cape 
York,  in  lat.  10°  43'  S.  and  long.  142°  29'  E.,  and  the  most 
.southern  point  is  Wilson  Promontory,  in  lat.  39°  11'  S.  and 
long.  146°  25'  E.  The  most  eastern  point  is  Cape  Byron,  in 
lat.  28°  38'  S.  and  long.  153°  37'  E.,  and  the  most  western 
paint  is  Steep  Point,  in  lat.  26°  5'  S.  and  long.  112°  50'  E.  The 
groatest  breadth  of  Australia  from  north  to  south  is  about  2,000 
miles,  and  its  greatest  length  from  east  to  west  is  about  2,500 
miles.  As  the  average  length  and  breadth  of  this  continent  are 
considerably  less  than  these  extreme  measurements,  the  area  or  ! 
surface  of  Australia  is  estimated  at  about  3,000,000  square 
miles,  or  about  1,920,000,000  imperial  acres.  As  the  superficial 
area  of  Australia  is  only  about  810,000  square  miles  less  than 
Europe,  it  follows  that  this  continent  is  one  of  the  most 
valuable  appanages  of  the  British  crown. 

The  continent  of  Australia  is  compact  in  form,  approaching 
that  of  the  section  of  a  human  head  and  neck,  when  viewed 
vartically  from  east  to  west ;  the  peninsula  which  terminates  in 
Cape  York  representing  the  nose,  and  the  colony  of  Victoria,  or 
Port  Philip,  tha  back  of  the  head.  There  are  few  largo  inlets  of 
the  sea  around  its  shores,  so  that  the  interior  of  this  continent 
tD  a  very  large  extent  is  as  yet  unknown.  The  only  bay  of  con- 
siderable magnitude  is  called  the  Gulf  of  Carpentaria,  which  is 
situated  on  the  north  between  Torres  Strait  and  the  waters  of 
the  Arafura  Sea.  In  this  gulf  are  situated  Groote  Eylandt, 
Wellesley  and  Pellew  Islands.  Westward  of  this  gulf  are 
Arnhem  Bay,  Van  Diemen  Gulf,  and  others  on  the  north 
noast,  including  Cambridge  Gulf,  Admiralty  Gulf,  etc.  On  the 
west  coast  are  Dampier  Archipelago,  Exmouth  Gulf,  Shark  Bay, 
ijeographe  Channel,  Naturaliste  Channel,  and  Geographe  Bay. 
On  the  south  coast  are  Tor  Bay,  King  George's  Sound,  Esperance 
Bay,  Recherehe  Archipelago,  the  great  Australian  Bight  with 
Nuyts  Archipelago  and  Anxious  Bay,  Spencer  Gulf,  St.  Vincent 
Gulf,  Encounter  Bay,  Discovery  Bay,  Portland  Bay,  Port  Philip, 
Western  Port,  Corner  Inlet,  and  Bass  Strait.  On  the  east  coast 
are  Twofold  Bay,  Jervis  Bay,  Botany  Bay,  Port  Stephens, 
Moreton  Bay,  Hervey  Bay,  Shoalwater  Bay,  Repulse  Bay, 
Halifax  Bay,  Rockingham  Bay,  Trinity  Bay,  Princess  Charlotte 
Bay,  Temple  Bay,  and  Shelbourne  Bay.  The  Coral  Sea  contains 
tho  "  Great  Barrier  Reef,"  extending  along  the  northern  part  of 
.the  east  coast  for  a  distance  of  about  1,200  miles  from  Torres 
Strait  to  Hervey  Bay,  and  separated  from  the  coast  by  distances 
varying  from  15  to  100  miles,  the  average  being  about  30  miles. 
Tho  navigation  between  this  reef  and  the  shore  is  reckoned 
tolerably  safe,  the  anchorage  for  ships  being  in  about  twelve 
fa.thoms  of  water. 

The  Capes  and  Headlands  in  this  continent  are  numerous,  but 
few  are  of  much  importance.  Besides  those  mentioned  already, 
there  are  on  the  north  coast  Cape  Arnhem,  Point  Dale,  and  Cape 
Londonderry ;  on  the  west  coast,  Cape  Levesque,  North-West 
Cape,  Cape  Cuvier,  Point  Naturaliste,  and  Cape  Leeuwin  ;  on 
the  south  coast,  Point  D'Entrecasteaux,  Cape  Chatham,  Point 
Hood,  Cape  le  Grand,  Cape  Catastrophe,  Cape  Jervis,  Cape 
Bernouilli,  Cape  Northumberland,  Cape  Bridgewater,  and  Cape 
Otway ;  and  on  the  east  coast  are  Cape  Howe,  Sandy  Cape, 
Cape  Capricorn,  Cape  Palmerston,  Cape  Upstart,  Cape  Flattery, 
o-nd  Cape  Grenville. 

The  Peninsulas  are,  Cape  York  Peninsula,  bounded  on  tho 
west  by  the  Gulf  of  Carpentaria ;  Coburg  Peninsula,  bounded 
on  the  south  by  Van  Diemen  Gulf  ;  Eyre  Land,  bounded  on  the 
ea,st  by  Spencer  Gulf  ;  and  Yorke  Peninsula,  bounded  on  the 
west  by  Spencer  Gulf.  The  Islands,  which  are  generally  small, 
and  in  groups,  with  the  exception  of  Melville  and  Bathurst 
Islands  on  the  north-west,  and  Kangaroo  Island  on  the  south, 
,are  .the  Prince  of  Wales  and  Sir  R.  Bourke  groups  in  Torres 
Strait ;  the  Wessel  and  Goulburn  groups  on  the  north  ;  the 
Buccaneer,  and  the  Dampier  groups,  with  Dirk  Hartog's  Island, 
on  the  vrest  ;  the  Recherche  and  Nuyts  Islands  on  each  side  of 
the  Great  Australian  Bight ;  the  Investigator  Islands,  and  those 
.at  the  entrance  to  Spencer  Gulf ;  King's  Island,  Flinders 
Island,  and  others  in  Bass  Strait ;  the  Moreton  Group,  Sandy 
Islands,  with  the  Northumberland  and  Cumberland  group  on 
the  east  coast. 

Of  the  Mountains  of  Australia  little  is  known,  excepting 
those  which  border  the  coast.  In  the  colony  of  Victoria  are 
situated  what  are  called  the  Warragong  Mountains,  or  Australian 


Alps,  of  which  the  highest  peak,  named  Mount  Kosciusko,  is 
about  6,500  feet  above  the  level  of  the  sea.  The  summits  of  the 
highest  parts  of  these  mountains  are  covered  with  perpetual 
snow.  Along  the  eastern  coast,  particularly  in  the  colony  of 
New  South  Wales,  there  are  other  ranges  of  mountains  at 
moderate  distances  from  the  sea,  which  have  only  been  partially 
explored.  The  Blue  Mountains,  which  lie  to  the  north  of  the 
Australian  Alps,  are  of  considerably  less  elevation,  and  are 
intersected  by  deep  and  precipitous  ravines.  Their  highest 
summit  is  called  Mount  York,  and  is  3,292  feet  high ;  their 
average  elevation  being  upwards  of  2,000  feet.  The  Liverpool 
chain  of  mountains  lies  northward  of  the  Blue  Mountains,  and  is 
of  greater  elevation,  varying  from  2,000  feet  to  4,000  feet ; 
Mount  Lindesay,  the  highest  peak,  being  about  5,700  feet  above 
the  level  of  the  sea.  Between  these  ranges  are  undulating  and 
watered  regions,  and  on  their  western  sides  are  high  upland 
downs,  varying  from  900  to  2,000  feet  in  height,  such  as  the 
Liverpool  Plains,  the  Brisbane  Plains,  the  Darling  Downs,  etc. 
West  and  south-west  of  the  Australian  Alps,  and  within  the 
colony  of  Victoria,  is  a  hilly  and  watered  country,  reckoned 
more  diversified  than  any  part  of  Australia  yet  explored.  Here 
are  the  Australian  Pyrenees  and  Grampians,  the  summit  of 
Mount  William  in  the  latter  range  being  about  4,700  feet  above 
the  level  of  the  sea.  Flinders  range  extends  from  the  eastern 
coast  of  St.  Vincent's  Gulf  into  the  interior.  The  Darling  range 
is  parallel  to  the  western  shores  of  Western  Australia,  some 
peaks  being  about  3,000  feet  high.  The  coast  of  the  Great 
Australian  Bight,  which  lies  between  Spencer's  Gulf  and  King 
George's  Sound,  is  low  and  sandy ;  whence  it  is  called  the 
desert  coast.  By  far  the  greater  part,  however,  of  this  continent 
is  yet  unexplored,  and  from  the  report  of  late  explorers  the 
interior  is  deemed  as  sterile  as  the  desert  of  Sahara  in  Africa. 
This  report,  indeed,  must  be  deemed  partial  and  unsatisfactory ; 
because  the  interior  was  approached  only  from  the  south,  and  in 
one  particular  direction.  It  is  evident,  therefore,  that  until  it 
has  been  approached  from  the  north,  east,  and  west,  and  in 
various  directions,  the  report  of  the  sterility  of  the  interior 
cannot  be  confirmed. 

There  are  not  known  to  be  any  very  large  rivers  on  this  con- 
tinent ;  but  on  the  supposition  that  the  whole  of  its  sea-coast 
has  been  completely  explored,  this  circumstance  alone  would 
argue  in  favour  of  the  fact  that  the  interior  is  sterile  ;  as  it  is 
to  its  rivers,  in  a  great  measure,  that  any  country  owes  its 
fertility.  The  river  Murray  rises  in  the  western  side  of  the 
Australian  Alps,  flows  in  a  westerly  course,  dividing  the  colony 
of  Victoria  from  that  of  New  South  Wales,  and  then  running  in 
a  southerly  direction,  after  a  course  of  about  1,200  miles,  falls 
into  the  sea  at  Encounter  Bay.  The  principal  tributaries  of  this 
river  are  the  Murrumbidgee  and  the  Darling  ;  at  its  junction 
with  the  former  it  is  350  feet  broad,  and  has  a  depth  varying 
from  12  to  20  feet.  Lower  down,  at  its  junction  with  the 
Darling,  it  increases  in  breadth,  and  from  this  point  to  its 
entrance  into  Lake  Victoria,  its  breadth  varies  from  100  to  250 
yards,  and  its  depth  from  12  to  40  feet.  This  river  is  said  to 
drain  a  surface  of  more  than  200,000  square  miles,  thus  carry- 
ing to  the  sea  the  waters  from  a  surface  more  than  double 
that  of  Great  Britain,  and  equal  in  magnitude  to  that  of  the 
whole  of  France.  Numerous  rivers,  whose  courses  are  generally 
short,  flow  from  the  mountains  on  the  east  coast  into  the  sea. 
The  names  of  the  principal  of  these  are  Shoalhaven,  Hawkes- 
bury,  Hunter,  Hastings,  McLeay,  Clarence,  Richmond,  and 
Brisbane.  The  largest  of  these  again,  the  Hawkesbury  and  the 
Hunter,  have  each  a  course  of  about  206  miles  ;  the  latter 
is  navigable  for  50  miles  inland,  and  tho  Richmond  for  70  miles. 
The  chief  river  on  the  west  coast  is  Swan  River,  having  a  course 
of  about  180  miles.  Of  the  rivers  which  flow  into  the  sea  on 
the  north  coast,  little  is  yet  known.  There  are  as  yet  considered 
to  be  no  lakes  of  any  extent  in  this  continent ;  such  as  it  has, 
are  formed  chiefly  by  the  rains,  becoming  afterwards  marshes, 
or  drying  up  altogether.  The  name  of  Lake  Torrens  has  been 
given  to  an  immense  salt  swamp,  lying  northward  of  Spencer 
Gulf.  Lakes  Alexandrina  or  Victoria,  Albert  and  Coorong,  are 
expansions  of  the  embouchure  of  the  Murray. 

Van  Diemen' s  Land,  or  Tasmania,  so  called  from  the  name  of 
the  discoverer  of  this  island,  lies  to  the  south  of  Australia,  being 
separated  from  it  by  Bass  Strait.  It  is  about  200  miles  long 
from  north  to  south,  and  about  the  same  in  breadth  from  east 
to  west,  having  an  area  of  about  26,000  square  miles.  The 
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oootfta  of  thin  inland  are  generally  r  <  vated,  presenting 

hi^li  |.i-..iu..!.t.  i  ii-.s  to  the,  Hurroun  ding  MM.     1 

or  headlands  are  Cape  Grim,  the  north- went  point ;    • 

..!>  tin-  north  ;  Cape  Portland,  the  north-cant  point  ;  st. 
1 1. .ocl,  Cape  Lodi,  and  Cape  Pillar,  on  the  east  ooant ; 
Tasman  Head,  the  south-eastern  extremity  <>f  Hnini  Inland, 
M.uth-oast  of  Tasmania;  South  Cape,  and  South- Went  Cape; 
:,  Cape  Sorel,  and  Wont  Point,  on  the  went 
coast.  The  chief  inU-ls  of  the  ttca  are  Storm  Bay,  at  the 
mouth  of  tho  river  Derwent,  and  further  north,  Oyster  Bay,  on 
the  sonth-eoHt ;  tho  month  of  tho  Tamar  on  the  north  ;  Mac- 
quarrie  Harbour  on  the  went ;  and  Port  Davy  on  the  south-west. 
The  peninsulas  are  Taunan,  east  of  Storm  Bay  ;  Forestier,  oon- 
neoted  with  the  former  by  an  isthmus  of  half  a  mile's  breadth  ; 
uixl  Freycinet,  on  the  east  ride  of  Oyster  Bay.  The  islands  are 
lint ni,  formerly  mentioned,  which  in  separated  from  Tasmania 
by  1>  Kntrecasteaux  Channel;  Maria,  north  of  Tasman  Penin- 
sula ;  the  Farm-mix  group,  to  the  north-fast ;  Hunter's  group, 
to  the  north-west ;  and  several  others.  The  mountains  are 
Wyld  Crag,  in  tho  middle  of  Tasmania,  which  is  4,500  feet  high  ; 
Table  Mountain,  behind  Hobart  Town,  3,750  feet  high,  and  fur 
eight  months  of  tho  year  capped  with  snow  ;  and  Benlomond, 
in  the  north-east,  4,200  feet  high.  The  principal  rivers  ore  tho 
Derwent  and  the  Tamar;  the  former,  130  miles  long,  falls  into 
Storm  Bay,  and  the  latter  into  Boss  Strait,  admitting  vessels  of 
500  tons  at  its  mouth.  The  relative  positions  of  Australia,  Tas- 
mania, and  New  Zealand,  with  their  chief  towns,  are  shown  in 
the  map  of  Central  Oceania  in  page  37  of  this  volume.  Norfolk 
Island,  which  is  annexed  to  the  government  of  Van  Diemen's 
Land,  and  lies  at  the  distance  of  900  miles  from  the  east  coast 
of  Australia,  was  formerly  a  penal  settlement ;  it  contains  an 
area  of  about  14  square  miles,  and  has  an  eminence  called 
Mount  Pitt,  which  rises  to  the  height  of  1,050  feet. 

New  Zealand  lies  to  the  south-east  of  Australia,  at  the 
distance  of  about  1,400  miles  ;  and  it  is  surrounded  on  all  sides 
by  the  Pacific  Ocean.  The  most  northerly  point  of  this  group  is 
North  Cape,  in  lat.  34°  29'  S.  and  long.  172°  49'  E. ;  tho  most 
southerly  southern  point,  in  lat.  47°  13'  S.  and  long.  167°  27'  E. ; 
the  most  easterly,  Cape  East,  in  lat.  37°  45'  S.  and  long.  178° 
36'  E. ;  and  tho  most  westerly,  Cape  West,  in  lat.  45°  54'  S. 
and  long.  166"  10'  E.  The  names  of  the  two  large  islands  are 
New  Ulster  and  New  Munster,  and  of  the  smaller  one  New 
Leinster ;  otherwise,  they  are  denominated  the  North,  Middle, 
and  South  Islands  of  New  Zealand.  The  North  and  Middle 
Islands  are  separated  by  a  channel  called  Cook  Strait ;  and  the 
Middle  and  South  Islands  by  Foveaux  Strait.  The  surface  of 
North  Island  is  reckoned  about  57,500  square  miles ;  of  Middle 
Island,  about  47,850  square  miles  ;  and  of  South  Island,  about 
900  square  miles  ;  making  in  all  a  surface  of  106,250  square 
miles.  New  Zealand,  therefore,  is  larger  than  Great  Britain ; 
and,  being  situated  nearer  the  equator,  its  climate  must  (other 
things  being  equal)  be  deemed  superior  to  that  of  our  native 
country. 

As  to  the  I'nlets  of  the  sea  in  this  group  of  islands,  which 
nearly  correspond  to  the  antipodes  (i.e.,  people  whose  feet  are 
exactly  opposite  to  ours,  when  they  stand  on  the  surface  of  the 
earth)  of  Great  Britain,  there  are  the  Bay  of  Islands,  the  Gulf 
of  Hauraki,  the  Bay  of  Plenty,  and  Hawke  Bay,  on  the  east 
coast  of  North  Island ;  in  Cook  Strait,  on  the  east  side,  are 
Palliser  Bay,  Port  Nicholson,  and  the  Harbour  of  Porirua  ;  and 
on  the  west  side,  Cloudy  Bay,  Queen  Charlotte  Sound,  Admiralty 
Bay,  Blind  Bay,  and  Massacre  Bay.  On  the  east  coast  of 
Middle  Island  are  Pegasus  Bay,  Akaroa  Harbour,  and  Port 
Otago.  On  the  west  and  south-west  coast  of  the  same  are 
Chalky  and  Dusky  Bays,  and  Wangaroa,  Manukao,  and  Kaipara 
Harbours.  Cook  Strait  is  about  15  miles  broad  at  the  narrowest 
part ;  it  is  indented  on  the  west  side  with  narrow  lochs  or  arms 
of  the  sea.  The  islands  in  this  channel  are  D'Urville  and 
Wellington  Islands,  with  the  island  of  Kapiti.  The  breadth  of 
Foveaux  Strait  is,  on  an  average,  14  miles.  There  are  mountain 
ranges  in  tho  two  principal  islands  of  New  Zealand,  which  run 
parallel  to  their  east  and  west  coasts.  Mount  Egmont,  pn  the 
western  side  of  North  Island,  is  8,270  feet  high.  Ruapahu,  a 
snowy  mountain,  is  reckoned  upwards  of  9,000  feet  high.  In 
Middle  Island,  the  snowy  peak  of  Kaikoras  rises  to  the  height 
of  9,300  feet.  Banks  Peninsula  is  a  rugged  and  mountainous 
tract  in  Middle  Island.  North  Island  has  some  rivers,  two  of 
which  are  170  miles  and  140  miles  in  length  respectively.  The 


former  of  these  can  bo  navigated  to  a  ^'irtfrtH**  of  100  mile*  from 
the  net,  by  ve*«el*  of  thirty  ton*  burden.  There  is  a  lake  called 
Taupo,  which  lie*  at  the  height  of  1,887  feet  above  sea-levd, 
and  ha*  an  an*  of  300  square  mile*. 

Tho  Auckland  Inland*  are  situated  at  the  dicteaoe  of  about 

..•«  aouth  of  New  Zealand.     The  largest  u  25  mil**  long, 

and  the  area  of  the   whole  group   187    square   mile*.     The 

Chatham  Inlands  are  distant  about  700  mile*  eastward  of  Mew 

Zealand. 

of  the  inlands  that  do  not  belong  to  Great  Britain  in  An*. 
trolaitia,  and  have  not  been  described  at  length  in  oar  I  won, 
none  are  of  any  importance  at  proeent  in  a  commercial  point  of 
view.  Papua,  or  New  Guinea,  which  u  the  largest  Uland  m  U><- 
world  next  to  Borneo,  in  partly  claimed  by  the  Dutch,  who  trade 
with  the  inhabitant*  for  timber  need  for  ornamental  purposes, 
camphor,  nutmegs,  spice*,  and  the  beautiful  bird*  known  an 
"  bird*  of  paradise." 

The  following  is  a  summary  of  the  chief  of  the  British  colonies 
in  Australia,  giving  the  superficial  extent  of  each,  approximately 
stated,  with  the  chief  town,  population,  etc.,  and  date  of  esta- 
blishment a*  a  colony  : — 
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WEST  AUSTRALIA  . 

Perth  .     .     . 

Melville  Water  . 

978,300!     35,000 

ifc& 

SOUTH  AUSTRALIA  . 

Adelaide 

903,690    313,300 

IK«; 

VICTORIA     .     .     . 

Melbourne     .  Port  Philip  . 

1851 

NEW  SOUTH  WALES 

Sydney      .     .  Botany  Bay  .        310,937  l.OOO.OOO] 

1788 

QUKF.N8I.AKD       .       . 

Brisbane  .     . 

Moreton  Bay        608.224)    309,900 

1W-. 

TASMANIA    .     .     . 

Hobart  To  wu  Derwent  River 

26,215     133,8001 

1825 

NEW  ZEALAND  .     . 

Auckland  .     . 

Hauraki  Gulf 

1C4,403    578,500 

18U 

_. 
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INDIAN   CIVIL    ENGINEERING    COLLEGE. 

THIS  College  was  established  at  Cooper's  Hill,  Surrey,  in  1870, 
with  a  view  to  the  education  of  Civil  Engineers  for  the  service 
of  Government  in  the  Indian  Public  Works  Department ;  but 
it  is  open,  to  the  extent  of  the  accommodation  available,  to  all 
persons  desirous  of  following  the  course  of  study  pursued  there. 

Sixty  students  are  admitted  yearly  to  the  College.  Candi- 
dates for  admission  must  be  between  the  ages  of  17  and  21 
years  on  the  1st  day  of  July  of  the  year  of  admission,  and  of 
good  moral  character ;  they  must  have  had  a  good  general 
education,  and  have  attained  to  a  sufficient  degree  of  proficiency 
in  elementary  mathematics  to  enable  them  to  follow  the  College 
course  with  advantage. 

Applications  for  admission,  supported  by  certificates  of 
character  and  evidence  of  age,  should  be  addressed  to  the 
Secretary  to  the  College,  not  later  than  the  last  week  of  June 
in  each  year.  Candidates  whose  applications  are  found  satis- 
factory aa  to  age  and  character  are  required  to  undergo  an  ex- 
amination, held  at  the  College,  about  the  end  of  June,  in  the 
following  subjects : — (1)  English  composition,  to  the  extent  of 
being  able  to  write  grammatically,  and  with  correct  spelling,  in 
a  neat  and  legible  hand.  (2)  The  following  branches  of  mathe- 
matics— viz.,  arithmetic,  algebra  (the  minimum  includes  quad- 
ratic equations  and  the  binomial  theorem),  geometry  (the  first 
four  and  the  sixth  books  of  Euclid),  mensuration  and  plane  trigo- 
nometry (the  minimum  includes  the  solution  of  plane  triangles). 
They  will  also  be  required  to  give  evidence  of  having  received 
a  fair  general  education,  by  certificate  from  their  school  or 
college,  or  by  undergoing  an  examination  in  some  classical  or 
modern  language,  and  in  history  or  geography.  In  the  event 
of  there  being  more  candidates  for  admission  than  the  College 
can  receive,  the  preference  is  given  to  qualified  candidates 
according  to  the  date  of  their  applications  for  admission. 

A  fee  of  £"2  is  payable  in  advance  by  each  candidate  accepted 
for  examination,  and  under  no  circumstances  is  this  returned. 

The  engineering  course  extends  over  three  years,  and  that  in 
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telegraphy  over  two  years.  Each  annual  session  begins  in  Sep- 
tember, and  contains  three  terms,  with  vacations  of  four  weeks 
at  Christmas,  two  weeks  at  Easter,  and  eight  in  the  summer. 

An  annual  charge  of  £180  is  made  for  each  student,  which 
must  be  paid  in  advance  to  the  Bank  of  England,  in  three 
sums  of  £60  per  term.  A  deposit  of  £5  is  required  to  be  paid 
-  by  each  student  on  admission  to  the  College,  as  caution  money, 
to  cover  charges  incurred  by  him  for  damage  to  books,  instru- 
ments, etc.,  or  any  College  bills  outstanding  on  leaving  the 
College,  when  the  balance  standing  at  his  credit  will  be  repaid. 
This  deposit  is  to  bo  paid  with  the  fee  for  the  first  term, 
making  the  total  payment  on  that  occasion  £65. 

The  subjects  of  study  are  : — Pure  and  applied  mathematics  ; 
applied  mechanics  ;  exercises  in  design  ;  chemistry  (theoretical 
and  practical);  physics  (mathematical  and  practical) ;  mineralogy 
and  geology ;  descriptive  engineering ;  geometrical  drawing ; 
freehand  drawing ;  architecture ;  surveying ;  estimating  ;  ac- 
counts ;  French ;  German  ;  mechanical  laboratory ;  workshop 
practice ;  telegraphy,  and  telegraph  construction. 

A  final  examination  is  held  during  the  last  year  of  the 
student's  course,  with  the  assistance  of  special  examiners  not 
connected  with  the  College.  This  final  examination,  in  addition 
to  paper  work  and  vivA  voce  questioning,  embraces  exercises  in 
surveying,  drawing,  designing,  and  estimating,  which  occupy 
.  some  weeks  in  execution. 

Appointments  in  the  Indian  Public  Works  Department  are 
available  yearly  for  the  passed  students  of  the  College,  to 
the  extent  of  the  vacancies  in  that  branch  of  the  service.  The 
minimum  number  of  the  appointments  to  be  so  given  is  notified 
in  each  case,  if  possible,  three  years  beforehand,  at  the  time  of 
the  admission  to  the  College  of  the  students  concerned.  The 
passed  students,  being  British  subjects,  of  sound  constitution, 
and  free  from  any  serious  physical  defects  which  would,  rendei 
.  them  unfit  for  employment  in  the  Public  Works  Department  of 
•India,  are  eligible  for  these  appointments  in  their  order  of 
standing  at  the  final  examination. 

The  passed  students  thus  selected  are  appointed  Assistant 
Engineers,  second  grade,  from  the  date  of  their  passing  out  of  the 
College.  Every  Assistant  Engineer  may  be  required  to  go  through 
a  course  of  practical  engineering  (at  Government  expense)  under 
a  civil  or  mechanical  engineer,  before  proceeding  to  India. 
While  so  employed  he  will  receive  pay  at  the  rate  of  £150  a 
year,  to  commence  from  the  date  of  entering  on  the  practical 
course,  and  in  addition  will  be  eligible  to  receive  a  premium  of 
from  £10  to  £25  in  each  half-year  during  the  course,  according 
to  the  degree  of  proficiency  and  diligence  shown.  The  practical 
course  will  commonly  last  for  a  year,  at  the  expiration  of  which 
the  Assistant  Engineer,  if  reported  qualified,  will  bo  provided 
with  a  free  passage  to  India,  and  will  be  entitled  to  receive  his 
salary  at  the  Indian  rate  of  Us.  4,200  per  annum  from  the  date 
of  embarkation,  unless  from  any  cause  he  fails  to  arrive  in 
India  within  two  months  from  the  date  appointed  for  his  em- 
barkation, in  which  case  his  salary  at  Indian  rates  will  begin 
from  the  date  of  his  arrival  in  India. 

If  the  practical  course  in  England  is  dispensed  with,  the 
young  Engineers  proceed  direct  to  India,  and  their  salaries,  at 
Indian  rates,  commence  from  the  date  of  embarkation,  unless 
from  any  cause  they  fail  to  arrive  in  India  within  two  months 
from  the  date  appointed  for  their  embarkation,  in  which  case 
their  salary  commences  from  the  date  of  their  landing  in  India. 

COLONIAL   APPOINTMENTS. 

Cadetships  at  Hong  Kong  and  the  Straits  Settlements,  and 
writerships  in  Ceylon,  are  open  to  competition,  and  young 
men  of  good  constitutions,  desirous  of  an  experience  of  Eastern 
life,  may  find  an  attractive  career  opened  to  them  by  these 
appointments.  Every  candidate  must  have  a  competent  know- 
ledge of  arithmetic,  including  vulgar  and  decimal  fractions. 
Latin,  and  one  of  the  following  languages: — Greek,  French, 
German,  Italian.  English  Composition,  including  Precis  Writ- 
ing. Two  of  the  following  optional  subjects  for  examination 
may  be  selected : — Pure  and  Mixed  Mathematics,  Ancient  or 
Modern  History  and  Geography.  The  Elements  of  Constitu- 
tional and  International  Law,  and  Political  Economy.  Geology, 
Civil  Engineering,  and  Surveying. 

Appointments  worth  £500  a  year  may  be  reached,  and  every 
selected  cadet  will  receive  a  salary  of  ,£200  r>er  annum,  half 
salary  to  commence  from  the  day  of  leaving  England,  and  full 


salary  from  the  date  of  his  arrival  in  the  place  to  which  he 
is  appointed.  He  may  rise  to  an  appointment  of  JJ500  a 
year. 

A  bond  must  be  entered  into  by  the  cadet  and  his  friends  at 
home  with  the  Agents-General  for  Crown  Colonies,  to  secure 
the  repayment  of  the  cost  of  the  passage  out,  in  the  event  of 
his  dismissal,  and  of  its  being  decided  by  the  Governor  and 
Executive  Council  that  such  repayment  should  be  enforced ; 
and  also  in  the  event  of  the  cadet,  within  four  years  from  the 
date  of  his  arrival  in  the  place  at  which  he  is  appointed,  either 
quitting  without  leave  or  relinquishing  his  appointment 
(except  for  ill  health),  together  with  a  further  sum  of  .£50  for 
each  year,  to  repay  the  colony  the  cost  of  his  teaching  up  to 
his  leaving. 

The  selected  candidates  for  Ceylon  writerships  are  not 
appointed  at  once,  but  have  to  wait  till  a  vacancy  occurs. 
While  thus  waiting,  they  may  employ  the  interval  either  in 
attending  at  the  Colonial  Office,  to  learn  the  details  of  public 
business,  or  in  prosecuting  their  studies  at  the  bar  or  else- 
where. In  the  latter  case  they  will  occupy  their  time  at  their 
own  charge,  but  must  submit  the  proposed  plan  of  their  em- 
ployment for  the  approval  of  the  Secretary  of  State.  In  the 
former  they  will  receive  an  allowance,  at  the  rate  of  ^£100  a 
year,  from  colonial  funds. 

Notice  of  examinations  of  candidates  is  given  from  time  to 
time  by  public  advertisement. 


WRITEKS. 

New  regulations  have  in  recent  years  been  issued  respecting 
men  and  boy  writers.  Men  writers  are  paid  at  the  rate  of 
tenpence  an  hour,  or  three  halfpence  for  every  hundred  words 
well  and  correctly  copied ;  boy  writers  have  fourpence  an 
hour,  and  an  additional  halfpenny  an  hour  after  each  year  of 
approved  service.  The  Commissioners,  however,  reserve  the 
right  of  making  other  arrangements  in  special  cases,  subject  to 
the  approval  of  the  Treasury.  Holidays,  with  pay,  are  allowed 
at  the  rate  of  one  day  for  twenty-four  days  of  approved  service 
previously  rendered ;  but  only  twelve  days  in  the  year  are 
allowed.  In  case  of  sickness,  duly  certified  on  medical  autho- 
rity, three-fourths  of  the  ordinary  day's  pay  will  be  given  ;  but 
holidays  and  sick  leave  together,  must  not  amount  to  more 
than  twenty-eight  days  in  the  year ;  and  to  be  entitled  to  sick 
leave  and  pay,  the  writer  must  have  been  on  the  register  for  a 
year.  If,  therefore,  the  illness  extend  beyond  four  days,  the 
holidays  are  set  against  the  leave  granted.  And  it  may  be 
added,  that  now  the  writers  will  be  paid  for  Christmas  Day, 
Good  Friday,  the  Queen's  birthday,  and  other  public  holidays, 
instead  of,  as  heretofore,  losing  a  day's  pay  on  such  occasions. 


Notices  of  vacancies  and  of  examinations  under  the  Open 
j  Competition  system  are  advertised  in  the  principal  London  and 
provincial  newspapers  ;  and  all  particulars  can  be  obtained  at 
the  Office  of  the  Civil  Service  Commissioners,  in  Cannon  Row, 
I  Westminster. 

Having  now  given  a  general  outline  of  the  Civil  Service,  and 
of  the  modes  of  entering  it,  it  may  be  well  to  supply  one  or 
two  pieces  of  information  which  are  of  general  application. 
First,  in  reckoning  the  pay  of  the  Civil  Service,  it  should  not 
be  forgotten  that  superannuation  allowances,  or  pensions,  form 
part  of  the  consideration  for  work  given ;  and  though,  of 
course,  these  cannot  be  of  advantage  to  the  man  who  dies  in 
harness,  they  are  yet  to  be  reckoned  in  estimating  the  general 
emoluments  ;  and  they  are  so  provided  for  that  they  may  come 
into  the  practical  calculations  of  all  men  who  do  not  attain  to 
the  allotted  threescore  years  and  ten  before  proposing  to 
retire. 

Superannuation  allowances  are  regulated  by  Acts  of  Parlia- 
ment, of  which  that  passed  in  the  year  1859  is  the  most  im- 
portant to  the  present  generation.  Formerly  the  principle 
obtained  of  making  the  civil  servants  of  the  State  contribute 
to,  or  rather  provide,  the  money  with  which  to  cay  their 
pensions.  A  tax  of  five  per  cent,  on  all  salaries  of  £100  and 
upwards,  and  of  two  and  a-half  per  cent,  on  all  of  less  amount, 
was  charged  upon  the  pay  of  the  service  ;  the  result  being  that 
a  sum  far  exceeding  the  wants  of  the  superannuated  list  was 
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Acuamalatod,  and  to  a  groat  extent  by  men  who  were  taxed  for 
a  benefit  which  they  themitolvea  ooold  never  enjoy.  Thi*  was 
thought  to  be  wrong,  and  in  the  year  1859  the  Superannuation 
Ad,  nv,.,',,i-mK-  ill"  duty  of  the  State  to  provide  pension*, 
(•warded  the  effort*  of  those  who  strove  to  throw  off  the  ob- 
jaotionablo  impost. 

Kvory  ono  in  tho  Civil  Service  should  have  a  copy  of  this 
<•  ore  tho  principal  provision*,  v.. 

1.  Tha  Treasury  aro  authorised  to  errant  to  toy  penion  who  »hu!l 
have  serreil  ton  yean  and  upward*,  and  under  eloveu  yearn,  uu  annual 
.ill. .w. moo  of  ten-aixtieths  of  the  annual  salary  aud  emolument!  of  ln» 
office  ;  for  eleven  yean,  and  under  twelve  yean,  an  annual  allowance 
of  eleven-sixtieths  of  suoh  salary  and  emolument*  ;  and  in  like  manner 
a  further  addition  to  tho  annual  allowance  of  one-sixtieth  in  respect 
of  eaoh  additional  year  of  inch  serriee,  until  the  completion  of  a  ]•< 
of  service  of  forty  years,  when  tho  annual  allowance  of  forty-»i*tietlis 
may  be  granted ;  and  no  addition  ahull  be  made  in  respect  of  auy 
•ervicebov,  m. 

n-tiru.l  with  less  than  ten  yean'  service  are  authorised  to 
ituitics,  if  tho  Treasury  ace  fit,  calculated  at  the  rate  of  one 
*  pay  for  each  year  of  service. 

3.  At  sixty  yean  of  age  any  oue  may  claim  the  advantages  given 
i>y  this  Act  :   u.i.i  -r  sixty,  no  ouo  can  go  unless  by  reason  of  ill  health. 

4.  If  retirements  are  necessary  in  order  to  facilitate  the  reconstruc- 
tion cf  office,  or  because  of  the  abolition  of  office,  the  Treasury  are 
luithorised  to  calculate  the  retiring  man's  pension  as  if  he  had  served 
ton  yean  moro  than  he  has  actually  served. 

A  second  point  of  general  application  to  be  noticed  regards 
patronage.  In  those  departments  where  the  competitive  system 
lias  not  been  adopted,  and  admission  can  only  bo  gained  by 
patronage,  it  is  generally  not  only  useless,  bnt  disadvantageous, 
to  apply  to  subordinates.  There  are  a  few  exceptions  to  this 
rule ;  but,  as  a  general  rule,  where  ono  Minister  bears  sway  it 
is  useless  to  try  to  move  him,  as  it  were,  from  beneath,  always 
excepting  through  his  private  secretary.  Subordinates,  though 
in  good  positions,  are  diffident  about  asking  official  favours  of 
their  chief,  and  chiefs  are  little  disposed  to  grant  patronage 
favours  to  official  subordinates,  from  whom  they  cannot  derive 
any  political  support.  But  the  adoption  of  the  new  syste 
renders  tho  young  man  desirous  of  entering  the  public  service 
almost  independent  of  nomination  or  favour.  The  offices 
formerly  tho  exclusive  property  of  persons  of  "family"  and 
influence,  the  leading  departments  of  the  Civil  Service,  are 
•thrown  open  to  the  enterprise,  ability,  and  industry  of  all  who 
desire  to  compete. 


CORRESPONDENCE  IN  FRENCH.— VIII. 
35. — LETTER  ON  REFUSAL  OF  ACCEPTANCE,  ETC. 

London,  June  30th,  1882. 
Messrs.  Koussel  &  Co.,  Paris. 

Gentlemen, — Confirming  our  letter  of  the  26th,  we  herewith 
beg  to  inform  you  that  tho  drawers  of  your  remittance  for 

.£50     0     0     22/25  Juno 
have  refused  acceptance. 

Wo  have  therefore  had  this  bill  noted,  and  await  your  in- 
structions by  return,  stating  whether  you  wish  the  protest 
extended. 

We  remain,  Gentlemen,  yours  truly, 

G.  DALLAS  <t  Co. 
Londres,  le  30  Juin  1882. 
Messieurs  Roussel  &  C'e,  :Y  Paris. 

Messieurs, — En  vous  conlirrnant  notre  lettro  du  26,  nous 
venous  vous  informer  par  la  prcsente  quo  les  tireurs  de  votre 
remise  de 

£50     0     0  au  22/25  Juin 
ont  refusi'  1'  acceptation. 

Nous  avons  done  fait  notifier  cette  tr&ite,  et  attendons  vos 
instructions  par  retour  du  courrier  si  voua  desirez  la  faire  pro- 
tester ou  non. 

Recevez,  Messieurs,  nos  sinoeres  salutations, 

G.  DALLAS  &  C«- 

36. — LETTER  ON  EXTENSION  OF  PROTEST. 

London,  July  8th,  1882. 
Messrs.  Ronssel  &  Co.,  Paris. 

Gentlemen. — In  accordance  with  tho  instructions  contained 


In  your  favour  of  yesterday,  we  hare  had  the  protest 
on  your  remittance  for 

450    0    0    parable  Jane  2*0, 

and  we  enclose  it  herewith,  debiting  your  aooooat  with  5/«  for 
oo*t  of  same. 

We  subjoin  an  exchange  list,  and  are,  flsntUnsea, 

Your*  faithfully,  G.  DALLAS  ft  0<X 

Londret,  le  8  J*M*t    1881. 
McMionr*  Rouse!  ft  C*.  a  Paris. 

MoMieurs, — ConfoiW-ment  aox  instructions  oontenoe* 
rotre  honon-o  d'hier,  nous  aron*  fait  faire  le  protM  a 
remise  de 

450    0    0    an  25  Juin. 

quo  noun  TOM  remetton*  sons  oe  pli,  dlbttant  rotre  ooupte  de 
5/6  pour  frais. 

Nous  TOUS  adreeaons  one  liste  da  change,  et 
You*  saloons,  Meeaiean, 

Bien  sinoerement, 
O.  DALLAS  ft  C'«. 

37. — LETTXB  ow  SUSPENSION  or  PATKKVT. 

London,  January  6fA,   1882. 
Messrs.  Carl  ton  ft  Co.,  Manchester. 

Gentlemen, — Referring  to  onr  letter  of  yesterday,  we  beg  to 
inform  you  that  the  creditors  of  Meesrs.  Chappie  and  Co.  ooold 
not  come  to  an  understanding  at  the  meeting  which  took  place 
this  morning,  and  that  consequently  the  latter  have  been  com- 
pelled to  suspend  payment. 

We  therefore  beg  of  yo  i  to  send  us  by  return  of  post  the 
necessary  documents  stating  your  claims,  so  that  we  may  get 
them  registered  at  once. 

We  are,  Gentlemen,  yours  truly, 

HBNKT  DAMPIER  ft  Co. 

Londret,  le  6  Janvier   1 882. 
Messieurs  Carlton  ot  C'«,  a  Manchester. 

Messieurs, — En  TOUS  rcf  erant  a  notre  lettre  d'hier,  nous  avon* 
1'avautage  do  TOUS  informer  qne  les  creanciers  de  Messieurs 
Chappie  &  Cie  n'ont  pu  arriver  a  un  arrangement  a  la  r  .'union 
qui  a  eu  lieu  ce  matin,  et  que  consoquemment  ce*  messieurs 
ont  i'te  obliges  de  suspondre  leurs  paiements. 

Nous  vous  prions  done  de  nous  envoyer  par  retonr  dn  courrip' 
les  documents  neoessaires  constatant  votre  crcance,  afin  de  lee 
faire  onregistrer  de  suite. 

Agreez,  Messieurs,  nos  salutations  empresecos, 

HENRI  DAMPIER  ft  C'*. 

38. — LETTER  ON  TRANSMISSION  or  POWEE  or  ATTORNEY. 

Lyons,  February  18th,    1882. 
Messrs.  Denbigh  &  Co.,  London. 

Gentlemen, — Taking  advantage  of  your  kind  offer  to  represent 
us  at  the  creditors'  meeting  of  tho  estate  of  the  Ean-de- Vie  Com- 
pany, limited,  we  now  beg  to  hand  you  the  necessary  powers 
of  attorney  and  documents  stating  our  claims. 

Fortunately,  we  are  not  interested  to  a  very  large  extent,  and 
therefore  do  not  wish  to  make  any  suggestions  as  to  the 
winding-up,  but  leave  it  entirely  in  your  hands  to  act  for  us  and 
in  our  name  as  you  may  think  proper. 

Agreeing  beforehand  to  all  you  may  bo  pleased  to  do  for  as 
iu  this  matter, 

We  remain,  Gentlemen,  yours  truly, 

ALPHONSE  CARTIER  ft  So::. 

Lyon,  le  18  Fevrier  1882 
Messieurs  Denbigh  et  Cu,  a  Londres. 

Messieurs, — Profitant  de  votre  aimable  offre  de  nous  repre"- 
sentor  a  hi  reunion  des  creanciers  de  la  Compagnie  de  l'Eau-de- 
Vie,  Societe  a  responeabilite  limitee,  nous  prenons  la  libertf  de 
vons  rcmettre,  sous  oe  pli,  les  pleins  pouToirs  et  documents 
constatant  notre  oreanoe. 

Nous  no  sommes  pas  interesses,  heureusement,  pour  one  forte 
somme,  et  pour  cette  raison  nous  ne  desirous  pas  faire  de  sugges- 
tions rolativement  a  hi  liquidation,  pn-ferant  laisser  1'affaire 
cnt^remcnt  entre  vos  mains,  et  vons  priant  d'agir  pour  noc* 
ot  en  notre  nom  tont-a-fait  d'apres  Totre  opinion. 

Inutile  de  TOUS  dire  que  nous  approuTons  d'aTance  toot  oe 
qn'il  TOUS  plaira  de  faire  pour  nous  dans  oette  affaire. 
Recevez,  Messieurs,  nos  sinoeras  salutations, 

ALPHONSE  CABTIIR  ft  Fn* 


104 


THE   POPULAR  EDUCATOR. 


VOLTAIC  ELECTRICITY.— I. 

DISCOVERY    OF    GALVANISM SIMPLEST    MODES    OF    PRODUCING 

AN    ELECTRICAL    CURRENT DRY    PILE BOHNENBERGER'S 

ELECTROSCOPE ACTION    OF    BATTERY. 

INTERESTING  as  is  the  department  of  electrical  science  which 
we  have  already  examined,  we  shall  find  that  Voltaic  Electricity 
is  still  more  so,  on  account  of  the  much  greater  variety  and  im- 
portance of  its  practical  results.  The  effects  that  we  shall 
notiae,  and  the  means  of  producing  them,  will  at  first  sight 
appear  so  different  from  those  which  we  have  been  considering, 
that  we  shall  imagine  that  we  are  dealing  with  an  entirely  diffe- 
rent agent,  but  as  we  advance  we  shall  perceive  that  they  are 
but  different  manifestations  of  the  same  cause. 

This  branch  of  the  science  is  by  far  the  most  modern,  dating 
back  only  as  far  as  the  year  1790,  at  which  time  all  the  most 
important  experiments  with  frictions!  electricity  were  well 
known.  Its  first  discovery  may  be  attributed  to  accident.  The 
wife  of  Galvani,  a  professor  of  anatomy  at  Bologna,  being 
seriously  unwell,  was  advised  by  her  medical  attendant  to  try  the 
curative  effects  of  frog  broth,  a  remedy  which  would  be  very  un- 
popular with  most  Englishmen.  Some  frogs  were  accordingly 
prepared,  and  happened  to  be  lying  upon  the  table  in  his  labora- 
tory at  a  time  when  his  assistant  was  working  an  electrical 
machine  near  to  them.  It  was  then  noticed  that  when  sparks 
were  drawn  from  the  conductor  of  the  machine  the  limbs  of  the 
frog  were  convulsed  :  this  was  seen  more  clearly  when  a  piece 
of  metal  was  in  contact  with  the  nerve.  Galvani  was  informed 
of  this  fact,  and,  being  ignorant  of  the  principles  of  electrical 
induction,  at  once  commenced  a  series  of  experiments  with  a 
view  to  ascertain  the  cause  of  the  strange  phenomenon. 

Some  frogs'  legs  were  accordingly  prepared  ;  the  lumbar  nerves 
being  laid  bare,  they  were  then  suspended  by  copper  hooks  from 
an  iron  rod  until  wanted  for  experiment.  There  was  no  special 
reason  for  choosing  copper  hooks,  except  that  they  happened  to  be 
the  most  handy  at  the  time.  He  noticed,  however,  that  as  soon 
as  the  muscle  of  the  leg  came  in  contact  with  the  iron  bar,  con- 
vulsions were  produced  similar  to  those  which  had  been  noticed 
before.  This  increased  his  surprise,  and  upon  examination  he 
found  that  the  hook  touched  the  nerve,  and  at  length  he  started 
the  theory  that  there  was  a  natural  flow  of  electricity  from  the 
nerves  to  the  muscles,  and  that  when  the  circuit  was  completed 
this  current  caused  the  contraction.  He  seems  to  have  lost 
eight  of  the  fact  of  two  different  metals  being  required,  and 
thus  his  theory  was  altogether  wrong.  It  gained  ground,  how- 
ever, and  was  for  some  time  universally  received. 

Volta,  who  was  a  professor  of  natural  philosophy  at  Pavia, 
repeated  the  experiments,  and  found  that  when  a  rod  composed 
of  only  one  metal  was  employed,  no  convulsions  were  produced, 
while  if  the  rod  were  partly  composed  of  copper  and  partly  of 
iron,  the  effects  were  seen  even  if  both  ends  were  in  contact 
with  the  muscle.  He  thus  perceived  that  the  essential  point 
was  the  contact  of  two  dissimilar  metals,  and  that  the  muscle 
and  nerv  j  only  served  the  part  of  a  conductor  and  indicated  the 
passage  of  the  current. 

The  annexed  figure  (Fig.  1)  will  explain  the  manner  in  which 
this  experiment  may  be  performed.  When  the  legs  with  the  lower 
vertebrae  are  removed,  the  nerves  will  be  seen  in  the  form  of  two 
whitish  threads.  One  end  of  the  rod,  which  should  be  composed 
of  a  piece  of  copper  and  one  of  zinc  joined  together,  is  then 
placed  between  the  nerves  and  the  bone,  and  when  the  other  end 
is  brought  into  contact  with  the  muscles  of  the  leg,  the  limbs 
will  be  at  once  drawn  up  as  shown. 

Volta' s  theory  was  that  the  electric  current  was  produced 
by  the  mere  contact  of  two  different  metals,  and  though  this 
theory  is  now  believed  to  be  incorrect,  yet  there  are  several 
3xperiments  which  appear  to  support  it.  Take  two  discs  made 
respectively  of  polished  copper  and  zinc,  and  insulated  by,  means 
of  glass  handles.  Having  pressed  them  together,  separate  them 
rapidly,  and  touch  one  of  them  against  the  lower  plate  of 
the  condensing  electroscope,  the  upper  plate  being  connected 
with  the  ground.  Now  remove  the  disc,  and  having  touched  it 
with  the  finger  to  neutralise  any  charge,  press  them  together 
again  and  touch  as  before.  After  this  has  been  repeated 
several  times,  the  condensing  plate  of  the  electroscope  may  be 
lifted,  and  it  will  be  found  that  a  slight  charge  has  been  ac- 
cumulated, causing  the  gold  leaves  to  diverge. 

There  are  several  simpler  ways  in  which  the  production  of 


electricity  by  the  contact  of  two  metals  may  be  shown.  If  we 
procure  a  small  piece  of  zinc,  and  place  it  on  the  upper  side 
of  the  tongue,  and  also  place  a  haK-crown  or  other  piece  of  silver 
under  it,  we  shall  notice  a  peculiar  taste  when  the  pieces  of 
metal  are  made  to  touch  one  another.  This  taste  is  unlike  any 
other,  and  will  manifest  the  presence  of  a  very  faint  electric 
current.  In  setting  up  small  batteries,  the  terminal  wires  are 
frequently  placed  on  the  tongue  to  see  if  the  battery  is  working 
properly,  and  after  a  little  practice  a  good  idea  may  in  this 
way  be  formed  of  its  power. 

If  one  of  the  pieces  of  metal  be  placed  between  the  upper  lip 
and  the  gum,  and  the  other  under  the  tongue,  the  taste  will  be 
noticed  as  before,  and,  in  addition,  a  faint  flash  of  light  will 
be  observed  when  the  experiment  is  tried  in  a  darkened  room. 
This  flash  is  seen  only  at  the  moment  the  contact  is  made. 
The  taste,  however,  remains  as  long  as  the  metals  touch  one 
another. 

If  a  piece  of  copper  or  a  penny  be  laid  on  a  sheet  of  zinc, 
and  a  common  garden  snail  be  thea  placed  upon  it,  the  snail  will 
draw  in  his  horns  and  seem  to  shrink  back  when  he  comes 
against  the  copper,  and  after  touching  it  once  or  twice  will 
avoid  it  altogether,  a  faint  shock  being  evidently  produced  when- 
ever he  touches  it.  As  a  practical  application  of  this,  it  has 
been  suggested  to  place  an  edging  composed  of  a  strip  of  copper 
with  one  of  zinc  soldered  on  to  it  round  flower-beds,  and  in 
this  way  to  keep  off  slugs  and  snails.  Wires  of  copper  and 
zinc  are  somewhat  twisted  round  the  bottom  of  poles  which  sup- 
port dahlias  for  a  similar  reason,  and  are  said  to  be  effective. 

In  pursuing  his  experiments  on  the  electrical  effects  pro- 
duced by  contact,  Volta  invented  the  apparatus  known  after  him 
as  the  Voltaic  Pile  (Fig.  2).  This  consists  of  a  series  of  discs  of 
copper,  zinc,  and  cloth,  the  latter  being  sometimes  cut  a  little 
smaller  than  the  metal  ones.  The  whole  are  then  arranged  in 
the  following  order  : — A  disc  of  zinc,  then  one  of  cloth,  which 
is  moistened  with  water  rendered  slightly  acid  by  the  addition  of 
sulphuric  acid,  and  then  one  of  copper;  then  zinc,  cloth,  and 
copper  again,  and  so  on.  Frequently  the  copper  and  zinc  are 
soldered  together,  so  that  then  we  place  the  compound  discs  with 
the  zinc  side  upwards,  and  lay  between  each  a  piece  of  cloth. 
Glass  rods  are  usually  placed  so  as  to  keep  them  all  in  position, 
and  wires  are  brought  from  the  end  plates  to  form  the  terminals, 
that  leading  from  the  copper  plate  being  negative. 

If  the  pile  be  not  in?ulated,  the  lower  end  is  neutral,  and 
the  rest  of  the  pile  is  charged  with  free  electricity,  which  is 
positive  if  a  copper  plate  be  in  connection  with  the  ground,  and 
negative  if  it  be  one  of  zinc.  AVe  may,  however,  insulate  it  by 
means  of  a  cake  of  resin,  and  then  each  end  will  be  charged.  If 
a  pile  of  this  kind  be  made  sufficiently  powerful,  a  feeble 
spark  will  be  seen  between  the  wires  when  they  are  brought 
into  contact  with  one  another,  and  a  faint  shock  will  also  be  felt 
on  touching  them. 

Arrangements  like  this  are  called  dry  piles,  and  will  continue 
in  action  for  several  years.  The  discs  placed  between  the 
pieces  of  metal  are  made  of  some  substance  that  will  absorb  the 
moisture  from  the  air,  since  if  they  become  perfectly  dry,  all 
evolution  of  electricity  will  cease.  The  quantity  produced  by 
them  appears  to  be  exceedingly  minute,  but  it  has  a  considerable 
amount  of  tension. 

The  most  common  form  of  making  a  pile  of  this  kind  is  that 
introduced  by  Zamboni,  and  named  after  him.  In  the  construc- 
tion of  one  of  these,  some  sheets  of  paper  are  silvered  or 
tinned  on  one  side,  and  the  other  side  of  each  is  well  rubbed 
with  powdered  black  oxide  of  manganese.  A  large  number  of 
discs  are  then  cut  from  these  sheets  by  means  of  a  circular 
punch,  and  these  are  arranged  in  regular  order,  one  on  the 
top  of  another.  Frequently  they  are  placed  inside  a  glass  tube 
so  as  to  keep  them  in  their  places,  and  brass  caps  fitted  with 
wires  are  then  fixed  to  each  end  of  the  tube. 

A  pile  consisting  of  1,500  or  2,000  of  these  discs  will  have 
power  enough  to  make  the  leaves  of  the  electroscope  diverge, 
and  condensers  may  be  charged  by  it.  No  sparks  will,  however, 
bo  obtained  between  the  poles,  nor  will  shocks  be  given  by  it. 

Attempts  have  been  made  by  a  pile  of  this  kind  to  solve  the 
question  of  perpetual  motion,  and  different  pieces  of  apparatus 
are  frequently  constructed  which  will  keep  in  motion  for  several 
years,  all  the  motive  force  of  which  is  derived  from  a  dry 
pile  concealed  in  the  stand.  These  may  often  be  seen  in 
chemist's  and  other  shop-windows,  sometimes  in  the  form  of 
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a  butterfly  Hiuiponded  by  a  thread,  and  hovering  continually  from 
•ide  t<>  "«io  Mowers.     Tho  more  uxual  form,  however, 

in  that  of  a  Htnul:  ut  as  represented  in  Ki/.  '•'•• 

in  in  the  centre   terminate!  in   a  fine  point,  and 

the  WITCH  are  balanced  BO  an  to  turn  upon  this  with  M  lit 

turn  as  \«>-  •«>   the  arms   are   suspended   grotesque 

figures  cut  in  tlio  shape  of  boys  riding  on  birds  or  horncs.    Those 

figures  arc  inodo  as  light  as  possible,  ao  as  to  require  very  little 

force  to  move  them.     At  the  top  of  tho  pillars  A  and  B  are  brass 

\  with  tin-  p..-itivo  end  of  the  dry  pile,  and  B 

with  tlm  11,-pitiv.'  cn.l.     These  knobs  form,  in  fact,  the  poles  of 

tin-   pile,  and  contain,  therefore,  a  faint  charge  of  electricity. 

•  I*  <.f  the  cros*  arms,  small  loops  or  ring*  of  wire 

are  nusp.-n.l-l  l.y  *ilk  threads,  or  fixed  by  means  of  shellac  in 

such  a  way  that  as  they 

revolve  they  just  touch 

nobs. 

When  all  tin-  arrange- 
ments aru  complete,  tho 
apparatus  is  set  in  mo- 
tion. The  wiro  rings  at 
the  ends  of  two  of  tho 
arms  Boon  touch  the  poles 
of  th.«  pile,  and  thus  be- 
come faintly  charged  with 
their  electricity.  They 
are  accordingly  repelled, 
and  the  next  pair  at- 
tracted. As  they  revolve, 
however,  they  come  near 
the  opposite  poles,  and 
being  charged  with  con- 
trary electricities  to  these, 
are  attracted  by  them. 
On  touching,  they  are 
again  repelled  as  at  first ; 
and  in  this  way,  by  a 
series  of  alternate  attrac- 
tions and  repulsions,  the 
motion  is  maintained 
without  interruption, 
often  for  a  space  of  seve- 
ral years. 

A  very  delicate  gold- 
leaf  electroscope  has  been 
devised  by  Bohnenberger, 
which  acts  by  means  of  a 
dry  pile.  A  single  gold 
leaf  is  used,  and  it  ia 
suspended  midway  be- 
tween two  wires  connected 
with  the  poles.  If  now 
any  free  electricity  be  im- 
parted to  the  leaf,  it  will 
at  once  be  repelled  by 
one  pole  and  attracted 
by  the  other.  One  great 
advantage  of  this  electro- 
scope is  that  by  noticing 
the  pole  towards  which 
the  leaf  inclines,  we  shall 
at  once  learn  whether  the 
charge  is  positive  or  negative, 
electroscope  wo  have. 

We  must  not,  however,  be  led  by  these  experiments  to  the 
conclusion  that  electricity  is  produced  by  contact  alone.  They 
do,  indeed,  appear  to  tend  to  this  conclusion,  but  a  largo 
number  of  experiments,  conducted  by  tho  most  celebrated  elec- 
tricians, prove  that  in  all  these  cases  the  real  cause  of  the  pro- 
duction of  electricity  is  cJamical  action  produced  on  the  one  of 
the  metals  which  is  more  easily  oxidised.  We  may  take  it, 
then,  as  a  general  law  that,  in  all  cases  where  electricity  appears 
to  arise  from  the  contact  of  different  metals,  the  real  cause  is 
chemical  action  affecting  one  of  them  ;  and  further,  that  no 
chemical  action  occurs  without  the  production  of  a  certain 
amount  of  electricity,  even  though  we  are  often  unable  to  prove 
its  presence  owing  to  its  being  in  such  a  minute  quantity , 
or  to  the  difficulty  of  collecting  it. 


This  is  about  the  most  sensitive 


If  we  place  a  piece  of  ordinary  rolled  zinc  in  a  u.ixtare  of 
sulphuric  acid  and  water  in  the  proj*»rtion  of  one  of  th«  former 
to  six  or  seven  of  the  latter,  we  shall  see  a  number  of  bubbles 
given  off  from  the  surface  of  the  zinc.  The  reason  of  this 
is  the  presence  of  minute  quantities  of  iron  in  the  zinc,  which 
causes  a  feeble  electrical  action. 

Now  amalgamate  the  surface  of  line — that  is,  give  it  a  coat- 
ing of  mercury,  or  quicksilver,  as  it  is  commonly  called.  This 
may  be  done  by  dipping  it  for  a  short  time  in  diluted  acid,  and, 
while  wot,  rubbing  a  few  drops  of  mercury  over  it.  We  shall 
find  that  now  no  effect  is  produced  on  it  by  immersion  in  tho 
u.-i'l.  It  retains  its  silvery  surface,  and  no  babbles  of  gas  rise 
from  it.  If,  however,  while  immersed,  we  touch  it  with  a  rod  of 
copper  or  silver,  we  shall  observe  a  change.  The  surface  of 

the  zinc  will  apparently 
remain  unaltered,  bat  the 
wiro  will  bo  coated  with 
small  babbles,  streams  of 
wlii.-!i  rapidly  ascend  to 
tho  surface  of  the  liquid, 
and  by  their  peculiar 
smell  and  inflammability 
are  ut  once  seen  to  con- 
sist of  hydrogen  gas.  If 
we  allow  this  action  to 
continue  for  a  little  time, 
we  shall  find  that,  though 
the  streams  of  bubbles 
arise  from  the  surface  of 
the  copper,  it  is  itself 
unacted  upon.  The  zinc, 
on  the  other  hand,  will 
have  lost  weight,  a  por- 
tion of  it  being  dissolved 
in  the  liquid.  How,  then, 
is  this  ?  To  give  a  satis- 
factory explanation  we 
must  slightly  vary  the 
experiment.  Though  we 
brought  tho  metals  into 
contact  in  the  liquid,  it 
is  not  necessary  that  this 
should  be  done.  The  only 
thing  requisite  is  that 
there  should  be  a  com- 
plete circuit  for  the  cur- 
rent to  pass  round.  We 
may,  therefore,  take  two 
strips  of  copper  and  zinc, 
and  placing  them  toge- 
ther in  the  form  of  an 
inverted  V,  make  them, 
touch  outside  the  liquid, 
as  in  Fig.  4.  The  bub- 
bles of  gas  will,  as  before, 
rise  from  the  surface  of 
the  copper. 

The  best  plan,  however, 
for  illustrating  the  action 
of  the  two  metals  is  to 
take  a  strip  of  each,  and 
solder  or  fix  to  each  strip 

a  piece  of  wire  (Fig.  5).    These  wires  can  then  be  made  to  touch, 

and  thus  we  shall  have  a  complete  circuit,  the  electricity  starting 

from  the  zinc  plate,  passing  through  the  liquid  and  the  copper, 

and  then  back  by  the  wire  ;  at  the  same  time  wo  shall  be  able 

to  observe  tho  effects  produced  on  each  plate  better  than  we 

could  when  they  were  in  contact.      If  we  place  the  ends  of  the 

wire  clot-e  together  upon  the  tongue,  we  shall  be  able  to  taste 

the  electricity,  and  thus  see  that  a  current  is  actually  passing. 

It  is  important  for  us  to  remember  that  a  faint  current  can  be 

obtained  if   the  plates  are   merely  placed  in  water,  and  that 

i  the  reason  why  diluted  sulphuric  acid  is  used  instead,  is  that  it 

is  a  better  conductor,  and  at  the  same  time  it  removes  rapidly 

I  the  oxide  which  forms  on  the  surface  of  the  zinc,  and  which 

!  would  seriously  retard  its  action  were  it  allowed  to  accumulate. 

The  real  action  of  the  couple  is  as  follows  : — The  zinc  having 
an  attrition  for  czygen  decomposes  the  water,  setting  free  the 
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hydrogen,  and  combining  with  the  oxygen  to  form  an  oxide  of 
zinc.  The  hydrogen,  however,  instead  of  rising  as  a  gas,  de- 
composes the  particle  of  water  next  to  it,  uniting  with  its 
oxygen  to  re-form  water.  In  the  same  way  the  hydrogen  thus 
set  free  unites  with  the  next  particle  of  water,  and  thus  the 
copper  plate  is  at  last  reached,  where  the  hydrogen  rises  in  the 
form  of  a  gas. 

The  oxide  of  zinc  formed  is  at  once  dissolved  by  the  acid,  and 
thus  a  clear  surface  of  the  zinc  is  left  to  bo  immediately  again 
oxidised.  The  electricity  is,  however,  produced  by  the  decom- 
position of  the  water,  and  not  by  the  solution  of  the  oxide  of 
zinc.  This,  then,  is  our  simplest  form  of  galvanic  battery,  and 
by  it  a  considerable  quantity  of  electricity  may  be  obtained, 
though  of  very  low  intensity — that  is,  it  cannot  pass  along  if 
any  great  resistance  be  offered,  and  appears  to  have  but  little 
power  of  penetrating  any  substance. 

If  the  plates  have  an  area  of  ten  or  twelve  square  inches  each, 
and  a  piece  of  fine  platinum  wire  about  half  an  inch  long  be 
placed  between  the  ends  of  the  wires  connected  to  them,  the 
electricity  will,  in  its  passage,  render  it  red-hot. 

In  a  battery  of  this  kind,  the  quantity  of  fluid  generated 
depends  upon  the  size  of  the  plates.  When,  therefore,  large 
quantities  are  wanted  with  but  little  tension — as,  for  example, 
in  exhibiting  the  heating  effects  of  the  current — one  with  large 
plates  is  employed. 

The  largest  ever  made  was  one  constructed  under  the  direc- 
tion of  Mr.  Pepys  for  the  London  Institution.  It  consisted  of  a 
sheet  of  copper  and  one  of  zinc,  each  measuring  fifty  feet  in 
length  by  two  feet  in  width.  These  were  wound  round  in  a 
spiral  form,  horse-hair  ropes  being  placed  between  them  to 
prevent  their  touching,  and  the  whole  could  be  lowered  into  a 
large  vessel  which  held  about  fifty  gallons  of  dilute  acid.  The 
quantity  of  electricity  obtained  from  these  was  immensely 
great,  calorific  and  chemical  effects  being  manifested  in  a  most 
marked  way. 

By  more  recent  modifications,  however,  batteries  are  con- 
structed containing  two  liquids,  which  have  more  power  than 
large  ones  like  that  we  have  been  speaking  of. 

There  is  one  point  which  it  is  very  important  for  us  clearly  to 
understand  before  proceeding  further,  and  that  is  the  direction 
in  which  the  current  passes.  In  the  battery  we  have  been  ex- 
plaining (Fig.  5)  the  zinc  is  the  positive  metal,  which  we  remem- 
ber by  thinking  that  it  is  the  one  which  is  positively  acted  on ; 
the  copper,  therefore,  is  negative.  As,  however,  the  current 
passes  from  the  zinc  to  the  copper  in  the  liquid,  it  will  be  seen 
that  the  pole  or  electrode  attached  to  the  copper  plate  is  the 
positive  one,  while  that  attached  to  the  zinc  is  the  negative. 
In  other  words,  the  +  electrode  is  attached  to  the  -  plate, 
and  the  -  electrode  to  the  -f-  plate.  This  is  at  first  rather 
confusing,  but  a  little  thought  will  make  it  clear ;  and  the 
following  aid  to  the  memory  may  be  of  use  in  recollecting 
which  pole  is  -J-  and  which  - ;  the  p  in  copper  may  be  taken 
for  positive,  and  the  n  in  zinc  for  negative.  The  direction  may 
be  further  fixed  upon  the  mind  by  remembering  that  the  current 
passes  from  Z  in  the  liquid  to  C,  and  Z  in  C  forms  the  word 
zinc.  This  may  appear  an  unnecessary  explanation,  but  the 
advantage  of  having  it  well  impressed  upon  the  mind  will  be 
evident  to  the  practical  student  before  he  has  proceeded  far  in 
his  study  of  the  science.  We  must  defer  till  our  next  lesson 
the  notice  of  the  different  kinds  of  battery  in  use. 


LESSONS    IN    GREEK.— XXXVI. 

CONTRACTED  PURE  VEKBS  (continued). 

CONTRACTED  VEBBS  WHICH,  CONTRARY  TO  THE    RULE,  RETAIN 
THE   SHORT   VOWEL. 

As  in  some  uncontracted  pure  verbs,  so  in  some  contracted 
pure  verbs,  the  short  characteristic  vowel  of  the  root  remains 
In  the  derived  tenses.  Most  of  these  irregular  verbs  take  cr  in 
the  perfect  middle  or  passive  and  in  the  first  aorist  passive, 
as  well  as  in  the  tenses  thence  formed.  This  fact  is  indicated  by 
the  form  "  pass,  with  a-."  They  are  the  following  : — 

1.  aco. 

FeAaci),  J  laugh,  fut.  yf\a.(rofj.ai,  aor.  fyt\affa  ;  pass,  with  a. 
EAaco  (commonly  eXavpca),  I  drive,  fut.  (\affta  (Attic  e\u),  aor. 

TjAdcra. 
0Aaco,  I  squeeze,  fut.  0Acurco,  etc.;  pass,  with  ff. 


KAcwo,  I  break,  fut.  K\a<ra>,  etc.  ;  pass,  with  ff. 
XaAioi,  I  relax,  unbind,  fut.  xa^affca>  e^c-  >  Pass.  with  a: 
AO./J.OW  (commonly  5a/ua£o>),  T  tame  (Lat.  dome),  aor.  f$a/na.ffa.. 
llepc.o>,  I  carry  over,  fut.  ir^io.ffca,  aor.  eirepUffa  ;  but  Trepan,  I  go 

over  (intrans.),  fut.  irepaffta,  aor.  eirepaffa. 

2irau>,  I  draw  asunder  (spasm),  fut.  cnracrco,  etc.;  pass,  with  IT. 
2x<«<>,  I  loosen,  open,  fut.  ffxaffta,  etc. 

2.  «a>. 

Ai5eofj.ai,  I  reverence,  fut.  ouoWoyUcu,  aor.  7j8e(T0r;p  ,  perf  .  ySeffpcu. 
AKtofnai,  I  heal,  fut.  a.Kfffo/j,ai,  aor.  mid.  i\K.fffa.jj.Tjv,  perf.  Tj/cetrjuat. 
AAeto,  I  grind,  fut.  a/\ecrai  (seldom  a\ta),  perf.  mid.  or  pass.  aArj- 

\fff/J.at. 

ApKt<a,  I  suffice,  fut.  apKtffta,  etc.  ;  pass,  with  tr. 

E/ueco,  I  vomit,  fut.  e/ueo-o),  etc.,  perf.  act.  e/xr/^e/ca,  perf.  mid.  or 

pass.  e/xTj/uecrjucu. 

Zew,  I  seethe,  boil  (intrans.)  ;  pass,  with  a. 
eifca,  I  scrape;  pass,  with  ff. 
TfAew,  I  end,  fut.  reAa>  ;  pass,  with  ff. 
Tpeco,  J  tremble,  fut.  rptffia,  etc.     Verbal  adj.  Tpe-<r-Tos. 
Xea>,  I  pour  ;  Attic  xe&)>  Xe(S'   X6'  >  aor-  1   6X€a>   perf-   Kex^Ka, 

perf.  pass.  Kexv/J-ai,  aor.  fx^drji'  . 

3.  oco. 

Apoca,  I  plough,  fut.  apoffw,  aor.  rjpocra,  perf.  mid.  or  pass,  aprjpo* 
fna,i,  aor.  pass.  rjpoBijv. 

The  following  in  some  tenses  have  the  long  vowel,  in  others 
the  short  one  :  — 

Eiraipfco,  I  praise,  fut.  firaiveffo/j.ai,  aor.  eirr/j/etra,  perf.  eTrpvsKa., 
aor.  pass.  tirriffBriv,  but  perf.  mid.  or  pass.  (Trjivr)/j.ai. 

i/jew,  I  take,  aor.  pass.  ypfOrjv  ;  otherwise  rj,  aa  oiprjcra),  rjpr)i<a, 


Afu,  I  bind,  Srjffcii,  fS-rjffa,  eSrjffa/j.rjv,  but  SeSfiea,  SeSe/uat,  fSeOyv  ; 

fut.  pass.  Sedrjffo/j.ai,  for  which  the  third  future,  5et>T)ffo/j.cu, 

ia  commonly  used. 

KaAf  ta,  I  call,  fut.  /coAeo,  aor.  etcaXfffa,  but  perf.  Ke/cArjKct,  etc. 
Tlodeca,   I   long  for,   TroBr/ffca,   Troflr/ero/xai,   firod-tjffa,   and    (iroOfffa, 

irtiroOrjKa,  irfiroQ-qfuai,  eTroflecrSijc. 
riovtca  (Lat.  labaro),  I  labour,  work,  trovrjaw  ;  but  iroveffta,  I  shall 

be  in  pain  ;  irfirov^Ka,  in  both  meanings  ;  mid.  iroveiffQat,  to 

be  fatigued,  fut.  irovriffofna.1.,  etc. 

MODELS.  —  ACTIVE. 

Tenses.        Characteristic  a.          Characteristic  e.  Cliaractaristic  o. 

Pres.      2ir(aa>)A>,  J  draw   Te\(e-a>)a>,  I  end.  Ap(o-w)ia,  1  'plough. 

apart. 

Imperf.  fffir(a-oy)cai/.  eTf\(f-ov)ovv.  T)p(o-ov)ovv. 

Fut.        ffiraffcii.  TeAai.  uporrca. 

Aor.        iffiraca.  ere\f(ra.  rjpoffa. 

Perf.       fffiraica.  TereAe/ca.  op-Tjpo/ca. 

Plup.      effiraKeiv.  eTereAejceip.  ap-ijpoKfiv. 

MIDDLE. 

Pres.       ffTr(a-o)ca-fj.at.  T«A(e-o)ou-;ucu.  ap(o-o)ov-fj.at. 

Imper.   tffir(a.-vi)<a-^.Tiv.  tTf\(e-o)ou-jji7]i>.  tjp(o-o)ov-fj.riv  . 

Fut.        ffira.ffofj.iu.  Te\ou/j.ai.  apoffofj.a.1. 

Aor.        ecr7ra-<ra-jU7jj'.  ereAecra^^i'.  i\poao.fi.i\v. 

Perf.       efriro-a-juai.  rfre\eff/j.ai.  ap-rjponai. 

Plup.      (ffira.-ff-ft.-nv.  ereTf:\ffffj.r]v.  ap-7]po/j.i]v. 

PASSIVE. 

Aor.        fffiraffBrjv.  €Tf\fff6r]i>.  ijpoOriv. 

Fut.        <r7ratrflr/o"0juat.  rf\fff6r)ffo^ai.  a,po9r)ffO[iai. 

Verbal  Adjectives  :  ffiraffreos.     re\effTfos.     aportos. 

The   further  flexions  of  tfftra.ffft.ai,  etriraffyUTjj',  Tfrektfffj.ai,  ere- 
Tf\ffffJLtjv,  are  like  KfKt\<=v<Tfj.a.t,  e/ce/ceAeixrjur/r,  already  spoken  of. 

The  following  contracted  verbs  take  ff  in  the  passive,  though 
they  lengthen  the  characteristic  vowel  in  the  tenses  ;  namely  — 
Neoi,  J  spin,  vfvrifffna.1  and  vevrj/nai,  but  wrjOnv. 
N«a>,  I  heap  up,  vtvT}fff.ia.i  and  vfV7]fj.at,  but  wr\<rQ-r\v. 
Tl\tca,  I  sail,  ir\€vcrou.ai,  eirKtnffa,  Trar\fvKa,  ireir\fvfffj.ai,  eTrAet/tr- 


*pea>,  only  in  compounds,  as  eK(pptca,  I  cam/  out, 
Xoco,  J  accumulate,  x"><ni>- 
Xpaw,  I  give  an  oracular  response,  €xP'7<ra/a7/''- 
Xp3.ofj.ai,  I  use,  has  in  the  perfect  middle  KfxPW'»  I  have  used,, 
but  in  the  aorist  passive  expriff6riy,  I  was  used. 

On  the  contrary,  eAaoj,  aiceco,  alpeco,  Sea>,  and  apoca,  do  not  take 
the  ff,  though  the  characteristic  vowel  in  the  perfect  middle  or 
passive  and  in  the  aorist  passive  remains  short. 
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VBULART. 
Ma.rtu.uv,     -Of,     gen.  '  Eotti,  I  allow,  pci  lint. 

-ofoj,       iin'XjH'ri-    'EAxof,    -out,    TO,   a 

encod,  unskilful.          wound  ( Lat. ulcut, 
AK«O/UOI,  I  heal.  Kug  ulcer). 

AKo\ou0«u>     (with    larpoT,  -ou,  o,  a  phy- 

chit.),     I     follow,  I      sician.     [sonable. 

come  after.  Kaipioi,  -a,  ov,  sea- 

Af«A«u0*pio,  -at,  7;  (a    Ko<rju*w,  I  adorn. 

privative    and    «-  '  Krao/uai,  I  gain,  ao- 


aKtSwp,  -ovot, 

Macedonian. 


6,  a 


•oTf,  never 
(with  the  imper. 
and  the  nubj.  aor. 
used  impera- 
tively). 
()8i/(T(T«i/j,  -«aif,  4, 

Ulysses. 

A«i/0«pof,    free,  '      quire;  KHCTijftai,  I    rif vtxpos, -a, -or, poor 
generous ;    Latin,        possess.  iiwinjAoj,      -TJ,     of, 

•<i/si,    illihii.    Aiyytoj,    -a,    o>v,    elo-         silent. 
rality  (Lat.  illilif-        quent  (eloquent  is    2<f>oAAa>,  I  trip  up,  I 
fas),     penuri-        from      loquor,     I       make  totter. 
ness,       sordid       speak,   as    Aoyiot    "tyow,  I  elevate, 
spirit.  is  from  \oyos).        I  XTJ/>OW,  I  bereave. 

EXERCISE  109. — GREEK-ENGLISH. 

1.  Of  irtpi  AcwviSoy  rpiaxoffioi  yt wattes  /jtaxofitvot  trf^.turijTav. 
2.  FIoAAovt  Kama's  wpinromat  upBwfft  TI/X'?-  3.  5<J>aAAfi  tK«i»oui 

Kpii'fir   o5aT)^o»'as   acSpas    faoyt.      6.   'O  iroiijTTji  TOX  AoyiaiToroc 
O8i/iTiT*a  iriaijrjjAiiraTOf  Tr«7ro(77»c«i/.      7.    Of  070601  avSpts  irarpiSa 

KOT^iTOVtTIV.         8.     IloAAoi,     KfKTr/fJitVOl    fifV    TToAAa,    Of    XPa)l/Ta'    ^c 

«i>  roir  oSotj.      10.  Of  tar  pot  ra  l\Krj  aKtcrovratt.     11.  'H  ^AwTra 
fftyijv   KCttptav    KfKTr}fj.fvr\    icat   ytpotm   KCU    vita   Ttftrjv  iptpn.     12. 

REMARKS. 

Of  irtpt  AfoiviSof,  lit.,  those  around  Leonidas ;  which  moans, 
Leonidas  and  his  warriors. 

2<f>aAAf  t.  Take  tho  words  in  this  order :  vvxn  T^aAAei  «»c«i- 
rovs,  etc. 

EXERCISE  110. — ENGLISH-GREEK. 

1.  Tho  good  love  and  honour  the  good.  2.  The  noblo  youths 
will  follow  virtue.  3.  Alexander,  the  king  of  tho  Macedonians, 
conquered  (aorist)  Darius,  tho  king  of  the  Persians.  4.  The 
citizens  accounted  the  general  worthy  of  groat  honour.  5.  The 
war  has  bereaved  the  city  of  many  citizens.  6.  The  enemy 
were  conquered  (aor.  pass.).  7.  The  physicians  healed  the 
wound.  8.  No  one  will  gain  praise  by  enjoyments.  9.  All 
things  have  been  well  ended. 

KEY  TO  EXERCISES  IN  LESSONS  IN  GREEK.— XXXV. 

EXERCISE  97. — GREEK-ENGLISH. 

1.  Appearances  often  deceive  the  mind.  2.  Let  not  gain  conquer 
thee.  3.  I  love  virtue.  4.  Often  even  a  wicked  man  conquers  a  good 
man.  5.  Good  men  love  virtue.  6.  Many  men  die  in  the  flower  of 
their  age.  7.  Either  be  silent,  or  speak  better  things.  8.  It  is  neces- 
sary for  all  men  to  die.  9.  The  mind  sees  and  the  mind  hears.  10. 
Let  us  rush  bravely  against  the  enemy,  soldiers.  11.  Many  eat  before 
they  are  hungry,  and  drink  before  they  are  thirsty.  12.  Fortune  is  no 
ally  to  the  idle  (those  who  do  nothing).  13.  Pericles  was  thundering 
and  lightning,  and  putting  Greece  into  confusion.  14.  Would  that  all 
children  would  love  their  parents. 

EXERCISE  98. — ENGLISH-GREEK. 

1.  Efairarijif.  2.  Efairaro..  3.  Efrirrara.  4.  EfarrafBTOiy.  5.  Efaira- 
T«<TI.  6.  Ewiciiiv.  7.  EHK«V«V.  8.  'O  c-TpaTirror  viKp  iran-ar  rour  woXtfiiovt. 
9.  Ihu.u.  10.  Anl/une*.  11.  llctvaxri.  12.  O>  a-i'^u-ixo:  ireitaxri.  13. 
Acrtpairrj.  14.  BpovT?.  15.  Tun  iroXm  ovvcHvKa*.  16.  Oi  a-fatfoi  iraMec  rout 
•yOKtut  a-,airaxri.  17.  'O  »air  Ttiv  jUrjrepa  a-fairtp.  18.  !i>  wafTar  a^airpr.  19. 
txeaoi  ae  opaxri. 

EXERCISE  99. — GREEK-ENGLISH. 

1.  A  wicked  man  is  unblest,  even  though  he  be  fortunate.  2.  The 
best  life  is  if  you  conquer  your  mind.  3.  It  is  more  becoming  to  be 
silent  than  to  speak.  4.  Think  that  God  sees  whatever  you  do.  5.  A 
friend  labouring  with  a  friend  labours  for  himself.  6.  Let  not  mortal 
men  think  above  the  gods.  7.  Let  not  him  who  is  especially  pros- 
perous be  haughty.  8.  One  who  is  in  misfortune  should  never  despair, 
but  expect  better  things.  9.  God  assists  him  who  labours.  10.  Prac- 
tise justice  in  word  and  deed. 

EXERCISE  100. — ENGLISH-GREEK. 

1.  At'ffTwx".      2.    U  nvxovfiv.     3.   Ei/ri'X'1 
A»»Tvxfir.     5.   Kpurei  TUI/  Cu;ioi>.     6.  4><\oi 

av0pii)iror  irrtp  tfturc  tppnittrui.  8.  AtVuovaif  orav  naKut  Kf 
Atfv.ueit.  10.  AOv/iti.  11.  'O  iraic  TO  o-wua  nuclei.  17.  Tow  TH 
aaKouvrur  ewaivet  6  aodtor. 


\\'    o,,«    tviaiftovoviTiv.     4. 
(rvjuirovaviri.     7.   Mr)  tf»rjTOf 


EZBBCIMK  101.— UUBKK.EKOLUH. 

1.  True  bMMity,  whi«h  UkM  iU  •oaro*  from  divii*  *num»*tm, 
neither  toil  nor  hunger,  nor  any  noglcct  (on  th«  DIM  hand),  aor  tin*  (on 
the  other)  wutM  away.  2.  Friendships  (i.e.,  frindi)  seek  to  AMUaikU 
hablU.  3.  You  could  hardly  mak«  your  j.ra.i«c«  •qtial  to  tb< 
of  tho  food.  4.  O  boy,  emulate  rood  and  prudent  men.  &.  Fortuu* 
often  reetorec  tho*e  who  are  in  evil  plight.  6.  A  multitude  of  trouble* 
darken*  the  life  of  man.  7.  Let  young  men  strive  after  wisdom. 

EXERCISE  102. — ENOLIHH-GKEKK. 

1.   AMfifpoir  TO  aftvot.      2.  A/iavpo<  TO  f0t*o*.      3.  OS  wa<*>r  Ta 
fnTon*.  4.   '<>  irXovrot   avtffMMrovr   TV^XOI.     5.  HA«n4«*o«  TO»T  <u 

6.  KA<i>0«poi-<r(  Tovt  wiuiai.     7.   H\tv9tpo*i  vo»  vartpa  a<XMaXvT*».     ft   T**r 
x  «ovr   iroAiTav   opOoi.       9.  'II   a/icA«ta   TOV   ftto»  TOOT   aronro«  T»^X«.     10. 
KTI^XOI/TH*  TOVT  ^<Aovr. 

EXERCIHB  103. — GREEK-ENGLISH. 

1.  When  you  are  unable  to  use  your  wealth,  in  what  respect  do  yo>i 
differ  from  a  poor  man  ?  2.  A  kind  word  heals  sorrow.  3.  All  mortal  < 
are  pleased  by  being  honoured.  4.  Men  contrive  many  things,  o.  H« 
is  happy  who  has  means  with  prudence,  for  he  uses  them  well  for  their 
proper  objects.  6.  The  good  man  is  honoured  by  all.  7.  The  courier* 
did  not  use  ssndsls  on  their  journeys. 

EXBRCIHE  104. — ENGLISH-GREEK. 

1.  llxpou.  2.  IlKpowfTu.  3.  Htcpoaro.  4.  Axpoarai.  5.  Mrtxanu»roi.  9. 
KjKixamifTo.  7.  Xparui.  8.  X«av0at>.  9.  XpMirrai.  10.  EXP«.  11.  EjpaTo. 
12.  Expuxro.  13.  Adi/kareir  TIJ  <rt;  ouauf  ffoifiaf  Tu>tya9at.  14.  M jxafxoj  «4<rir 
oi  TJJ  of<Tiu  <ra<pat  \puvrat. 

EXERCISE  105. — GREEK-EKQLISH. 

1.  Make  the  good  man  a  companion.  2.  It  behoves  the  strong  man 
to  be  gentle,  that  his  neighbours  may  reverence  rather  than  fear 
him.  3.  Tattlers  are  disbelieved,  even  though  they  may  speak  the 
tnith.  4.  The  Persians  were  hated  and  despised  by  the  Greeks,  o 
He  who  does  no  wrong  needs  no  law.  6.  Troy  was  besieged  by  the 
Greeks  for  ten  years.  7.  Let  no  one  fear  death,  the  end  of  evils. 

EXERCISE  106. — ENGLISH-GREEK. 

1.  Mn  «oTa0pop«iTe  aXAiiXouc.  2.  A»i<rroi»-ra<.  3.  Kara^poMir  T<m 
Kaxovr.  4.  Kara^povuv  icaTC^povciTO.  5.  A<5ix«i.  6.  Oi  aiixtnnmi  aAtxorvr  i. 

7.  <to(3ourrai   Oavarov,  airo\uaiv  xanMV.     8.  Oi  iroXcai 
iraXtopiotTat.     9.  AXr)0evov<rii'. 


LESSONS  IN  ALGEBRA.  -  XXVIIL 

EVOLUTION. 

The  process  of  resolving  quantities  into  equal  factors  is  called 
evolution. 

In  subtraction,  a  quantity  is  resolved  into  two  parts. 

In  dimsion,  a  quantity  is  resolved  into  Uoo  factor*. 

In  evolution,  a  quantity  is  resolved  into  equal  factors. 

Evolution  is  the  opposite  of  involution.  The  former  is  finding 
a  power  of  a  quantity,  by  multiplying  it  into  itself.  The  latter 
is  finding  a  roof,  by  resolving  a  quantity  into  equal  factors.  A 
quantity  is  resolved  into  any  number  of  equal  factors,  by  divid- 
ing its  index  into  as  many  equal  parts. 

From  the  foregoing  principles  we  deduce  the  following 

GENERAL  RULE  FOR  EVOLUTION. 

Divide  the  index  of  the  quantity  by  the  number  erpreiring  the 
root  to  be  found.  Or, 

Place  the  radical  sign  belonging  to  the  required  root  over  the 
given  quantity. 

If  tho  quantities  have  co-efficients,  the  root  of  these  must  be 
extracted  and  placed  before  the  radical  sign  or  quantity.  Thus, 

To  find  the  square  root  of  d4,  divide  the  index  4  by  2  ;  ».«., 

4  f 

d5  =  d-.     So  the  cube  root  of  J*  is  tls  =  (T. 

06s.  —  From  the  manner  of  performing  evolution  it  is  evident 
that  the  plan  of  denoting  roots  by  /rational  indices  is  derived 
from  the  mode  of  expressing  powers  by  integral  indices. 

EXAMPLES. 

Eeqnired  the  cube  root  of  a*.     Ans.  Va*  =  a*  =  a«. 
Kequired  the  cube  root  of  a  or  a1.     .4ns.  a',  or  V«- 
a^  X  a^,  or  \/a  X 


For 


X      «  =  «• 


The  rule  in  the  preceding  article  may  be  applied  to  every 
in  evolution.  But  when  the  quantity  whose  root  is  to  be  found 
is  composed  of  several  factors,  there  will  frequently  be  an  ad- 
vantage in  taking  the  root  of  each  of  the  factors  separately. 
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This  is  done  upon  the  principle  that  the  root  of  the  product  of 
several  factors  is  equal  to  the  product  of  tlieir  roots. 

Thus  Vab  =  Va  X  vT> ;  for  each  member  of  the  equation,  if 
raised  to  any  power,  will  give  the  same  result. 

When,  therefore,  a  quantity  consists  of  several  factors,  we 
may  either  extract  the  root  of  the  whole  together,  or  we  may 
find  the  root  of  the  factors  separately,  and  then  multiply  them 
into  each  other.  ,  . 

EXAMPLE. — The  cube  root  of  xy  is  either  (xy)*,  or  xjy*. 

The  root  of  a  fraction  is  equal  to  the  root  of  the  numerator 
divided  by  the  root  of  the  denominator. 
EXAMPLE. 

a        J  cfr        a$ 

Thus  the  square  root  of  T-  =  — .     For 


b* 


a 

'b' 


SIGNS. — (1.)  An  odd  root  of  any  quantity  has  the  same  sign 
as  the  quantity  itself. 

(2.)  An  even  root  of  a  positive  quantity  is  ambiguous. 

(3.)  An  even  root  of  a  negative  quantity  is  impossible. 

But  an  even  root  of  a  positive  quantity  may  be  either  positive 
or  negative.  For  tho  quantity  may  be  produced  from  the  one, 
as  well  as  from  the  other. 

Thus  the  square  root  of  a2  is  -f-  a,  or  -  a. 

An  even  root  of  a  positive  quantity  is  therefore  said  to  be 
ambiguous,  and  is  marked  with  the  sign  +.  Thus  the  square 

root  of  3b  is  +  -/3b.     The  4th  root  of  *  is  +£*. 

The  ambiguity  does  not  exist,  however,  when,  from  the  nature 
of  the  case,  or  a  previous  multiplication,  it  is  known  whether 
the  power  has  actually  been  produced  from  a  positive  or  from  a 
negative  quantity. 

But  no  even  root  of  a  negative  quantity  can  be  found. 

The  square  root  of  -  a'-  is  neither  +  a  nor  -  a. 

For  +  a  X  +  a  =  +  «r  5  and  -  a  X  -  a  =  +  a-  also. 

An  even  root  cf  a  negative  quantity  is  therefore  said  to  be 
impossible  or  imaginary. 

The  methods  of  extracting  the  roots  of  compound  quantities 
need  not  be  considered  here.  But  there  is  one  class  of  them, 
the  squares  of  binomial  and  ramtfatal  quantities,  which  it  will  be 
proper  to  attend  to  in  this  place.  The  square  of  a  -j-  b,  for 
instance,  is  a~  +  2ab  +  b2,  two  terms  of  which,  a2  and  b2,  are 
complete  powers,  and  2ab  is  twice  the  product  of  a  into  b,  that 
is,  the  root  of  or  into  the  root  of  b2. 

Whenever,  therefore,  we  meet  with  a  quantity  of  this  descrip- 
tion, we  may  know  that  its  square  root  is  a  binomial ;  and  this 
may  be  found  by  taking  the  root  of  the  two  terms  which  are 
complete  powers,  and  connecting  them  by  the  sign  +.  The 
other  term  disappears  in  the  root.  Thus,  to  find  the  square  root 
of  ar  +  2xy  -f-  y",  take  the  root  of  x-,  and  the  root  of  y",  and 
connect  them  by  the  sign  +.  The  binomial  root  will  then  be 
»,-fcy. 

In  a  residual  quantity,  the  double  product  has  the  sign  — 
prefixed,  instead  of  +•  The  square  of  a  -  b,  for  instance,  is 
a-  —  2ab  -f-  b2.  And  to  obtain  the  root  of  a  quantity  of  this 
description,  we  have  only  to  take  the  roots  of  the  two  complete 
powers,  and  connect  them  by  the  sign  -  .  Thus  the  square  root 
of  &  -  2xy  +  y3  is  x-  y.  Hence,  to  extract  the  square  root  of 
a  binomial  or  residual, 

Take  the  roots  of  the  two  terms  which  are  complete  powers,  and 
connect  them  by  the  sign  which  is  prefaced  to  the  other  term. 

EXAMPLE. — To  find  the  root  ot  x-+2x+l. 

'The  two  terms  which  are  complete  powers  are  a;2  and  1 .  The 
roots  are  x  and  1.  Then  x  -f-  1  =  required  root. 


EXERCISE 

1.  Eequired  the  5th  root  of  ab.  11. 

?.  Eequired  the  nth  root  of  a2.          12. 

•to 

3.  Eequired    the     7th     root    of  I 

14. 


4.  Eequired     the     5th     root    of 

fa  -  *}3. 

5.  Eequired  the  cube  root  of  a1*. 

6.  Eequired  the  4th  root  of  a-1. 

7.  Eequirsd  the  cube  root  of  a1. 

8.  Eequired  the  nth  root  of  j"1. 

9.  Eequired  the  3rd  root  of  y9. 
10.  Eequired  the  4th  root  of  iip. 


19. 


47. 

Eequired  the  2nd  root  of  x". 
Eequired  the  5th  root  of  d3. 
Eequired  the  8th  root  of  a*. 
Eequired  the  5th  root  of  3i/. 
Eequired  the  6th  root  of  alh. 
Eequired  the  cube  root  of  86. 
Eequired  the  nth  root  of  i"i/. 

Eequired  the  Jith  root  of  ?,  and 
the  cube  root  of  — . 

Eequired  the    square   root  of 

*-,  and  the  5th  root  of  — . 
aj  0* 


20.  Eequired  the    square   root  of 

x*  -  2x  +  I. 

21.  Ee'-v.ired  the   square  root  of 

22.  Bequirei   the   square  root  of 


23.  Eequired  tho   square    root    of 

a*  +  ab  +  b-. 

4 

2i.  Eequired   the    square   root   of 


KEY  TO  EXEECISES  IN  LESSONS  IN  ALGEBEA.— XXVI 
EXERCISE  45. 


4.  d. 

5.  u°  +  7. 

6.  if>  or  1. 


7.  v. 

8.  fc». 

9.  2a°. 


10.  a"+ 
11. 


1.  a3  denotes  the  4th 
power  of  the  3rd 
root  of  a,  or  the 
cube  root  of  the 
4th  power  of  a. 


2.  x 


denotes  the 
square  root  of 
the  cube  of  x. 


EXERCISE  46. 

3.  y*  denotes  the  6th 

root  of   the   8th 
power  of  y. 

4.  b»   denotes  the  8th 

root  of   the   7th 
power  of  b. 

5.  a*. 

6.  A 


7.  a<>-25. 

8.  a°-«. 

9.  a»-. 

10.  a>-8. 

11.  a*-"'. 

12.  a»-'''. 

13.  a1'"*. 


LESSONS  IN  CHEMISTRY.— XXXIY. 

BASES  AND  ESSENTIAL  OILS. 

THERE  are  certain  compounds  which  are  present  in  many 
vegetables  in  combination  with  some  vegetable  acid,  which  are 
called  bases.  The  general  plan  adopted  to  isolate  the  base 
is  this  :  the  plant  is  digested  with  water,  acidulated  with 
sulphuric  acid ;  this  being  a  stronger  acid  than  the  vegetable 
acid,  displaces  the  latter,  and  forms,  with  the  base,  a 
sulphate.  This  solution  being  filtered  is  treated  with  potash, 
which  takes  the  sulphuric  acid,  and  thus  liberates  the  base. 
Upon  agitation  with  ether,  the  base  is  dissolved,  and  as  the 
ether  is  readily  separated  and  evaporated,  tae  base  is  procured ; 
generally,  however,  it  is  found  necessary  to  again  treat  the 
ether  with  acidulated  water.  The  aqueous  solution  of  the  salt 
thus  obtained  is  acted  upon  by  potash,  and  the  liberated  base 
is  removed  by  ether  in  a  state  of  purity.  We  shall  notice 
some  of  the  best  known  of  these  vegetable  bases. 

Conia  (C8HI5N)  is  a  volatile,  colourless  liquid,  which  is 
procured  by  distilling  hemlock  seeds,  digested  in  water  which 
contains  a  little  potash.  When  exposed  to  the  air  it  absorbs 
oxygen,  and  becomes  dark  coloured  and  nearly  solid.  It  is  a 
powerful  base,  and  therefore  salts  of  it  are  readily  formed ;  in 
all  its  forms  it  is  a  deadly  poison.  Strong  sulphuric  acid  turns 
conia  compounds,  first  a  purple  red,  and  then  to  an  olive  grcon ; 
with  nitric  acid  a  blood-red  colour  is  produced  which  fades  into 
orange. 

Nicotine  (Cj0H14N,,)  is  the  active  principle  of  tobacco,  in 
which  plant  it  is  in  combination  with  malic  and  citric  acids. 
French  tobacco  contains  7  or  8  per  cent. ;  Virginia,  G  or  7  ;  and 
Maryland  and  Havannah,  2  per  cent.  When  pure  it  is  a  colour- 
less, oily  liquid,  very  inflammable  and  volatile ;  it  is  a  powerful 
poison.  When  exposed  to  the  air  it  absorbs  oxygen,  and,  like 
conia,  finally  becomes  a  brown  solid.  Acetate  of  lead,  corrosive 
sublimate,  and  the  tin  chlorides,  all  give  with  it  white  pre- 
cipitates. 

Cinchonia  (C,,0H21N2O)  is  the  bitter  principle  in  the  bark  of 
different  varieties  of  Cinchona.  It  is  a  solid,  and  appears 
crystallised  in  quadrilateral  prisms.  The  tree  is  found  in  South 
America,  in  the  forests  of  Bolivia  and  Peru,  and  several 
varieties  are  furnished,  probably  produced  by  tho  localities  in 
which  they  are  found.  They  are  divided  into  three  classes 
in  the  English  market : — Cinchona  cordifolia  (heart-leaved),  the 
bark  is  yellow  ;  Cinchona  IsLncifolia  (lance-leavod),  pale  bark  ; 
and  Cinchona  oblongifolia  (oblong-leaved),  red  bark. 

A  decoction  of  the  bark  is  extensively  prepared  as  a  tonic ; 
for  this  the  pale  variety  is  generally  used.  We  give  the  London 
Pharmacopoeia  formulae  for  the  "Decoction  of  Cinchona  and  the 
Compound  Tincture  : ' ' — 

"  Take  of  lance-leaved  cinchona,  bruised,  ten  drachms ;  dis- 
tilled water,  a  pint ;  boil  for  ten  minutes  in  a  lightly  covered 
vessel,  and  strain  the  liquor  whilst  hot." 

Compound  Tincture   of   Cinchona. — "  Take    of   lance-leaved 
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four  ounces  ;  orange-peel  dried,  three  ounces ; 
.Ini.-luiii ;  aatTron.  two  drachms ;  ooobi- 

•  i,-i!  \<  i;  proof  spirit,  twu  piutt ;  maoorate  for 

•    tin." 

•  •!"  i-ithor  of  these  preparation*  may  bo 
I  IWN  niUi.-r  too 
u  of  the  pui 

HMN.O     :H  '  •  '     •-  bitter  prin- 

the  yellow  bark,  mixed  with  cinchona. 

in  thi*  Hubritaueu  by  making  both  sulphates, 

•i  :i!|..wni'_'  thn  salts    to  cryHtalliho;    the   Hulphate  of 

•  {itiniii,   I'.-.iiu  much  less  soluble  than  that  of  cinchona,  crys- 
tallises out  tir>t. 

The  characteristic  tost  of  quinia  U  : — when  freshly  prepared 

chlorine  wat««r  is  poured  into  a  solution  of  this  alkali,  a  green 

colour  is  produced  whon  a  few  drops  of  ammonia  are  added. 

•••ad  of  ammonia,  finely  powdered  potassium  ferrocyanide 

be  added,  a  deep  red  colour  is  produced. 

line  itself  is  always  procured  from  the  solution  of  its 
s  .j]ph:ite,  by  dcH'omiHxsing  the  salt  by  tho  addition  of  ammonia, 
whereupon  it  falls  in  white  flakes. 

(Juinin-.-  .s'l/'yi/m/c  i-  tho  salt  by  which  quinine  is  employed  in 
medicine.  It  appears  crystallised  in  ooicular  prisms,  which 
are  very  light.  It  is  hut  sparingly  soluble  in  water,  but  is 
freely  dissolved  if  a  little  sulphuric  acid  be  present.  It  is  a 
celebrated  medicine  in  fever  and  remittent  diseases,  such  as 
;  besides,  it  possesses  great  tonic  properties.  For  house- 
hold use  a  shilling's  worth  of  sulphate  of  quinine  may  bo  put 
into  a  wine-bottle  of  water,  and  five  or  six  drops  of  sulphuric 
acid  will  cause  the  Bait  to  bo  dissolved ;  a  wine-glass  of  this 
solution  once  a  day  is  a  very  efficient  tonic. 

It  will  be  noticed  that  it  has  a  peculiar  action  on  light ; 
that  the  clear  and  colourless  solution,  when  light  is  permittod 
to  pass  through  it,  becomes  a  pale  blue. 

in. — This  celebrated  drug  is  the  juice  (oiror)  of  the 
poppy.  It  is  chiefly  prepared  in  Turkey,  Persia,  India,  and 
China  ;  yet  the  poppy  is  grown,  to  a  great  extent,  in  the  south 
of  Europe,  for  the  sake  of  the  oil  which  can  bo  expressed  from 
its  seed.  The  mode  of  obtaining  opium  is  this  : — After  the 
flowers  have  fallen,  the  head  of  the  poppy  is  cut  horizontally, 
but  not  sufficiently  deep  to  reach  the  internal  cavity  of  the 
shell ;  a  milky  juice  immediately  flows  out  and  collects  in  tears 
on  the  edges  of  the  out ;  in  this  state  the  field  is  left  for  twenty- 
four  hours,  and  for  the  next  two  days  tho  opium  is  collected  by 
:i£  it  off  with  blunt  knives.  It  is  then  placed  in  earthen- 
ware pots,  and  finally  dried  in  the  sun,  wrapped  in  poppy  or 
tobacco  leaves,  and  sold.  Tho  process  is  somewhat  varied  in 
Asia,  by  beating  up  the  exuded  juice  with  saliva  ;  the  seeds  of 
the  plants  thus  treated  are  not  injured,  and  are  sown  for  tho 
next  year's  crop. 

Opium  is  of  greatly  complicated  construction;  it  contains 
twelve  ingredients,  the  most  important  being 

Morphia  (C,7H19NO.,)  which  is  a  base,  and  is  found  in  opium 
in  combination  with  meconic  and  sulphuric  acids.  It  is  to  this 
body  that  the  sedative  effects  of  opium  are  duo.  It  is  procured 
as  short  rectangular  prisms  ;  it  is  but  slightly  soluble  in  cold 
water,  very  soluble  in  alcohol,  but  insoluble  in  other  or  chloro- 
form. Nitric  acid  turns  the  crystals  orange ;  a  mixture  of 
nitric:  and  sulphuric  acids  colours  morphia  green. 

The  best  test  is  afforded  by  tho  action  of  neutral  ferric 
chloride,  which  renders  a  solution  of  any  salt  of  morphia  a 
dark  blue. 

Codeia  (Cj,Hz,TCO.j,H.,O).  — The  proportion  of  this  nitrrce  base 

in  opium  is  very  small ;  its  action  is  powerfully  narcotic.    Being 

soluble  in  ether,  it  is  readily  separated  from  morphia ;  moreover, 

none  of  the  tests  by  which  morphia  is  recognised  are  common 

t\vn  s-ubstrniees. 

Narcotiri''  (GttH.aNOr,H1O). —  This  body  does  not  possess 
auch  basic  properties  as  those  preceding,  as  might  be  antici- 
pated from  the  larger  quantity  of  oxygon  which  enters  into  its 
composition.  It  is  an  active  poison,  though  not  so  virulent  as 
morphia.  Being  soluble  in  chloroform  it  is  easily  separated 
from  morphia,  and  with  a  mixture  of  sulphuric  and  nitric  acids, 
gives  a  blood-red  colour. 

ALKALOIDS    FROM   THE    8TBTCHNOS   TRIBE    OF   PLANTS. 

Strychnia  (C21H22N.,Oj)  is  ono  of  the  most  powerful  of 
vegetable  bases ;  it  can  displace  many  metallic  oxides  from 


their  combinations ;  it  occurs  in  tho  seed*  of  the  titrgchnot  nu* 
I'omtca,  a  tree  which  grows  on  the  coast  of  Corotnandel  and 
parts  of  the  East  Indies. 

It  is  a  most  deadly  poison,  producing  tetanus ;  its  action 
seems  directed  upon  the  motor  tract  of  the  spinal  cord.  If 
any  part  of  this  cord  be  destroyed,  the  convulsion*  ooso  in 
that  part  of  tii-  l>ody  whose  nerve*  take  their  rise  in  the  de- 
stroyed part. 

It  is  dissolved  by  GOO  times  its  weight  of  cold  water,  anJ 
such  is  its  intense  bitter,  that  it  can  bo  recognised  by  the  taste 
when  dissolved  in  600,000  times  iti  weight 

There  U  no  antidote  for  this  poison ;  tho  stomach  mnst  be 
emptied  of  its  contents  as  soon  at  possible,  by  emetic*  and  the 
stomach-pump.  In  a  short  time  tho  muscle*  become  rigid, 
spasms  sot  in,  and  the  patient  dies  of  suffocation. 

To  discover  the  presence  of  strychnia  in  any  organic  Analysis, 
tho  liquid  is  saturated  with  pota»h ;  this  liberates  the  organic 
bases.  By  agitating  chloroform,  the  strychnia  is  dissolved  out. 
Before  evaporating  this  solution,  the  base  crystallines,  and  may 
bo  discovered  by  the  microscope  ;  or  if  sulphuric  acid  be  poured 
upon  it  with  a  fragment  of  potamic  dichromate,  a  beautiful 
violet  tint  appears  which  fades  into  a  rose  colour ;  with  the 
chloride  of  gold  a  blue  colour  is  produced. 

Brucia  (C.,3Ht8N,04,4H,0).— This  alkali  is  present  in  nni 
vomica  in  larger  quantity  than  strychnia  ;  it  is  also  found  in  the 
bark  of  the  Brucea  antidysenterica,  which  does  not  contain 
strychnia. 

It  is  distinguished  from  strychnia  by  the  bright  scarlet  colour 
passing  into  yellow,  whic  i  its  salts  give  with  nitric  acid.  Its 
poisonous  qualities  are  not  so  marked  as  those  of  strychnia. 

ALKALOIDS    OF    THE    BEVERAGES. 

Theine  or  Caffeine  (CgH10NtOt,H,O).— It  is  more  than  re- 
markable  that  in  all  parts  of  the  world  men  have  discovered, 
and  converted  into  a  beverage,  a  vegetable  product  containing 
this  active  principle.  Tea  contains  an  much  as  4  per  cent., 
whilst  in  coffee  it  seldom  exceeds  1  per  cant. 

Theine  is  procured  by  making  an  infusion  of  tea  with  alcohol. 
The  tannin  this  solution  contains  is  precipitated  by  means  of 
plumbic  acetate ;  the  precipitate  is  separated  by  fil '.ration,  the 
excess  of  lead  is  separated  by  passing  sulphuretted  hydrogen 
The  free  acetic  acid  is  now  neutralised  by  the  addition  of 
potash,  and  on  evaporation  the  theine  crystallises  out  in  long 
silky  needles. 

This  substance  has  the  remarkable  property  of  retarding  the 
wear  of  the  tissue  of  the  body  ;  this  is  the  reason  why  old 
people  live  so  much  upon  tea.  The  best  tea  and  coffee  is  sold  to 
tho  artisans  in  London,  who  find  that  they  can  continue  to 
work  on  tea,  whereas  a  heavy  meal  would  materially  affect  their 
labour. 

Theobromine  (C7H8N40.,)  is  a  like  alkaloid,  present  in  cocoa. 
This  group  is  of  great  chemical  interest,  from  the  numerous 
compounds  it  yields  when  acted  upon  by  various  re-agents. 

ESSENTIAL   OILS. 

In  these  oils  resides  the  scent  which  characterises  most 
plants  ;  they  are  chiefly  composed  of  carbon  and  hydrogen,  and 
aro  very  volatile.  They  are  not  unlike  fixed  oils,  but  have 
not  a  greasy  feel,  and  are  readily  soluble  in  alcohol  or  ether. 
Somo  of  these  oils  are  not  existing  in  the  plant,  but  are  pro- 
duced by  a  species  of  fermentation ;  this  is  the  case  with  the 
oil  of  almonds  and  the  oil  of  mustard. 

Some  of  the  oils  are  procured  by  simple  expression,  others — 
tho  larger  class — are  obtained  by  suspending  the  plant  in  a  net 
in  boiling  water,  and  distilling  tha  vapour.  Tho  water  which 
thus  comes  over  with  the  essential  oil  is  the  fragrant  distilled 
water  of  the  apothecary. 

To  separate  tho  essence  from  this  water,  salt  is  added,  and 
the  oil  rises  to  the  surface.  These  oila  are  generally  yellow, 
and  whan  exposed  to  the  air  absorb  oxygen  and  become  resinous 
bodies. 

Oil  of  Turpentine  (C,0Hia). — If  turpentine,  which  exudes 
from  tho  various  species  of  pines,  be  distilled  with  water,  it 
yields  about  one-fourth  its  weight  of  oil  of  turpentine,  leaving 
rt:-;in  in  tho  still.  This  is  sold  in  England  as  camphine  ;  it  is  s» 
great  solvent  for  sulphur,  phosphorus,  and  caoutchouc. 

There  are  many  essential  oils  allied  with  oil  of  turpentine ; 
the  most  important  are 
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Oil  of  Lemons,  Oil  of  Bergamoth,  from  the  juioe  of  the  limo ; 
Oil  of  Cloves,  Oil  of  Ginger,  and  Oil  of  Thyme. 

Attar  of  Roses  consists  of  two  compounds,  a  liquid  and  a 
solid ;  the  liquid  is  the  fragrant  portion. 

Camphor  (010HlaO)  differs  from  the  above  group  in  contain- 
ing oxygen,  and  seeing  that  it  is  the  element  of  turpentine, 
with  an  atom  of  oxygen,  it  is  not  to  be  wondered  that  many 
plants  yield  it  by  the  oxidisation  of  their  essential  oils.  The 
ordinary  camphor  of  the  shops  is  procured  from  the  Laurus 
camphora ;  the  wood  of  the  tree  is  placed  with  water  in  a  still, 
the  head  of  which  is  full  of  rice  straw ;  on  this  the  camphor 
condenses.  After  several  sublimations,  it  is  ready  for  the 
market ;  when  thrown  on  water  it  swims  and  dissolves,  with  a 
peculiar  gyratory  motion,  which  is  instantly  checked  by  a  drop 
of  essential  oil  upon  the  surface  of  the  water. 

Camphor  volatilises  at  low  temperature,  and  if  it  be  covered 
by  a  glass  shade  the  vapour  condenses  in  octahedral  crystals  on 
the  glass,  a  fact  frequently  illustrated  in  a  chemist's  window. 

Camphor  ignites  and  burns  with  a  bright  flame ;  a  coil  of 
red-hot  platinum  wire  held  over  a  piece  of  camphor  continues  to 
be  red-hot,  owing  to  the  continued  slow  combustion  of  the 
camphor  vapour  on  the  surface  of  the  wire. 

Borneo  Camphor  contains  2  atoms  of  hydrogen  more  than  the 
ordinary  variety,  but  when  treated  with  nitric  acid  these  it  gives 
up,  and  assumes  the  composition  and  properties  of  ordinary 
camphor. 

The  Essence  of  Bitter  Almonds.— This  well-known  flavouring 
principle  is  derived  from  bitter  almonds,  the  kernels  of  the 
peach,  plum,  cherry,  etc.,  and  the  leaves  of  the  laurel.  Those 
kernels  are  first  pressed  to  free  them  from  fixed  oils,  then 
ground  and  mixed  with  water,  and  distilled  BO  long  as  the  dis- 
tillate comes  over  milky.  This  essence,  or  Benzoil  Hydride,  is 
not  itself  poisonous,  but,  unless  especially  purified,  it  contains 
prussic  acid. 

Benzoic  Acid  (H,C,H5O2)  is  artificially  prepared  from  bitter 
almonds,  but  its  chief  source  is  the  Styrax  benzoin,  a  shrub 
which  grows  in  the  Asiatic  Archipelago,  and  yields  benzoin. 

Of  late  years  it  has  been  largely  prepared  from  naphthaline ; 
it  is  a  light  glistening  mass  of  silky  needles  ;  its  vapour  gives 
the  well-known  scent  of  incense.  Its  compounds  and  deriva- 
tives are  very  numerous. 

Allyle  Sulphide,  (C3H5)2S. — This  compound  gives  the  strong 
distinctive  odour  to  the  essential  oils  of  garlic,  onions,  leeks, 
radishes,  and  assafoetida.  The  pungency  of  the  horse-radish  is 
duo  to  the  allyle  sulphocyanide  (C3H5,CNS),  which  is  the  prin- 
cipal ingredient  in  the  oil  of  mustard. 

The  only  remaining  vegetable  products  of  this  class  are 
resins;  these  are  procured  from  certain  trees  by  making 
incisions  into  their  wood ;  they  are  usually  produced  by  the 
oxidation  of  the  essential  oils ;  in  some  cases  the  resin  is  in 
solution  in  the  oil. 

Lac  is  the  most  valuable  of  the  resins ;  it  is  the  produce  of 
certain  trees.  Resins  are  used  for  varnishes  and  numerous  other 
art  processes. 

Caoutchouc,  or  Indian-rubier,  is  a  substance  suspended  in  the 
juice  of  some  tropical  plants.  When  it  exudes  from  the  tree 
it  is  yellow  ;  when  exposed  to  the  air  in  thin  layers,  the  liquid 
evaporates,  leaving  the  caoutchouc  mixed  with  albumen  as  a 
flexible  brown  film.  It  is  dissolved  by  chloroform,  carbonic 
disulphide,  coal  naphtha,  rectified  oil  of  turpentine.  Its  many 
uses  are  well  known :  in  applying  it  to  cloth  in  the  manufacture 
of  waterproof,  it  is  used  dissolved  in  one  of  the  above  solvents. 


LESSONS  IN  ENGLISH  LITERATURE.— X. 

THE  ELIZABETHAN  PERIOD— THE  DRAMA. 
THE  great  glory  of  the  Elizabethan  period  is  its  drama..     But 
in  order  to  realise  the  development  of  the   drama  during  this 
age,  it  is  necessary  to  know  something  of  what  it  had  been 
before. 

The  earliest  plays  in  England,  as  throughout  Europe  gene- 
rally, were  essentially  religious  in  character,  and  intended  to 
convey  religious  truths  in  the  most  striking  manner  to  an 
illiterate  people.  They  were  for  the  most  part  written  by 
churchmen,  and  acted  by  the  clergy  in  the  larger  churches. 
Some  of  these  plays,  which  were  no  doubt  acted  upon  some  of 
the  great  festivals  of  the  Church,  represented  in  a  dramatic 


form  the  principal  events  of  the  Bible  history,  and  were  in- 
tended to  illustrate  and  impress  upon  the  popular  mind  the 
leading-  doctrines  of  the  Christian  faith.  These  plays  were, 
not  unnaturally,  called  Mysteries.  Others  were  founded 
upon  the  legends  of  the  saints,  and  represented  the  wonders 
of  their  lives  and  deaths.  These  were  probably  acted  upon  the 
festivals  of  the  saints  whose  deeds  and  sufferings  they  de- 
picted, and  were  with  some  appropriateness  called  Miracles 
or  Miracle  Plays.  Such  were  the  dramatic  entertainments  of 
all  Christian  Europe  during  the  Middle  Ages ;  and  the  "  Pas- 
sion" play,  which  is  still  acted  every  tenth  year  at  Ammergau, 
in  the  Tyrol,  and  which  draws  the  Tyrolese  peasants  together 
in  thousands  to  gaze  in  devout  wonder  at  a  dramatic  repre- 
sentation of  the  life  and  death  of  Christ,  is  exactly  the  mystery 
of  the  Middle  Ages,  which  has  survived  in  that  remote  corner, 
of  Europe  centuries  after  it  has  been  forgotten  elsewhere. 

It  is  probable  that  such  plays  were  introduced  into  England 
from  France  soon  after  the  Norman  Conquest.  The  earliest 
of  them  were  in  Latin ;  perhaps  then  for  a  time  in  England 
in  French.  But  in  this,  as  in  other  departments,  the  English 
tongue  overcame  its  competitors,  and  became  the  established 
language  of  the  religious  drama. 

In  course  of  time  a  variety  was  introduced  into  these  re- 
ligious plays.  In  the  mysteries  and  miracles,  as  we  have  seen, 
the  characters  were  real  personages,  and  the  incidents  were 
historical  or  what  were  supposed  to  be  historical  facts.  The 
Morals  or  Moralities,  which  came  into  vogue  at  a  later  date, 
were  allegorical,  not  historical.  Instead  of  the  virtuous 
and  vicious  personages  of  sacred  history,  they  had  as  their 
characters  the  various  virtues  and  vices  themselves,  and  other 
abstract  conceptions,  brought  upon  the  stage,  together  with 
personifications  of  mankind  in  general,  or  other  representatives 
of  ordinary  humanity,  which  are  shown  as  acted  upon  by  the 
various  passions  or  principles  represented  by  the  allegorical 
personages.  One  of  the  most  important  characters  in  all  these 
plays  was  the  vice,  probably  the  lineal  ancestor  of  the  modern 
clown.  He  was  a  kind  of  buffoon,  and  to  him,  together  with 
the  devil — who  had  performed  the  same  function  in  the  older 
mysteries,  and  who  was  still  retained  in  the  moralities — was 
entrusted  most  of  the  comic  element  in  such  pieces. 

We  have  already  said  that,  in  the  earliest  times,  the  mys- 
teries and  miracle  plays  were  not  only  religious  in  subject,  but 
religious  in  purpose  too,  being  acted  by  clerical  persons  in 
sacred  places  with  a  view  to  instruction,  and  on  the  occasion  of 
religious  solemnities.  Thus,  of  the  most  important  sets  of 
mysteries  which  have  come  down  to  us,  one  set  was  acted 
annually  on  Corpus  Christi  day  by  the  Grey  friars  at  Coventry, 
Another  set  was  acted,  it  is  supposed,  at  the  abbey  of  Widkirk. 
But  in  course  of  time,  though  the  subjects  of  the  plays  re- 
mained the  same,  the  whole  spirit  of  the  performance  became 
changed.  What  had  once  been  a  religious  ceremonial  became 
a  mere  popular  entertainment.  One  marked  step  in  this  pro- 
cess was  made  when  these  plays  came  to  be  acted  by  others 
than  the  clergy,  or  those  connected  with  the  clergy,  and  in 
other  than  sacred  places.  Thus  a  third  important  set  of  old 
mysteries  which  have  come  down  to  our  times  were  acted  yearly 
in  Whitsun  week  by  the  trades  of  Chester,  each  of  the  twenty- 
five  separate  plays  of  which  the  set  consists  being  assigned  to 
a  particular  trade,  by  the  members  of  which  it  was  acted  from 
year  to  year.  These  plays,  too,  were  not  performed  in  any 
sacred  place,  but  upon  movable  stages  at  various  points  in 
the  streets  of  Chester ;  the  plan  being  that,  as  each  play  was 
finished  in  one  street,  stage  and  all  was  moved  away  to  another 
street,  making  room  for  the  play  next  in  order,  so  that  all  the 
plays  were  going  on  at  once,  and  each  in  its  turn  made  the 
circuit  of  the  town.  Nor  was  it  only  in  the  case  of  such  great 
popular  exhibitions  as  these  that  the  performance  of  the  mys- 
teries was  losing  its  religious  character.  They  came  to  be 
acted  at  court  festivities  and  on  other  similar  occasions  purely 
secular.  The  moralities,  too,  in  which  abstract  virtues  and 
vices  took  the  place  of  the  most  sacred  real  characters,  evi- 
dently appealed  far  less  to  religious  associations  than  the  older 
form  of  play  had  done,  and  so  tended  to  secularise  the  stage. 

Up  to  a  very  early  period  the  existence  of  mysteries  and 
miracle  plays  in  England  may  be  traced,  and  before  very  long 
the  distinction  between  the  two  terms  came  to  be  neglected, 
and  they  were  used  almost  indiscriminately.  In  a  later  period, 
allusions  to  such  plays  .are  common  in  Piers  Ploughman  and 
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in  Chaucer '«  workH.    Not  lung  afterwards,  early  in  tbo  t: 
i-fistii!  began  to  oonio  into  vogue.     Th< 

entirely  mjpurxi'deii  tli.  i.ut  they  ^. 

ii|...n    tin-in    until    ti  •  irly    supplanted    them. 

Both, 

K.i/.uln<th.      I  ••  that  inyrttoricM  and  mural* 

:      though     I  :  frequently, 

the  whole  of  her  roig-u  ami  down  to  its  very  close,  if 
a  somewhat  later  period.     T!u;y  only  faded   away 
•    •  splendour  of  tin-  Elizabethan  drama. 

The  prevalence  of  the  monility  over  the  more  sacred  n 
was  evidently  a  xtep  towards  bringing  the  dniuia  to  deal  with 
bjeots  of  real  lit"  and  iva!   huniiin  character.     A  further 
te  in  this  diriM'tion  was  niadn  by  the  class  of  short  play«, 
or  rather  scenes,  which  hnvo  received  specially  the  name  of 
•idea.     They  were  short  comic  pieces,  each  of  :i 

generally  of  a  broadly  humoroas  character — intended, 
P'-rlmpH,  to  be  acted  in  the  intervals  of  longer  performances. 
Tho  principal  writer  of  those  pieces  was  .Mm  Hoywood,  who 
•  !io  office  of  court  jester  under  Henry  V 1 1 1 . 

The  transition  state  of  the  drama  before  the  accession  of 
Elisabeth  and  in  the  early  years  of  her  reign  is  well  illustrated 
by  the  career  and  works  of  Bale.  John  Bale  was  a  churchman, 
and  a  man  of  extensive  and  varied  learning,  a  laborious  author, 
and  an  eager  controversialist.  Early  in  life  ho  embraced  the 
reformed  faith,  and  under  Edward  VI.  ho  was  made  Bishop 
of  Ossory.  The  accession  of  Queen  Mary  obliged  him  to  leave 
his  Irish  see  ;  and,  although  restored  under  Elizabeth,  he  never 
i.  turned  to  it,  but  died  in  England  five  or  six  years  after  that 
queen's  accession.  He  was  the  author  of  several  prose  works, 
of  which  the  most  important  is  a  Latin  biography  of  British 
authors.  But  it  is  as  a  dramatist  that  we  are  concerned  with 
him  at  present.  He  was  one  of  tho  most  diligent  writers  of 
religious  plays  in  tho  old  forms,  mysteries  and  moralities. 
But  in  his  hands,  as  in  many  others,  apparently,  at  that  time, 
-ro  710  longer  designed  for  tho  simple  teaching  of  tho 
undisputed  truths  of  Christianity — his  plays,  whatever  their 
form,  are  in  substance  controversial  attacks  upon  Popery,  in 
bitter  contest  with  which  his  whole  life  was  spent.  But  in 
addition  to  his  plays  of  this  class,  he  was  the  author  of  one 
which  forms  an  important  connecting  link  between  tho  old  and 
now  drama.  His  play  of  ''King  John"  is  founded  upon  tho 
old  chronicles  of  that  king's  reign,  which  it  follows  pretty 
closely ;  bnt  tho  play  partakes  also  of  the  characteristics  of 
the  morality,  for  side  by  side  with  the  historical  personages 
with  whom  wo  arc  familiar,  wo  find  the  stage  occupied  by  such 
abstractions  as  Widowed  England,  Verity,  Treason,  and  Se- 
dition. This  is  the  oldest  historical  play  extant,  but  it  was 
soon  followed  by  others  of  the  same  class. 

Tho  first  regular  comedies  in  the  language  belong  to  about 
the  same  period.  The  earliest  comedy  which  has  come  down 
t  >  us  is  "  Ralph  Royster  Doyster,"  written  by  Nicholas  Udall, 
master  first  of  Eton  and  afterwards  of  Westminster  School, 
which  was  acted  in  the  year  1551.  This  is  a  comedy  of  con- 
siderable force  and  spirit,  representing  tho  vices,  follies,  and 
misfortunes  of  a  rich  and  senseless  young  man,  Ralph  Royster 
Doyster,  surrounded  by  a  troop  of  flatterers,  who  live  upon 
him  and  lead  him  into  every  sort  of  trouble.  Of  somewhat 
later  date,  and  of  far  inferior  merit,  is  the  comedy  of  "Gammer 
Gurton's  Needle,"  supposed  to  have  been  written  by  John  Still, 
Bishop  of  Bath  and  Wells.  This  play  is  founded  upon  a  farcical 
incident  of  low  life,  but  the  humour  of  tho  piece  never  rises 
above  the  merest  and  coarsest  buffoonery. 

Very  little  later  we  meet  with  tho  first  regular  tragedies. 
Among  those,  one  of  the  earliest,  if  not  tho  very  earliest,  is  the 
tragedy  of  "  Gorboduc,  or  Ferrex  and  Porrex."  This  play  was  tho 
joint  production  of  Thomas  Sackville,  Lord  Buckhurst  (a  poet  of 
whom  we  have  already  given  some  account,  when  speaking  of 
the  "  Mirror  for  Magistrates,"  tho  great  work  designed  and  in 
part  executed  by  him),  and  of  Thomas  Norton  ;  and  it  was 
acted  in  15G2.  It  is  founded  upon  a  story  from  the  legendary 
British  history — a  story  which  had  been  several  times  used  for 
poetical  purposes  before,  amongst  other  places,  in  the  "  Mirror 
for  Magistrates "  itself.  The  story  is  a  very  tragic  one,  by  no 
means  ill  suited  for  representation  on  tho  stage ;  and  the  language 
of  the  play  is  dignified  and  net  wanting  in  eloquence.  But  the 
play,  as  a  play,  is  lifeless  and  uninteresting.  It  is  written  in  blank 
verse ;  the  earliest  example  of  the  use  of  this  metre  in  dramatic 


composition.  Thi*  tragedy  was  rapidly  followed  by  other*  of 
the  name  olass  ;  and  thai  by  a  very  early  period  in  the  reign  of 
Elizabeth,  the  throe  main  kind*  of  drama  which  were  cultivated 
with  mont  BUOCOMII  in  the  Elizabethan  age — tragedy,  comedy,  and 
history — were  already  in  existence,  though  the  art  of  dramatic: 
computation  wan  uu.-rely  in  it*  infancy. 

Jtut    In -t.,rc  wo  go  on  to  notice  tho  Elizabethan  dramatist*, 
properly  HO  call.-d,  it  will  probably  a*»i*t  the  we  de- 

H.-nb.)  hhortly  tin;  external  material!  with  which  the  dramatist 
of  that  day  had  to  work.  It  will  be  gathered  from  what  we 
naid  that  in  tho  earliest  timce  there  were  no 
buildingH  mmcially  set  apart  for  tho  performance  of  play*,  and 
no  class  of  men  whoso  biuiness  waa  to  act  thorn.  The  earlier 
mysteries  were  acted  in  church  and  by  tho  clergy ;  tho  Cheater 
plays  in  the  street*  of  Cheater,  and  by  member*  of  the  trading 
guilds  of  tho  city.  Tho  banqueting  halls  of  palaces  and  baronial 
castles,  the  dining  halls  of  tho  inns  of  court — these,  and  probably 
many  similar  and  far  less  suitable  buildings,  served  as  theatres ; 
and  tho  members  of  the  household,  or  of  the  inn  of  court,  or 
any  similar  body  of  persons — did  duty  as  actors.  Thus  the 
tragedy  of  "  Gorboduc ' '  itself  was  acted  before  the  Queen  at  tho 
palace  of  Whitehall,  by  members  of  the  Inner  Temple.  Bat, 
while  tho  practice  of  public  and  periodical  dramatic  represen- 
tations by  amateurs  of  such  classes  and  in  such  places  as  w» 
have  described  long  continued  common,  a  great  step  in  the 
history  of  the  drama  was  made  in  the  institution  of  regular 
theatres  and  professional  actors.  The  latter  innovation  long 
preceded  tho  former,  for  professional  actors  were  to  bo  found 
some  time  before  tho  close  of  tho  fifteenth  century :  bnt  the-* 
were  at  first,  and  for  a  long  time  continued  to  be,  at  least 
nominally,  in  the  service  of  some  peer  or  great  man,  and  are 
always  described  as  the  Earl  of  Leicester's  servants,  etc.,  as  the 
case  may  bo.  Indeed,  actors  not  under  such  protection  were 
apt  to  be  roughly  treated  as  rogues  and  vagabonds.  The  early 
actors  seem,  however,  to  have  been  companies  of  strolling 
players  such  as  that  which,  in  "Hamlet,"  visits  tbo  Danish 
court  at  Elsinore.  But  early  in  the  reign  of  Elizabeth  regular 
theatres,  specially  built  and  reserved  for  tho  acting  of  play--, 
began  to  bo  established,  and  rapidly  increased  in  number  in 
proportion  to  the  development  of  the  drama. 

One  result  of  the  increase  in  numbers,  and  the  concentration 
and  general  improvement  in  the  status  of  the  dramatic  profession 
during  Elizabeth's  reign,  is  too  remarkable  to  remain  unnoticed . 
Actors  became  authors.  Each  company  of  players  endeavourc  1 
to  produce  for  themselves  the  pieces  they  needed  for  represen- 
tation, which  thereupon,  remaining  unpublished,  became  a 
valuable  part  of  the  property  of  the  company,  and  a  special 
attraction  to  the  theatre.  Thus  Marlowe,  Ben  Jonson,  Shake- 
speare himself,  and  many  more  of  the  Elizabethan  drai: 
were  all  actors  both  before  and  after  they  became  famous  aa 
authors. 

In  order  to  appreciate  the  Elizabethan  drama,  it  must  further 
be  remembered  that  the  theatre  and  all  its  accessories  were 
then  very  unlike  what  they  are  now.  The  theatre  itself 
was  generally  a  rough  wooden  building  with  a  rude  thatcheu 
roof;  the  spectators,  sitting  or  standing,  for  the  most  part 
arranged  somewhat  as  they  are  at  present,  but  in  part  on  the 
stage  itself.  The  elaborate  scenery  of  modern  times  was  ur.- 
known  to  Shakespeare's  contemporaries.  Tho  stage  in  those 
days  was  a  simple  stage  and  no  more,  with  perhaps  a  gallrry 
or  scaffold  above  it  to  do  duty  for  a  castle  wall  or  any  other 
elevated  place  from  which  a  character  had  to  speak, 
presence  on  the  stage  of  a  chair  of  state,  a  bed,  or  a  table,  was 
enough  to  indicate  that  the  scene  was  in  a  royal  presence- 
chamber,  a  bedroom,  or  an  inn.  Another  difference  between 
the  early  and  the  modern  stage  is,  that  in  the  Elizabethan  ago 
there  were  no  women  actors.  Tho  female  parts  were  then  all 
acted  by  boys,  for  women  never  appeared  on  the  stage  till  after 
the  Restoration.  This  is  a  subject  frequently  alluded  to  in  the 
plays  of  tho  Elizabethan  period,  as  for  instance  in  Hamlet's 
address  to  tho  boy  actor,  "  What,  my  young  lady  and  mistress ! 
By-'r-lady,  your  ladyship  is  nearer  heaven  than  when  I  saw  you 
last  by  the  altitude  of  a  chopine.  Pray  God,  your  voice,  like  a 
pieoe  of  uncurrrent  gold,  be  not  cracked  within  the  ring."  All 
these  circumstances  compelled  the  dramatists  of  those  days  to 
rely  on  their  own  genius  and  their  power  of  arousing  the  imagina- 
tion of  their  hearers  for  tho  effect  they  sought  to  produce, 
j  instead  of  upon  the  skill  of  the  scene-painter,  the  mechanician, 
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or  any  other  external  appliance  ;  and  this,  probably,  in  an  ago 
of  such  superabundant  power,  proved  favourable  to  dramatic 
genius. 

The  greatness  of  the  Elizabethan  drama,  as  of  other  branches 
of  literature  in  the  same  era,  belongs  to  the  latter  half  of  the 
queen's  reign,  and  still  more  strikingly  to  that  of  her  successor. 

John  Lilly,  whose  "  Euphues  "  and  the  fashion  of  Euphuism 
to  which  it  gave  a  name  we  have  already  mentioned  in  a  former 
lesson,  was  also  a  dramatist  of  a  considerable  reputation.  His 
plays  are  founded  upon  mythological  stories,  one  of  the  best 
known  being  upon  the  story  of  "  Endymion."  These  plays  have 
much  of  the  character  of  the  masque,  of  which  we  shall 
have  to  speak  hereafter ;  and  they  seem  to  have  been  designed 
in  the  first  instance  for  representation  at  court  rather  than  on 
the  public  stage,  though  they  afterwards  made  their  way  to  the 
regular  theatre. 

Thomas  Kyd,  also  one  of  the  earlier  of  the  Elizabethan  drama- 
tists, is  known  to  fame  chiefly  as  the  author  of  two  very  remark- 
able plays,  "Jeronimo,"  and  its  continuation,  "The  Spanish 
Tragedy."  These  plays  are  tragedies  of  the  gloomiest  cast, 
tut  they  show  very  great  dramatic  power  in  dealing  with  a  purely 
tragic  subject,  and  they  attained  a  wonderful  popularity.  There 
Is  much  doubt,  however,  whether  the  finest  passages  in  the 
latter  play,  those  which  Lamb  describes  as  the  very  salt  of  the 
play,  are  the  work  of  Kyd,  or  of  Ben  Jonson,  to  whom  they 
have  been  commonly  ascribed,  or  of  some  other  dramatist. 

George  Peele,  to  whom  a  very  high  place  among  the  Eliza- 
bethan dramatists  has  been  assigned  by  some  critics,  is  chiefly 
•distinguished  by  the  ease  and  melody  of  his  versification.  This 
is  strongly  shown  in  his  most  celebrated  play,  "  David  and 
Bethsabe ;"  but  the  power  which  this  play  shows  is  more 
•descriptive  than  dramatic. 

Robert  Greene  was  a  vigorous  and  prolific  writer  of  pamphlets 
and  short  miscellaneous  prose  pieces  of  various  kinds.  He  was 
also  a  popular  dramatist,  his  plays  being  chiefly  comic. 

Thomas  Lodge  was  equally  known  as  a  physician  and  a 
-dramatist.  His  best  known  play  is  "  The  "Wounds  of  Civil  War, 
lively  set  forth  in  the  true  tragedies  of  Marius  and  Sylla." 

But  of  the  dramatists  before  Shakespeare,  incomparably  the 
greatest  was  Marlowe.  Christopher  Marlowe  was  the  son  of  a, 
shoemaker  at  Canterbury,  and  was  born  in  that  town  in  1563. 
He  received  his  early  education  at  a  free  school  in  Canterbury, 
and  was  afterwards,  probably  by  the  bounty  of  some  relative  or 
other  patron,  sent  to  the  University  of  Cambridge.  He  had 
thus,  like  most  if  not  all  of  the  earlier  Elizabethan  dramatists, 
the  benefit  of  a  liberal  education.  After  taking  his  degree,  he 
followed  the  example  of  many  young  men  of  similar  class  and 
education  in  that  day,  and  became  an  actor.  The  remainder  of 
his  short  life  was  spent  in  the  wildest  debauchery;  and  he 
died  in  1593,  at  the  age  of  thirty,  it  is  said  from  a  wound 
received  in  a  drunken  tavern  quarrel.  In  a  life  so  short,  and 
spent  as  his  was  spent,  Marlowe's  works  could  scarcely  have 
been  very  numerous,  and  they  are  of  very  unequal  merit.  Some 
of  his  plays,  as  that  of  "Tamburlaine,"  though  never  without 
passages  of  great  poetic  beauty,  are  deformed  by  the  grossest 
•extravagance  of  conception,  expressed  in  the  most  inflated  and 
bombastic  language.  So  much  is  this  the  case  that  some  scenes 
might  well  pass  for  burlesque,  rather  than  serious  dramatic 
writing  ;  as,  for  instance,  the  famous  scene  in  "  Tamburlaine," 
in  which  the  Tartar  chief  appears  in  a  chariot  drawn  by  captive 
Icings  with  bits  in  their  mouths,  reins  in  his  left  hand,  and  in 
his  right  a  whip,  and  thus  addresses  the  kings  : — 

"  Holla,  ye  pampered  jades  cf  Asia ; 
What !  can  ye  draw  but  twenty  miles  a  day  ?" 

"Whether  these  faults  are  to  be  attributed  to  the  extravagance 
of  youth,  or  to  a  deliberate  intention  on  the  part  of  a  man  who 
had  his  bread  to  make  to  write  down  to  the  level  of  his  audience, 
fl-sd  gratify  the  lower  tastes  of  the  groundlings,  it  is  at  least 
clear  that  the  dramatic  genius  of  Marlowe  is  not  to  be  measured 
by  such  plays  as  "  Tamburlaine." 

Ths  three  plays  by  which  Marlowe  is  to  be  judged,  not  only  as 
to  what  his  powers  were,  but  what  they  might  have  been  had  he 
lived  to  the  full  maturity  of  his  genius,  are  "  The  Jew  of  Malta," 
"Doctor  Faustus,"  and  "Edward  II."  Barabbas,  the  Jew,  in 
the  first  of  these  plays,  is  a  monster  of  avarice  and  cruelty, 
painted  with  great  power ;  but  in  obedience,  no  doubt,  to  the 
popular  notion  of  Jews  in  his  day,  Marlowa  has  painted  a 
monster  after  all,  rather  than  a  man.  It  has  often  been  sug- 


gested that  Shakespeare's  Shy  lock  was  in  some  degree  taken 
from  Marlowe's  Barabbas  ;  but,  though  the  idea  of  introducing 
such  a  character  may  well  have  been  borrowed  by  Shakespeare 
from  his  predecessor,  the  characters  themselves  have  little  in 
common,  and  are  radically  unlike.  "  Edward  II."  is  a  play  of 
far  higher  merit.  It  contains  passages  showing  a  power  cf 
pathos  rarely  equalled.  But  the  greatest  of  Marlowe's  plays  is 
"  Faustus."  It  is  founded  upon  the  same  story  as  the  "  Faust" 
of  Goethe ;  but  the  treatment  of  the  story  by  the  two  poets  is  as 
different  as  might  have  been  expected  in  the  case  of  the  actor  of 
the  sixteenth  century  and  the  philosopher  of  the  close  of  the 
eighteenth. 

In  Marlowe's  hands,  the  story  is  simply  that  of  a  greai 
scholar  and  man  of  science  who,  devoting  himself  to  the  for- 
bidden arts  of  magic,  sells  his  soul  to  the  devil,  in  return  for 
four-and-twenty  years  of  enjoyment  of  all  earthly  and  sensual 
pleasures ;  and  the  interest  of  his  play  arises  out  of  the  tragic 
scenes  for  which  the  story  gives  occasion.  The  closing  scene  of 
Faustus'  life  well  illustrates  Marlowe's  powers. 

The  end  of  the  twenty-four  years  is  very  near,  and  Faustus  is 
left  alone  by  his  scholars  to  meet  his  fate : — 

[The  clod;  strikes  eleven.] 
Faustus.—"  Ah,  Faustua, 
Now  hast  them  but  one  bare  hour  to  live, 
And  then  thou  must  be  damned  perpetually  ! 
Stand  still,  you  ever-moving  spheres  of  heaven, 
That  time  may  cease,  and  midnight  never  come ! 
Fair  Nature's  eye,  rise,  rise  again,  and  make 
Perpetual  day  ;  or  let  this  hour  be  but 
A  j'ear,  a  month,  a  week,  a  natural  day, 
That  Faustus  may  repent  and  save  hia  soul ! 
O  lente,  lente  currite,  noctis  equi ! 
The  stars  move  still,  time  rues,  the  clock  will  strike, 
The  devil  will  come,  and  Faustus  must  be  damued. 
Oh,  I'll  leap  up  to  my  God  !     Who  pulls  me  down  ? 
See,  see,  where  Christ's  blood  streams  in  the  firmament  f 
One  drop  would  save  my  soul ;  half  a  drop.    Ah,  my  Christ  I— 
Ah  !  rend  not  my  heart  for  naming  of  my  Christ ! 
Yet  will  I  call  on  him.     Oh,  spare  me,  Lucifer  ! — 
Where  is  it  now  ?     'Tis  gone ;  and  see  where  God 
Stretcheth  out  his  arm,  and  bends  his  awful  brows ! 
Mountains  and  hills  come,  coine  and  fall  oa  me, 
And  hide  me  from  the  heavy  wrath  of  God  ! 
No,  no ! 

Ihen  will  I  headlong  run  into  the  earth  : 
Earth  gape !     Oh,  no,  it  will  net  harbour  me  ! 
You  stars  that  roigned  at  my  nativity, 
Whose  influence  hath  allotted  death  and  hell, 
Now  draw  up  Faustus,  like  a  foggy  mist, 
Into  the  entrails  of  yon  labouring  cloud  ; 
That  when  you  vomit  forth  into  the  air, 
My  limbs  may  issue  from  ycur  smoky  mouth, 
So  that  my  soul  may  but  ascend  to  heaven  ! 

[The  clock  strikes  the  half -hour. 

Ah,  half  the  hour  is  past !     'Twill  all  be  past  anon. 
O  God,  if  thou  wilt  not  have  mercy  on  my  soul — 
Yet  for  Christ's  sake,  whose  blood  has  ransomed  me, 
Impose  some  end  to  my  incessant  pain  ; 
Let  Faustus  live  in  hell  a  thousand  years, 
A  hundred  thousand,  and  at  last  be  saved  ! 
Oh,  no  end  is  limited  to  damned  souls  ! 
Why  wert  thou  not  a  creature  wanting  soul  ? 
Or  why  is  this  immortal  that  thou  hast  ? 
Ah,  Pythagoras'  metempsychosis  !   were  that  true, 
This  soul  should  fly  from  me,  and  I  be  changed 
Into  some  brutish  beast !     All  beasts  are  happy, 
For,  when  they  die, 

Their  souls  are  soon  dissolved  in  elements  ; 
But  mine  must  live  still,  to  be  plagued  in  hel!. 
Curs'd  be  the  parents  that  engendered  thee  ! 
No,  Faustus,  curse  thyself,  curse  Lucifer, 
That  hath  deprived  thee  of  the  joys  of  heaven. 

[The  clock  strikes  twelve.] 

Oh,  it  strikes,  it  strikes !     Now,  body,  turn  to  air, 
Or  Lucifer  will  bear  thee  quick  to  hell ! 

[Thunder  and  lightning.'] 
Oh,  soul,  be  changed  into  little  water-drops, 
And  fall  into  the  ocean  ;  ne'er  be  found. 

[.Enter  devils.] 

My  Gcd,  my  God,  look  not  so  fierce  on  me ! 
Adders  and  serpents,  let  me  breathe  awhile ! 
Ugly  hell,  gape  not !  come  not,  Lucifer  ! 
I'll  turn  my  books  :  ah  !   Mephistophelis  !" 

[Exeunt  devils  viith  FatwftwJ 
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CHAITI-ii:    IX.  (continued). 
yOBKION     PBODUCK — EUBOPK. 

Productions   of   Countries   oomprUed  by   the   Zono  of    Wheat  «»d 
Northern  Gruiuu. 

RitHtia. — Entering  Russia  through  the  plains  of 
Northern  Germany  i  Prussia),  it,  is  a,  n-p  titiun  of  the 
picture  with  tin-  feat  arcs  eiilarL'<-d.  Tin-  S.ii'in.i!  1:111  plain 
reaches  to  the  Urals,  without  an  elevation  to  reduce  the 
ocean-like  level.  Tho  Valdai  Hills,  the  feeble  watershed 
of  Kui-opeaii  Russia,  liinit  tins  plain  to  the  north,  and  the 
<  'arpat  hian  plateau  to  the  south.  Through  those  flats 
llow  various  noble  ri MTS  and  their  tributaries,  crowded 
\\ith  sturgeon — productive  of  shagreen  and  isinglass, 
and,  i'rom  the  roe,  of  caviare.  The  Volga  meanders 
\\earily  for  2,-tOO  miles,  with  a  fall  of  three  inches  to  the 
mile,  till  it  Hows  into  the  Caspian.  This  river  is  the 
grand  waterway  for  the  produce  of  the  Urals  and  Central 
Russia,  and  for  the  commodities  interchanged  at  Nijni 
Novgorod,  the  great  centre  of  inland  trade,  where  mer- 
chandise to  the  amount  of  many  millions  is  sold  during 
th-'  two  months  of  August  and  September,  while  that  mart 
is  open.  Well-laden  barges  float  as  far  as  the  angle  where 
the  river  bends  abruptly  towards  its  delta  in  the  Caspian. 
Fora  thousand  miles  of  its  lower  course  the  Volga  runs 
at  the  base  of  a  cliff,  facing  the  east,  and  ranging  from 
200  to  500  feet  high — the  sea-wall  of  a  pre-historic  and 
vaster  Caspian.  This  elevation  of  the  right  bank  of 
the  Volga  renders  canal  communication  with  the  Don 
impracticable,  though  but  a  short  distance  off,  and  the 
barges  are  lifted  bodily  at  the  most  convenient  spot  on  to 
a  t  ramway,  and  transferred  to  the  Don,  whence  they 
reach  the  Sea  of  Azof  and  the  Black  Sea.  Hero  their 
freight  is  sold,  and  the  vessels  are  broken  up  for  fire- 
wood, their  value  being  greater  in  the  treeless  steppes, 
where  dung  and  turf  are  commonly  used  for  fuel,  than 
would  bo  the  case  if  they  were  sent  back  empty  to  the 
forest-lands  where  they  were  rough-hewn. 

Peter  the  Great,  to  whom  Russia  owes  its  impetus  in 
civilisation,  was  the  first  to  perceive  the  facilities  of  the 
country  for  a  system  of  waterways,  and  he  connected 
the  basin  of  the  Volga  by  means  of  canals  with  the  Baltic 
and  Arctic  drainage.  This  scheme  has  since  been  deve- 
loped, until  an  uninterrupted  communication  now  exists 
between  the  Arctic  and  Baltic,  and  Black  and  Caspian 
Seas.  For  land  carriage  the  finest  highway  in  the 
world  is  probably  that  from  St.  Petersburg  to  Mos- 
cow, which  is  twice  as  wide  as  our  English  highways, 
macadamised  throughout,  and  lined  with  trees  marking 
the  number  of  versts.*  Several  other  fine  roads  exist, 
and  the  principal  cities  are  now  being  connected  by 
magnificent  lengths  of  railway.  Still,  as  a  rule,  the 
cross-roads  are  bad,  consisting  of  mere  tracks,  and 
markets  are  so  difficult  of  access,  that  much  wealth  is 
wasted,  and  corn  is  frequently  two  years  in  reaching  its 
outport.  The  boundless  southern  flats,  not  composed  of 
marsh  or  arid  steppes,  or  waving  with  grain,  are  produc- 
tive of  every  kind  of  root-crop,  and  of  hemp  and  flax. 
Russia  thus  is  enabled  to  provide  the  nations  which  she 
partly  feeds  with  the  raw  material  for  linen  for  their 
clothing,  and  sacks  in  which  to  carry  their  corn. 

Upon  thcso  plains,  too,  multitudes  of  horned  cattle  are 
reared,  as  well  as  millions  of  sheep,  from  which  are 
obtained  the  wool,  hides,  and  tallow  that  figure  so 
largely  amongst  Russian  exports.  Beeves  swarm  over 
the  Sarmatian  government  of  the  Ukraine  in  huge  herds, 
whence  came,  it  is  generally  believed,  the  cattle  disease, 
from  which  our  dairies  so  terribly  suffered ;  innumerable 
borses  likewise  exist. 

The  central  territory  is  covered  with  forests.     Woods 


•  A  Russian  versi  equals  about  three-fourths  of  aa  Euglish  mile. 
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stretch  from  St.  Petersburg  to  Moscow  almost  without  a 
break,  and  the  peasantry  used  to  say  that  a  squirrol 
might  pa»H  from  the  one  city  to  the  other  without  touch- 
ing tho  ground.  The  largest  forests  in  Europe  are  round 
the  sources  of  the  Volga.  The  government  of  Perm 
has  but  an  eighteenth  of  its  soil  uncovered  by  trees, 
Limes  abound,  but  beech,  oak,  elm,  maple,  ash,  willow, 
uld'-r,  and  other  deciduous  trees  are  represented; 
while,  towards  the  north,  the  growth  of  birch  and  pine 
prevails  over  all  tho  rest.  Uni,-iinli.:rcd  swine  range 
those  forests,  which  also  harbour  th-:  bear  and  wolt, 
The  peasants,  who  till  the  lute  emperor's  reign  were 
serfs  of  the  great  proprietors,  and  fold  with  the  estates, 
have  always  Ixjen  allowed  a  pecuniary  interest  in  the  herds 
of  swine,  saving  tho  bristles  for  itinerant  nn-n-hanu, 
and  feeding  upon  tho  flesh.  The  freedom  granted 
them  by  the  Emperor  Alexander  will,  no  doubt,  stimu- 
late their  industry  and  thrift,  and  lead  them  on  in  the 
path  of  civilisation.  Bees  in  tho  same  districts  feed 
upon  the  multitude  of  wild  summer  flowers  blooming  in 
every  open  part,  and  build  their  hives  in  hollow  trees. 
Prodigious  quantities  of  honey  and  wax  are  produced, 
many  Russians  having  thousands  of  hives,  the  care  of 
which  is  their  chief  vocation. 

Timber  is  the  bulkiest,  as  well  as  one  of  the  most 
valuable  constituents  of  the  raw  produce  of  Russia,  but 
it  is  far  from  being  the  only  wealth  of  the  forest.  Tar, 
pilch,  resin,  turpentine,  spruce  beer,  potash,  are  all 
useful  commodities;  and  wood  for  fuel,  in  a  climate  so 
rigorous  in  winter,  is  invaluable. 

Minerals. — Iron  is  obtained  from  the  Valdai  Hills ; 
copper  in  the  hills  to  the  north  of  Lake  Onega; 
marble  from  Finland,  and  salt  from  the  salt  lakes  in 
the  south-east.  The  precious  metals  are  found  in  the 
Urals,  but  on  the  Asiatic  slope.  The  mineral  wealth 
of  Russia  is  thus  chiefly  in  the  highest  parts  of  the 
climatic  zone. 

The  limit  of  wheat-growth  is  the  northern  boundary  of 
the  zone  wo  have  been  studying.  Wheat  struggles  to 
maintain  its  supremacy,  but  with  an  ever  feebler  force,  as 
it  penetrates  the  higher  latitudes.  It  succumbs  in  the 
British  Islands  at  58^,  in  the  vicinity  of  Inverness.  In 
Norway,  wheat  ripens  at  Drontheim  in  lat.  64°;  the 
limit  descending  thence  to  St.  Petersburg  in  lat.  60°, 
and  still  further  south  in  the  Russian  interior. 

Barley,  oats,  and  rye,  with  favourable  aspects,  mature 
as  far  north  as  lat.  70°,  and  are  used  as  descriptives  of 
tho  next  climatic  division  of  Europe,  that  is  to  say — 

The  Zone  of  Northern  Grains. 

This  region  severs  the  north  Scottish  highlands  from 
Great  Britain,  takes  in  the  greater  part  of  the  Norso 
peninsula,  and,  in  an  irregular  line,  crosses  Russia  to 
the  Urals.  Tho  southern  limits  are  comparatively  mild; 
tho  northern  limits  are  perpetually  frozen ;  and  the  chill 
shade  deepens  as  it  travels  from  the  one  to  the  other 
extreme.  An  Arctic  vegetation  is  all  that  the  Scotch 
hills  possess,  although  the  Gulf  Stream  keeps  the  western 
channels  free  from  frost.  Norway  enjoys  the  liko  immu- 
nities; its  inlets  and  fiords,  from  tho  Naze  to  North 
Cape,  are  clear  of  ice,  and  vessels  can  steer  round 
Margerbo  all  tho  year.  Yet  on  tho  mountain  ridge,  a 
Little  distance  inland,  tho  snow  line  descends  to  the 
lowest  elevations,  and  glaciers  glide  to  the  very  verge  of 
the  frozen  Baltic. 

Arctic  Jhwsia. — The  shores  of  Arctic  Russia  shelve, 
cliffless,  down  to  the  ocean,  descending  like  the  snow- 
drift  direct  into  the  water.  Without  a  rampart  from  th& 
polar  blasts,  there  is  an  intensity  of  cold  in  these  low- 
lands, not  counterbalanced  by  genial  winds. 

The  Baltic. — The  shallow  and  tideless  Baltic  ha* 
scarcely  a  sounding  that  could  conceal  St.  Paul's  Cathe- 
dral, and  the  pine-trees  around  would  show  their  crowns 
if  planted  in  any  other  part  than  the  Gulf  of  Bothnia. 
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Its  navigation  is  impeded  by  shoals  and  banks.  Being 
nearly  landlocked,  it  is  little  affected  by  the  ocean,  and  is 
fed  only  with  fresh  water.  Open  also  to  the  polar  winds 
that  freeze  the  many  lakes  of  Finland,  the  Baltic  becomes 
in  winter  a  solid  highway  between  Russia  arid.  Sweden 
for  sledges,  and  traffickers  with  their  merchandise  poised 
on  their  heads.  Merchantmen  are  ice-bound  before  Cron- 
stadt,  and  the  morass  upon  which  the  Russian  capital  is 
built  feels  the  rigour  of  months  of  frost.  Famished  with 
hunger,  the  wolves  leave  their  lair,  making  night  hideous, 
and  filling  the  droschky  drivers'  hearts  with  fear. 

Lapland  and  Finmark. — The  ungainly  reindeer  turns 
up  the  Lapland  snow  for  the  moss  or  lichen — which, 
by  Nature's  provision,  is  longest  and  most  profuse  in 
winter,  when  other  food  cannot  be  got — and  thrives  upon 
such  scanty  pasturage.  The  rich  Laplander  counts  his 
patriarchal  wealth  in  reindeer,  often  owning  a  thousand, 
just  as  at  the  other  extreme  of  climate  the  Arab  numbers 
his  wealth  in  camels.  Both  reindeer  and  camel  combine, 
in  their  service  to  man,  the  whole  range  of  usefulness  of 
our  domes  Lie  quadrupeds.  Where  the  ox,  sheep,  and  horse 
would  perish  from  the  climate  and  want  of  sustenance, 
those  representative  creatures  give  their  flesh  and  milk 
for  food,  their  skin  for  clothing,  while  they  are  patient 
beasts  of  burden,  and  satisfy  numberless  human  wants. 

Winter,  in  the  greater  part  of  this  zone,  lasts  for  nine 
months  in  the  year,  coming  suddenly,  without  autumnal 
preparation,  and  breaking  forth  into  summer  without 
the  intervention  of  spring,  when,  says  the  proverb,  "  a 
man  may  hear  the  grass  grow." 

Summer. — As  soon  as  the  cheerless  season  has  passed, 
the  snows  melt  on  the  Norwegian  hills  ;  cataracts  take 
their  headlong  leaps,  and  flash  their  surcharged  waters 
into  winding  inlets,  eager  to  join  the  ocean ;  the  swollen 
streams  burst  with  the  force  of  a  deluge,  and  devastate 
the  lowlands  lying  between. 

Forests. — Only  at  this  season  are  the  rivers  full  enough 
to  carry  to  the  sea  the  burden  of  timber,  the  great  con- 
stituent of  Scandinavian  wealth.  In  many  places  transit 
cannot  be  accomplished,  and  the  forests,  in  their  lonely 
solemnity,  breathe  forth  the  mournful  wail  peculiar  to 
the  pine  tribe,  unmolested  by  man. 

Sea-fowl. — Innumerable  sea-fowl  skim  the  surf  or 
sweep  the  sky.  Responding  to  their  instincts,  they  line 
their  nests  with  down,  the  winter's  thick  undergrowth, 
of  which  they  are  twice  rifled  by  the  daring  fowler. 
The  fiords  of  Norway,  the  Baltic  coasts  of  Bothnia,  the 
polar  shores  of  Russia,  and  the  islands  of  the  Arctic  are 
filled  with  sea-fowl.  Besides  affording  the  luxury  of 
eider  coverlets  and  beds  of  elastic  down,  their  flesh  is 
useful,  where  so  much  else  is  denied,  and  their  quills  are 
a  constituent  of  commercial  wealth,  of  which  Riga  is  the 
chief  depot. 

Fisheries. — A  teeming  world  of  aquatic  life  exceeds 
in  number,  if  not  in  interest,  the  feathered  one.  The 
species  are  few,  but  the  individuals,  as  is  distinctive 
of  the  polar  zones,  are  numerous  beyond  computation. 
Fishermen  haunt  every  fiord  as  well  as  the  open  sea, 
capturing  millions  of  cod  and  other  fish,  which  they  salt 
for  markets  as  distant  as  Spain  and  the  Mediterranean, 
and  the  streams  are  tenanted  with  salmon.  Fishing 
and  fowling  are  the  sole  maintenance  of  the  granite 
group  of  the  Lofoden  Isles,  to  whose  great  cod-fishery 
men  resort  from  different  parts  of  Norway.  Billingsgate 
relies  upon  Norway  in  part  for  its  daily  stock  of 
lobsters,  the  consignments  reaching  the  annual  value 
of  £100,000.  Fish-oils,  for  the  purposes  of  illumination 
as  well  as  for  food,  are  sought  from  the  seal,  and  from  a 
kind  of  shark,  whose  liver,  containing  several  gallons  of 
clear  oil,  is  the  only  part  regarded. 

Revival  of  Industry. — As  the  summer  advances,  the 
whirr  of  many  water-mills  blends  with  the  roar  of  the 
floods,  and  industrial  sounds  reverberate.  The  mining 


districts  are  animated  with  busy  labour — Swedish,  Lap- 
landish,  Finnish,  and  Russian.  Emphatically,  the  hus< 
bandman  "works  while  it  is  called  day."  Stockholm,  the 
Swedish  Venice,  glistens  in  the  waters  of  the  archipelago 
upon  which  it  is  founded,  and  merchandise,  unlocked 
from  its  icy  moorings,  gives  life  again  to  the  Neva. 

Grass  grows  on  every  patch  of  soil,  and  flowers  gladden 
the  ground  suddenly,  as  if  touched  by  a  fairy  wand.  Larks 
and  nightingales  make  the  sky  echo  with  song.  Barley, 
oats,  and  rye  may  be  measured  in  their  daily  growth. 
They  are  in  seed,  blade  and  ear,  ripened  and  reaped, 
within  the  brief  three  months'  summer.  In  this  short 
season  the  niggard  plains  of  Lapland  produce  corn,  and 
potatoes,  and  butter  for  export  to  Sweden. 

An  arch  of  liquid  blue,  dashed  with  tufts  and  patches 
of  pearly  vapour,  outdazzling  the  sea-foam  and  scudding 
beneath  a  procession  of  clouds  tinted  by  sunbeams,  is 
Nature's  glorified  canopy.  The  sun  keeps  above  the 
horizon  longer  each  day,  and  each  night's  dispersion 
of  heat  grows  less.  The  lengthened  day  accumulates 
heat,  and  tempts  out  the  gnat-like  insects ;  the  reindeer 
is  punctui'ed  with  the  stings  of  the  gad-fly  ;  midsummer 
comes  before  the  first  summer  greetings  are  over,  and 
then,  in  the  farthest  north,  the  sun  sets  and  rises  without 
leaving  the  horizon. 

Gradations  in  the  Fauna  and  Flora. 

Fauna. — Interesting  gradatioiis  in  the  fauna  and  flora- 
are  observable  through  the  zone.  Animals  being  limited 
by  the  prevalence  of  their  food,  it  is  only  in  the  lower 
and  milder  latitudes  that  the  common  domestic  cattle 
are  found.  The  deer  is  stalked  in  the  hills  of  Scotland 
and  the  elk  in  Sweden.  The  wild  ox  is  rare  even  in 
Russia.  The  bison  or  aurochs  is  found  in  Moldavia, 
Wallachia,  Lithuania,  and  the  Caucasus.  The  herds  in 
the  forest  of  Bialowieza  are  protected  by  the  Emperor  of 
Russia  as  we  protect  game  in  this  country.  Excepting 
reindeer,  the  animals  are,  beyond  the  confines  of  wheat, 
almost  exclusively  flesh-eaters.  Bears  are  not  fastidious 
in  their  diet,  but  the  polar  variety  is  wholly  a  beast  of 
prey.  Nature,  however,  indulgent  in  her  harshest  moods, 
adapts  the  beaver,  sable,  ermine,  and  fox  to  an  abode 
amongst  the  snows,  and  offers  their  thick  and  warm  furs 
as  a  compensation  to  man  for  braving  the  bitterness  of  a 
polar  winter. 

Flora. — The  highest  point  to  which  wheat  reaches  is 
64°;  rye,  oats,  and  barley  ripen  as  far  as  69°  or  70*. 
The  potato  and  green  vegetables  grow  at  North  Cape 
in  about  the  same  latitude,  but  only  in  lower  latitudes 
inland.  Berry  fruits,  such  as  cranberries,  of  which 
many  casks  are  exported  from  Russia,  strawberries, 
bilberries,  and  currants,  enhance  their  flavour  in  this 
zone  to  an  excellence  unknown  in  England.  Trees  have 
a  wide  range,  their  vigour,  however,  being  checked 
in  approaching  the  pole.  The  beech  and  elm  extend 
as  far  north  as  60°.  In  Sweden  and  Norway  the  oak 
reaches  62°,  and  the  lime,  which  in  Russia  forms  the 
largest  European  forests,  reaches  63°.  The  firs  reach 
68°  N.,  the  willow  and  birch  triflingly  beyond  the  potato 
limit.  These  high  points,  nevertheless,  are  attained  only 
in  the  parts  influenced  by  the  Gulf  Stream.  Inland, 
owing  to  the  greater  cold,  the  limit  descends  as  much 
as  five  or  six  degrees  of  latitude.  The  birch,  at  the  isle 
of  Hammerfest,  does  not  exceed  the  height  of  a  man, 
and  at  its  extreme  limits  is  so  dwarfed  that  half-a-dozen 
full-grown  trees  could  stand,  it  is  said,  on  an  octavo 
page.  Coniferous  trees  retain  their  energy  beyond  the 
normal  range  of  the  leaf-shedders,  and  are  amongst  the 
last  to  disappear.  Local  physical  amenities,  however, 
occasionally  reproduce  examples  of  these  trees,  so  that 
the  birch,  mountain  ash,  and  Scotch  fir  are  not  finally 
arrested  before  reaching  latitude  78°  N.  At  Umbar 
there  are  forests  of  birch  and  spruce,  the  trees  attaining 
a  height  of  twenty-five  feet,  and  a  girth  of  two  feet. 
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Boyoml  tli"  tiros  vogotat'on  dwindles  down  to  y 

i-lcss     |)l:int.-i;     HUll    U    few 

t'.ir   exist'  • 
ni-;ir  !••  th,- poli;  as  c\|.l  poru  ha  .-:trato. 


LESSONS  IN  ITALIAN.— XXIII. 

AUXlLIAi: 

itkm  of  It.:  .  compared  with  that  of  the 

Knx'l.  lowing  peculiar^ i 

!-snn;il  pronouns  i-ii.   I;  tu,  thou  ;  J-gli,  tt'to,  ho; 
•'••';  Vt'>i,  yo"  i -no,  tt'ri  (in.),  ft* 

r.),  they,  may  be  omitted  before  (.In?  Italian  vm-lu ; 
becanso  tin-ir  persons,  with  an  unmistakable  cWrncsH,  are  ex- 
pressed by  tin-  difference  of  their  terminations  ;  as,  d-mo,  dmi, 
i-mi<i-»io,  a-md-te,  d-ma-no,  I  love,  thou  lovost,  he  (she) 
loves,  we  love,  you  love,  they  love,  is  equivalent  to  i-o  d-mo,  tu 
-jli  (>!l-lu)  d-ma,  n6i  a-mid-mo,  v6i  a-md-te,  e-gli-no  (el-le- 
'•ii',.      In   Knglish,  for  want  of  inflections,  the  personal 
pronouns  are  inseparable  from  the  verbs ;  and  in  this  respect 
iuu  language  has  the  advantage  of  a  greater  brevity  and 
.    of   expression.      In    two   cases,    however,  even   before 
;  verbs,  the  personal  pronouns  are  indispensable.     In  the 
lace,  when  they  are  required  by  emphasis  or  contrast: 
thus,  (-0  v'eii-tre-rd  ddn-tro,  I  shall  enter  ;  noi  er-rid-mo,  m'ti  sia- 
mo  in-gan-nd-ti,  e  non  v6i,  we  are  mistaken,  we  are  cheated,  not 
you.     In  the  second  place,  in  the  singular,  before  the  three 
-  of   the    subjunctive  of   the  present,  and   also  in   tbo 
singular  before  the  first  and  second  person  of  the  subjunctive  of 
the  imperfect,  which  are  alike,  the  personal  pronouns,  for  the 
most  part,  ought  to  bo  used,  to  avoid  confusion :  thus,  die  i-o 
• .  C/K;  tu  db-bia,  ch'  6-gli  db-bia,  that  I  may  have,  that  thou 
mayest  have,  that  he  may  have  ;  s-;  i-o  a-vds-si,  se  tu,  a-vSs-si,  if 
I  had,  if  thou  hodst ;  che  i-o  sl-a,  die  tu  si-a,  ch'  6-tjli  si-a,  that 
I  may  be,  that  thou  mayest  be,  tliat  he  may  be  ;  se  i-o  f6s-si,  se 
tu  f6s-si,  if  I  were,  if  thou  wert,  instead  of  die  db-bia,  se  a-vte-si, 
che  si-a,  se  f6s-si,  etc. 

2.  Like  most  of  the  modern  languages  derived  from  the  Latin 
stock,  the  Italian  has  five  preterite  tenses,  while  the  English 
language,  like  the  German,  Dutch,  Danish,  and  Swedish,  has 
only  three,  the  imperfect,  the  perfect,  and  the  pluperfect.     The 
Italian   conjugation,  in  this    respect,  has  the  advantage  of  a 
greater  pieoision,  and,  in  narrations,  of  a  greater  variety. 

3.  The  English  conjugation  has  only  two  tenses  formed  with- 
out the  aid  of  auxiliaries,  the  present  and  the  imperfect.     The 
other  tenses,  the  perfect,  pluperfect,  and  future,  are  merely  peri- 
phrases.    The  Italian  conjugation  has  four  tenses  formed  with- 
out the  aid  of  auxiliaries,  the  present,  the  imperfect,  the  inde- 
terminate preterite  (pas-sd-to  in-de,-ter-mi-nd-to),  and  the  future. 
The  determinate  preterite,  the  pluperfect,  and  the  future  past, 
are  the  only  Italian  tenses  requiring  the  aid  of  the  auxiliaries 

(to  have)  and  6s-se-re  (to  be).  In  this  point,  also,  the 
Italian  conjugation  has  the  advantage  of  greater  brevity,  while 
in  English  the  accumulation  of  auxiliaries,  particularly  in  the 
future  past,  renders  it  more  difficult  to  avoid  a  drawling  and 
heavy  style :  thus,  a-vrS-i  a-md-to  must  be  expressed  by  four 
words  (I  should  have  loved) ;  sa-re-i  std-to  fe-ri-to,  by  Jive  (I 
should  have  been  wounded). 

4.  The   Italian   subjunctive  is  far  more  different  from  the 
indicative  than  in  English,  where,  for  the  most  part,  it  resembles 
it,  and  can  only  bo  known  by  the  sense  or  by  certain  conjunctions 
connected  with  it :  thus,  (ind.)  d-mo,  I  love,  (subj.)  A-mi  (unless, 
though,  etc.),  I  love  ;  (ind.)  a-md-va,  I  loved,  (subj.)  a-mos-si 
(if,  etc.),  I  loved  ;  (ind.)  ho  a-md-to,  I  have  loved,  (subj.)  db-bia 
a^md-io  (unless,  though,  etc.),  I  have  loved. 

5.  The  Italian  language  has  several  regular  forms  for  the  con- 
jugation of  its  verbs.     The  English  has  but  one.     This  sim- 
plicity, no  doubt,  is  an  advantage  of  tho  English  conjugation, 
but  it  is  cour.  terbalanced  by  the  greater  variety  of  tho  Italian. 

From  these  peculiaritios,  taken  together,  tho  learning  of  the 
Italian  verb  is  by  for  taa  most  difficult  part  of  tho  Italian 
grammar,  and  a  profound  and  complete  knowledge  of  this  part 
of  speech  may  almost  bo  pronounced  a  science  in  itself.  For- 
tunately, a  smaller  amount  of  knowledge  will  suffice 'for  the 
beginning  of  reading  and  conversation,  and  the  rest  may'  safely 
bo  left  to  time,  perseverance,  and  studious  practice,  without 
which  a  foreigner  can  never  hope  to  acquire  a  perfect  acquaint- 


•anoo  with  any  language,  not  even  with  the  English,  i. 

„'  it*  remarkable  simplicity .     In  the  conjugation  of  the 
auxiliaries,  and  of  tho  verbs,  we  shall  present  to  the  lean, 
only  their  regular  forms,  to  bo  committed  to  memory,  bat  sUo, 
for  tl..i  i  urpoM  of  reference,   some  remarks  on  their  aru^ent, 
poetical,   ind  enroncout  variation*.      It   in  almost  n*«dl«M  to 
l»inL  out   that  the  consecutive  numbers  in  each  mood  which 
we  have    .ppondod  to  tho  forms  on  which  it  bos  been  considered 
aeoemry  to  offer  any  explanation  with  regard  to  vu. 
etc.,  refer  to  the  paragraphs  similarly  numbered  in  the  remarks 
on  each  m  >od  in  saoce* 

CONJUOA  riON  OP  THE  AUXILIARY  VKttB   £S-SE-KE,>  to  U. 

I.   INDEFINITE  HOOD.* 
Promt.—  fis-se-ro,  to  it. 
Preterit*.-  -fis-se-re  sta-to,  to  have  been. 

Futur*. —  '••se-re  per  ea-se-re,  or  a-r<!-ro  ad  es-se-re,  to  l»  about  la  W. 
Prmtnt  Particlplf.  — Es-s£n-to,  twin?,  erittmj  (obsolete). 
Preterite  Participle.  —  8ta-to  (aing.),  sU-ti  (plur.).    (E*«6-to  or  ri-to, 

formerly  une<l,  ore  now  quite  obsolete.) 
Prettnt  Gerund.*— Es-sen-do  (sometimes  frta-do),  ktiny. 
I'reteriU  tlerund. — Es-sen-do  stt-to,  having 

Vutur$  Gerund.—  En-*iu-do  per  es-se-re(   or  a-vin-do  ad   <s-se-re, 
being  about  to  be. 

II.    INDICATIVE   MOOD. 


Present  Tame. 
Sing.  I'-o  HO-DO,  /  <ii.i. 

Tn  s6-i  or  se'. 

K'.gli  («'-s-8o)  e. 

[Si-is,  one  i».i] 
Plur.  Noi  siii  1110.= 

Voi  si6-te. 

E'-gli-no  (ds-si)  go-no. 

Imperfect  or  Simple  Preterite.3 
Sitig.  I'-o  «-ra,  I  vat. 

Tu  o-ri. 

E'-gli  e-ra. 

[Si  e-ra,  one  va»."] 
Plur.  Noi  c-ra-vd-ino.* 

Voi  e-ra-va-te. 

E'-gli-no  e-ra-no. 

Ind«t«rminat«  Preterite* 
Sing.  I'-o  fiii,  /  was. 

Tu  fo-sti. 

E'-gli  fu. 
Plur.  Noi  fuin-mo.  • 

Vui  fo-ste.7 

E'-gli-no  fii-ro-no.* 

D«t«rminaf«  Preterite.* 
Sing.  I'-o  so-no  sta-to,  1 7iar«  been. 

Tu  s^-i  sta-to. 

K'-gli  e  stii-to. 
Plur.  Noi  sia-mo  sta-ti. 

Voi  sife-te  std-ti. 

E'-gli-no  (t5s-si)  so-no  sta-ti. 

Indeterminate  Pluperfect.10 
Sinij.  I'-o  e-ra  sta-to,  I  ?u»d  been. 

Tu  t -rl  stit-to. 

E'-gli  &  rasti-to. 
Fluv.  Noi  e-m-Vii-mo  sta-ti. 

Voi  e-ra-va-to  sta-ti. 

E'-gli -110  (<5s-si)  £-ra-iio  sta-ti. 


Determinate  Pluperfect.11 
Sing.  I'  o  fui  sta-to.  I  had  bem. 

Tu  fo-sti  sti-to. 

E'-gli  fu  fcta-to. 
Plur.  Noi  f urn- mo  sta-ti. 

Voi  fo-ste  sta-ti. 

E'-gli-no  fti.ro.no  stA-ti. 

Future. 
Sing.  I'-o  sa-ro,"  I  iUU  be. 

Tu  sa-ri-i. 

E'-gli  sa-ri." 
Plur.  Noi  sa-rc-mo.u 

VOi  Bu-nS-te.11 

E'-gli-uo  sa-rJn-no.le 

Future  Past. 

Sing.  I'-o  sa-ro  sta-to,  I  nhall  hatt 
Tu  sa-ra-i  8ti-to.  [been. 

.-a-ri  sto-to. 

Plur.  Noi  sa-re-mo  sta-ti. 
Voi  sa-rd-te  etii-ti. 
E'-gli-uo  sa- rau-no  Bta-tL 

Conditional  Pretent.** 
Sing.  I'-o   sa-r^-i,'*   or   sa-ri-a,1*  I 
Tu  sa-r^-sti."         [»;iouia  be. 
E'-gli  (<H-ln)  sa-rib-be,  or  «a- 
Plur.  Noi  sa-rtfm-mo.  [ri-a.*1 

Voi  sa-r^-ste. 

E'-gli-no  sa-reb-be-ro,  or  sa- 
reb-bo-no,  or  sa-  ri-a-no.11 

Conditional  Pott. 
Sing.  I'-o  sa-r£-i  sta-to,  I  iJiould 

hai-t  been. 
Tu  ea-rrf-sti  sta-to. 
E'-gli  so-rib-be  sta-to. 
Plur.  Noi  sa-rom-ino  sta-tl. 
Voi  sa  riS-ste  sta-ti. 
E'-gli-no  Stt-rcb-be-ro  sti-tl. 


III.    IMPERATIVE    MOOD.1 


Sing.  Si-i  or  si-a  tu,  be  thou. 

Non  £s-sc-rc/  do  not  (thou)  b«. 

Si-a  <5-gU,  let  him  be. 

IV.   SUBJUNCTIVE  MOOD. 
Pr«««nt. 
Sing.  I'-o  si-a,  I  mti'i  be. 

Tu  El-i  or  si- a,' 

E'-gli  si-a. 
Plur.  Noi  siii-uio. 

Voi  sia-tc. 

E'-gli-no  si-a-uo  or  sie-no. 

Imperfect.' 
Sing.  T-o  fos-si.a  I  might  be. 

Tu  fete-si. 

E'-gli  foa-se. 
Plur.  NiSi  ft'is-Ai-mo. 

Voi  fo-Bte. 

E'-gli-no  f.'is-se-ro.* 


Plur.  Cia-rno  v6l,  l«t  u»  be. 

•  ~c  veil,  be  v«.        [them  be. 
Si  c-no  or  de-no  e-gli-uc,*,  U' 


Pott. 
Stny.  I'-o  sf-a  sta-to,  I  may  taw 

Tu  st-i,  or  si-a  cti-to.    [ben. 

E'-gli  si-a  sU-to. 
Plur.  Noi  sia-mo  nta-ti. 

Voisia-testa-f.. 

E'-gli-no  si-a-uo  stu-ti. 

PUp«r/«et.» 
Sing.  I'-o  foa-si  sU-to,  I  night  ktw> 

Tu  foa-si  sta-to.  [b«K. 

E'-gli  fva-a«  sta-to. 
Plur.  N.'.i  fos-Ki-mo  ati-ti. 

Voi  fo-st«  ata-ti. 

E'-gli-no  fiis-se-ro  sta-tv. 
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THE  POPULAR  EDUCATOR. 


I. — REMARKS  ON  THE  INDEFINITE  MOOD. 

1.  This  is  the  most  irregular  of  the  Italian  verbs,  and,  like  the 
Latin  verb  esse,  from  which  it  ia  derived,  it  appears  originally  to 
have  been  formed  from  the  fragments  of  several  other  verbs,  for 
S'j-no,  d-ra,  fui,  are  words  taken  from  quite  different  roots.     It 
has,  moreover,  many  other  forms  used  in  poetry  or  in  popular 
dialects.     Generally  speaking,  the  Italian  verbs  have,  more  than 
those  of  any  other  language,  su'jh  a  variety  of  forms  for  one  and 
the  same  person,  that  not  unf requently  four  or  more  forms  are 
found  to  express  it,  which  either  were  used  in  former  times  and 
are  now  obsolete,  or  which  are  still  used  by  the  people  of  several 
provinces  of  Italy,  or  having  formerly  passed  into  the  language 
of  books,  even  now  exclusively  belong  to  poetry  or  to  prose,  or 
are  common  to  both ;    and  principally  on  this  account,  their 
meanings,  their  goodness  or  faultiness  ought  to  be  known.     By 
the  great  exertions  of  modern  grammarians  the  vast  variety  of 
these  forms  has  been  much  reduced,  the  obsolete  have  been 
altogether  banished,  the  poetical  separated  from  those  of  prose, 
and  both  from  the  vulgar  ones ;  and  thus  a  greater  regularity 
and  correctness  has  been  introduced  into  modern  Italian  writings 
with  regard  to  verbs,  and  a  better  choice.     The  best  authority 
on  Italian  verbs  is  "  Marco  Mastrofini  Teoria  e  prospetto  ossia 
Dizionario  Critico  de'  Verbi  Italiani,  Roma,"  1814,  two  vols. 

2.  This  mood,  which  either  does  not  at  all  express  the  person 
and  number  of  a  verb,  or  not  with  the  explicit  clearness  of  the 
other  parts  of  a  verb,  comprehends  the  infinitive  (in-fi-ni-t(-vo), 
the  participle,  and  the  gerund. 

3.  The  Present  Gerund,  a  peculiar  form  of  the  Italian  verb, 
taken  from  the  Latin,  is  wanting  in  the  English,  and  must  bo 
periphrased  by  means  of  the  particles  while,  whilst,  since,  when, 
•after,  as,  because,  etc.     Sometimes,  not  always,  its  use  coincides 
with  that  of  the  English  participle. 

II. — EEMARKS  ON  THE  INDICATIVE  MOOD. 

1.  The  pronoun  "one"  is  not  of  frequent  use  in  English,  while 
si  is  of  the  most  extensive  application,  and  has,  strictly  speak- 
ing, according  to  the  sense  of  the  phrase,  the  following  meanings : 
people,  they,  we,  you,  a  person  or  man,  one.     We  have  inserted 
an  example  of  its  use  in  the  present  and  imperfect  tenses,  to 
•enable  the  reader  to  apply  it  to  other  tenses  at  pleasure. 

2.  Sd-mo  for  siamo,  se-te  or  sid-te  for  siete,  and  6n-no  for  sono 
(they  are),  are  forms  of  the  Florentine  popular  dialect ;   but 
though  sometimes  found  in  Dante,  Petrarca,  and  Boccaccio,  are 
•out  of  use  in  good  conversation  and  in  writings. 

3.  The  imperfect  tense  is  commonly  called  pas-sd-to  im-per-fSt- 
to,  or  pas-sd-to  pen-den-te.     The  following  sentence  will  show 
its  use  : — Mi-o  fra-tSl-lo  giun-se  nel-lo  stds-so  tSm-po  che  {-o  gli 
scri-vd-va,  my  brother  came  at  the  same  time  when  I  was  writing 
to  him.     The  word  scriveva  (was  writing)  is  the  imperfect,  while 
yiunse  (came)  is  a  different  form  of  the  preterite,  which  we  shall 
call  the  indeterminate  preterite.     As  a  further  illustration,  tho 
two  following  sentences  may  serve: — M'  a-spet-td-va-no   dl-la 
p6r-ta  qudn-do  ar-ri-vd-i,  they  were  waiting  for  me  at  the  door 
when  I  arrived ;  do  ac-cdd-de  men-tre  i-o  std-va,  in  cam-pd-gna, 
this  happened  while  I  was  staying  in  the  country. 

4.  E-rd-mo  for  eravamo,  and  e-ri  for  eravate,  are  frequent 
forms  of  the  Florentine  dialect,  and  not  a  few  persons  even  take 
it  to  be  affected,  in  familiar  conversation,  to  say  eravamo.  Eri  for 
eravate  is  also  in  use  in  familiar  writing,  but  it  must  be  avoided 
as  an  erroneous  provincialism  in  the  language  of  books.     Some 
pronounce  6-ra-mo  instead  of  e-rd-mo. 

5.  The  indeterminate  preterite  tense  denotes  a  past  totally 
elapsed,  i.e.,  an  event,  as  well  as  the  period  of  its  occurrence, 
that  are  in  no  connection  whatever  with  the  present  time  or  the 
time  of  the  narration.      It  is  called  indeterminate   preterite, 
because  the  time  elapsed  may  be  a  day,  a  year,  a  century,  or 
any  period   of  time,    provided  what  was   done  yesterday   or 
centuries  ago  is  out  of  all  connection  with  the  present.     It  is, 
alternately  with  the  imperfect,  the  tense  most  frequent  in  nar- 
rations, and,  strictly  speaking,  wanting  in  English. 

6.  Fos-si-mo  or  fussimo,  for  fummo,  is  a  mode  of  the  Eoman 
popular  dialect,  by  which  the  first  person  plural  of  the  subjunc- 
tive of  the  imperfect  is  substituted  for  the  same  person  plural  of 
the  indicative  of  the  indeterminate  preterite,  a  mistake  to  which 
the  lower  classes  of  Rome  are  liable  with  regard  to  all  verbs. 

7.  Fusti  and/usie,  for  fosti  and  foste,  are  frequent  in  ancient 
writers,  but  now  quite  out  of  use. 

8.  Furno,  forfurono,  is  a  mode  of  the  Florentine  popular  dia- 


lect ;  but  furo  and  fur,  also  for  furono,  are  good  poetical  forms, 
as  well  as  fue  for  fu. 

9.  The  determinate  preterite  mostly  coincides  with  the  English 
perfect,  expressing  a  past  as  connected  with  the  present  time, 
which  may  be  an  hour,  a  year,  a  century,  or  any  period  of  the 
longest  or  shortest  duration  ;  as,  ho  ve-du-to  la  re-gi-na,  I  have 
seen  the  queen  (i.e.,  just  now,  or  a  short  time  ago)  ;  vi-di  la  re- 
gi-na,  I  saw  the  queen  (i.e.,  yesterday,  or  at  any  period  not  con- 
nected with  the  present) ;  qud-sta  mat-ti-na  so-no  std-to  al  Va- 
ti-cd-no,  I  have  been  this  morning  at  the  Vatican  ;  je-ri  fui  al 
Va-ti-cd-no,  I  was  at  the  Vatican  yesterday;  in  qud-sto  s&-co-lo 
le  scien-ze  si  so-no  di  mol-to  per-fe-xio-nd-te,  the  sciences  have 
been  much  perfectionated  in  this  century. 

10.  The  indeterminate  pluperfect  is  generally  used  to  denote  a 
past  anterior  to  a  determinate  preterite  (tempo  passato  pros- 
simo) ;  as,  i-o  a-ve-va  fi-ni-to  il  la-vo-ro,  qudn-do  e  ve  nu-to  Lu-ca, 
I  had  finished  the  work,  when  Luke  came  ;  i-o  a-ve-va  ce-nd-to, 
qudn-do  voi   sie-te  en-trd-to,  I   had   taken   supper  when   you 
entered. 

11.  The  determinate  pluperfect  is  used  to  denote  a  past  ante- 
rior to  an  indeterminate  preterite  (tempo  passato  remoto)  that 
expresses  some  act  or  event  closely  following  it.     It  is  for  the 
most  part  preceded  by  the  conjunctions  poi-che,  when,  since;  do- 
po-che,  after ;  su-bi-to-che,  as  soon  as  ;  ap-pd-na,  scarcely,  just, 
no  sooner ;  qudn-do,  when,  etc. :  as,  su-bi-to  che  eb-bi  scrit-to  la 
let-te-ra,  par-ti-i,  as  soon  as  I  had  written  the  letter  I  departed ; 
lo  in-con-trd-i  qudn-do  fu  u-sci-lo  del-le  cdr-ce-ri,  I  met  him  just 
when  he  had  left  the  prison  ;  do-po  ch'  6b-bi  ve-du-to  il  re,  mi  ri- 
ti-rd-i,  after  having  seen  the  king  I  retired ;  ap-pd-na  fum-mo 
en-trd-ti  nel  bo-sco,  che  tre  Id-dri  ci  as-sa-U-ro-no,  we  had  no 
sooner  entered  the  thicket  than  three  robbers  attacked  us. 
This  tense  is  wanting  in  English,  as  well  as  the  indeterminate 
preterite  (tempo  passato  remoto),  without  which  its  sense  ia 
never  complete. 

12.  In  the  singular  the  first  person  of  the  future  of  all  Italian 
verbs  has  the  open  sound  of  o ;  thus,  <3 :  as,  a-me-rb,  I  shall 
love ;  te-me-ro,  I  shall  fear ;  dor-mi-ro,  I  shall  sleep ;  fa-rd,  I 
shall  do  ;  a-vrd,  I  shall  have,  etc.,  pronounced  a-me-rd,  te-me-r6, 
dor-mi-ro,  fa-rd,  a-vrd,  etc.      This  person,  moreover,  has  the 
grave  accent  on  o  in  all  Italian  verbs.     Old  poets  appear  to 
have  been  no  friends  of  accented  terminations,  and  often  said 
sa-ro-e  for  sard,  and  sa-rd-e  for  sard. 

13.  This  person  also  of  the  future  in  the  singular  in  all  Italian 
verbs  must  have  the  grave  accent  above  the  a. 

14.  In  all  Italian  verbs  the  termination  emo,  whenever  it  is  the 
first  person  plural,  must  be  pronounced  with  a  close  e;  thus, 
d-mo :  as,  par-le-rd-mo,  we  shall  speak ;  fa-re-mo,  we  shall  do,  etc. 

15.  In  all  Italian  verbs  any  persons  terminating  ineiemust  be 
pronounced  with  a  close  e;  thus,  6-te :  as,  fa-rd-te,  you  will  do  ; 
di-rd-te,  you  will  say,  etc. ;  only  sete,  for  sie-te,  is  pronounced 
se"-tc. 

16.  Fi-e-no,  also  fi-a-no,  for  sa-rdn-no ;  and/f-a,  also/f-e,  for 
sa-rd,  are,  for  the  most  part,  used  in  poetry. 

17.  The  conditional  present  may  likewise  be  called  the  sub- 
junctive of  the  future,  and  the  conditional  past  the  subjunc- 
tive of  the  future  past.     With  regard  to  both  conditionals,  it 
must  be  clearly  understood,  that  they  never  express  the  con- 
dition or  proviso  itself  ;  but  that  which  is  stipulated  or  made 
conditional,  i.e.,  the  result  of  a  condition.     The  condition  itself 
can   only  be  expressed  by  the   subjunctive  of  the   imperfect 
(tempo  passato  di  presente),  or  of  the  pluperfect  (tempo  tra- 
passato),  generally  preceded  by  se  (if).    These  two  subjunctives 
in  their  use  must  strictly  correspond  with  the  two  conditionals, 
i.e.,  the  subjunctive  of  the  imperfect  goes  with  the  conditional 
present,  and  the  subjunctive  of  the  pluperfect  with  the  con- 
ditional past ;  as,  se  i-o  stes-so  non  v'  an-dds-si,  non  ot-te-re-i 
md-i  niSn-te,  if  I  did  not  go  there  myself,  I  should  not  obtain 
anything ;  se  i-o  stes-so  non  vi  fos-si  an-dd-to,  non  a-me-i  mid-i 
ot-tc-nu-to  niSn-te,  if  I  had  not  gone  there  myself,  I  should  not 
have  obtained  anything. 

18.  The  termination  rei  of  all  verbs  has  an  open  e,  thus,  rt-i; 
as,  a-me-re-i,  I  should  love  ;  cre-de-rd-i,  I  should  believe  ;  sen-ti- 
re-i,  I  should  feel,  etc. 

19.  Saria  is  a  popular  rather  than  literary  form  of  the  first 
person  singular  of  this  tense,  though  common  in  old  poetry. 

20.  The  terminations  res-ti,  rdm-mo,  res-te  of  this  tense  are,  in 
point  of  pronunciation,  alike  in  all  verbs.     Sa-ri-a-mo,  for  sa- 
rdm-mo,  is  poetical.     Sa-res-si-ino,  for  sa-rem-mo,  is  a  frequent 
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mistake  of  tho  Roman  j.ooj.1.-  in  \..'.t  verb,  and,  indeed,  M 
regard*  tho  •>  whilo  the  \><- 

Hi-mo;  ami  in  thi* 
.  aro  in  many  rospects  the  purest, 
are  equally  faulty. 

•J 1 .  .s'ario,  and,  generally  speaking,  tho  termination  to,  for  ebbe, 
in  the  third  person  singular  of  thin  tonne,  in  uaed  in  prose  M 
well  aa  in  poetry.  F6-ra,  for  tarri  and  *  •'  :  <>otical.  Tho 

tormimitiouH  of  the  conditional*  in  £l>-ln:  and  fl>.be-i-o  or  fb-bo-no 
are,  with  regard  to  tho  pronunciation  of  tho  open  f,  alike  in  ail 
verbs. 

'J-J.  The  termination  gb-bo-no,  in  all  cases,  is  by  many  preferred 
to  (b.bf-r<>,  on  account  of  ita  milder  sound.  It  in,  liko  tho 
termination  i-a-no,  more  frequently  used  in  poetry  or  in  solemn 
prose.  Tho  termination  irf-no,  for  {-a-no — as  ta-rit-no  for  sa-r(- 
o-no— is  also  not  inelegant,  particularly  in  poetry.  FC-ra-no,  for 
ta-rtb-be-ro,  is  poetical. 

III. — REMARKS  ON  THB  IMPERATIVE  MOOD. 

1 .  A  milder  form  of  the  imperative  mood  is  tho  future  tense, 
which  piirticiilurly  is  in  use  when  what  ia  ordered  is  not  im- 
nediately  to  be  done,  but  after  some  other  act ;  as,  por-td-te 
qud-sta  ISt-te-ra  dl-la  po-sta,  p6-i  an-de-re"-te  dl-la  spe-sie-rt-a,  e 
pren-de-r^-te  dii-e  6n-ce  di  CM-na,  carry  thia  letter  to  the  post, 
then  you  will  go  to  the  apothecary's  shop,  and  take  two  ounces 
of  bark. 

2.  The  infinitive  with  tho  particle  7ion  before  it  ia  tho  negative 
form  of  the  second  person  singular  in  the  imperative  mood  ;  as, 
non.  an-ddr  vi-a,  do  not  (thou)  go  away !  non  far  qud-sto,  do  not 
(thou)  do  that !  non  te-md-rc,  do  not  (thou)  fear  !     This  form  is 
strictly  limited  to  the  second  person  of  the  singular,  and  in 
addressing  anybody  with  the  second  person  of  the  plural  ono 
must  say,  ?ion.  an-dd-te  vi-a,  non  fd-te  qu^-sto,  non  te-me-te,  etc. 
It  is,  moreover,  evident  that  the  infinitive,  as  the  negative  form 
of  the  imperative  mood,  can  only  be  used  in  addressing  persons 
of  an  inferior  position,  as  children,  apprentices,  servants,  etc.  The 
omission  of  cW-vi,  thon  must,  explains  the  use  of  this  form  ;  as, 
non  (do-vi)  is-se-re,  do  not  be, i.e.,  thou  must  not  be;  non  (d£-vi) 
a-vd-re,  do  not  have,  i.e.,  thou  must  not  have ;    non  (dS-vi) 
a-md-re,  do  not  love,  i.e.,  thou  must  not  love. 

3.  Siino,  for  sieno  or  siano,  and  sii,  for  sia  egli  or  ella,  are 
erroneous. 

IV. — REMARKS  ON  THE  SUBJUNCTIVE  MOOD. 

1.  Some  ancients  wrote  s-ie  for  sia,  thou  mayst  be.     Poets 
appear  to  prefer  sia  to  sii,  to  prevent  the  jingling  of  the  two  i's. 

2.  Also   pas-sd-to  im-per-fit-to   con-di-zio-nd-le,  because  this 
tense,  as  I  stated  before,  generally  preceded  by  se  (if),  goes 
together  with  the  conditional  present. 

3.  Fussi,  fussi,  fusse,  fussimo,  fuste,  fussero,  for  fossi,  fossi, 
fosse,  fossimo,  foste,  fossero,  is  often  found  in  old  writers,  but  is 
now  obsolete  ;  as,  fusli  and  fuste,  for  fosti  and  foste. 

4.  F 6s-so-no,  in  familiar  language,  is  also  in  use  for  fossero,  but 
the  latter  is  the  better  form. 

5.  The  pluperfect  subjunctive  tense  goes  together  with  the 
conditional  past. 

(The  Key  to  Exercise  31  will  le  given  in  Hie  next  lesson.) 


HYDROSTATICS.— VI. 

MODES     OP     DETERMINING     SPECIFIC     GRAVITY      (continued)— 
HYDROMETERS TABLE    OF   SPECIFIC   GRAVITIES. 

IN  our  last  lesson  we  examined  the  mode  of  ascertaining  the 
specific  gravity  of  a  liquid,  we  must  now  see  what  is  the  mode 
of  procedure  in  the  case  of  solids.  Happily  we  are  not  limited 
to  one  method,  there  being  several  from  which  we  can  choose 
that  which  seems  tho  most  convenient  for  tho  special  case  in 
hand.  We  will  begin  with  the  simplest.  Suppose  we  have  a 
powder,  or  some  small  fragments  of  a  solid  substance  insoluble 
in  water,  we  should  use  the  small  flask  shown  at  Fig.  13  in  the 
last  lesson. 

Fill  the  flask  with  water,  taking  care  to  avoid  bubbles,  insert 
the  stopper,  and,  by  a  piece  of  rag  or  blotting-paper,  adjust  the 
level  of  the  liquid  to  the  mark  on  the  neck  ;  then  carefully  wipe 
off  all  moisture  adhering  to  the  sides.  Having  put  the  flask 
into  one  scale,  put  the  counterpoise  into  the  other,  and  add 
weights  till  they  balance ;  you  will  thus  obtain  the  weight  of 


water  which  the  flask  bold*.     If  the  amount  is  already  known, 
this  weighing  may  be  dinpeuned  with.     Next,  carefully  weigh 
the  subaUnco  who**  specific  gravity  you  want  to  ascertain. 
The  stopper  must  now  be  removed  from  the   flask,  and  the 
powder  or  small  fragments  dropped  in.     They  will,  of  coarse, 
displace  some  of  the  water,  which  will  flow  over.    The  stopper 
most  then  bo  carefully  replaced,  the  superfluous  liquid  wiped 
away,  and  the  flask  again  weighed.    The  difference  between 
this  weight  and  the  weight  of  the  solid  and  water  together  will 
show  how  much  water  is  displaced  —  that  is,  the  weight  of  a 
quantity  of  water  equal  in  bulk  to  the  solid.     Divide  the  weight 
of  tho  solid  by  this  and  we  shall  have  the  specific  gravity  re- 
quired.    Here  is  an  example  which  will  explain  it  better  than  a 
mere  description  can  do. 

Grains. 
Some  plooes  of  brass  wire  were  taken,  the  weight  of  which 

was  found  to  be        ........       101-0 

The  bottle  filled  with  water  weighed    .....      902-0 


After  an  equal  bulk  of  water  was  displaced  by  the  brass,  the 
flask  weighed   ......... 


Therefore  the  water  displaced  weighed 


101 


MO-6 


13-4 


And  the  specific  gravity  of  the  brass  is  —  -  8'145 


Brass  being  a  compound  metal,  composed  of  copper  and  zinc, 
its  specific  gravity  varies  slightly  according  to  the  proportion 
in  which  they  aro  mixed,  the  drawing  of  it  into  wire  also  makes 
a  difference,  as  tho  particl  :s  are  forced  different  distances  apart. 

In  ascertaining  specific  gravities,  great  care  has  to  be  taken 
to  avoid  air-bubbles.  Some  substances  are  full  of  pores,  into 
which  the  air  penetrates,  and  bubbles  cling  to  the  surface  of 
others,  and  materially  interfere  with  the  accuracy  of  the  results. 
When  great  exactness  is  required,  tho  substance  is  dipped  into 
the  water  when  boiling,  and 
thus  the  air  is  expelled.  It  is 
then  set  by  to  cool  down  to 
60°,  and  weighed  as  before. 

Another  mode  of  ascertain' 
ing  the  specific  gravity  of  any 
body  is  based  on  the  principle 
of  Archimedes,  that  a  body  im- 
mersed in  liquid  loses  a  portion 
of  its  weight  equal  to  that  of 
an  equal  bulk  of  the  liquid. 
It  is  very  simple,  but  requires 
care ;  a  special  arrangement  of 
the  scales  is  also  a  great  ad- 
vantage. 

The  body  is  first  weighed  in 
the  ordinary  way,  a  fine  hair  or 
thread  having  been  fastened  round  it.  It  is  then  by  this  hair 
suspended  from  a  hook  underneath  the  scale-pan,  and  allowed 
to  dip  into  a  vessel  of  water,  and  the  weight  again  ascertained. 
Tho  difference  between  the  two  is  the  weight  it  loses  in  water 
— that  is,  the  weight  of  an  equal  bulk  of  water,  and  if  we  divide- 
its  weight  in  air  by  this,  we  obtain  the  specific  gravity.  Some 
times  the  weights  are  left  unaltered  in  B,  and  others  added  tc 
A  after  the  solid  is  immersed,  till  the  scales  again  balance ;  we 
have  then  merely  to  divide  the  weight  in  B  by  that  in  A.  The 
result  is  exactly  the  same  whichever  way  we  adopt.  The  follow- 
ing, then,  is  the  general  rule : — Divide  the  weight  in  air  by  the 
loss  of  weight  in  water,  the  quotient  will  be  the  specific  gravity 
of  the  substance. 

Grains. 

Thus,  a  stone  weighed  in  air  .         .         .         .      286 

Immersed  in  water  it  weighed        .         .         .  174 


Fig.  14. 


Loss  of  weight  in  water 

Ita  specific  jrrarity,  therefore,  is  ??f 


112 


2-553. 


We  can,  on  thia  principle,  ascertain  the  specific  gravity  of  a 
liquid  by  weighing  a  substance  in  it,  and  then  in  water.  Since 
it  displaces  an  equal  bulk  of  each,  the  loss  of  weight  in  the 
liquid  divided  by  the  loss  in  water  will  give  the  required  specific 
gravity. 

The  two  plans  we  have  mentioned  are  used  when  the  snb- 
atance  is  insoluble  in  water.  Many  crystals  and  chemical  sub- 
stances, whose  specific  gravity  it  is  important  to  know,  are. 
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however,  soluble,  and  therefore  some  other  means  must  be 
resorted  to. 

We  have  first  to  find  somo  liquid  in  which  the  substance  is 
insoluble.  Oil  of  turpentine  will  frequently  be  found  to  answer, 
or,  for  many  substances,  alcohol  may  be  used. 

Having  chosen  the  liquid,  we  proceed,  as  before,  to  find  the 
weight  of  a  volume  of  it  equal  in  bulk  to  the  substance,  either 
by  weighing  the  solid  in  it  and  ascertaining  the  loss  of  weight, 
or  by  means  of  the  flask.  We  then  ascertain  the  specific  gra- 
vity of  the  liquid,  and  from  this,  by  the  following  equation,  we 
can  ascertain  the  weight  of  a  bulk  of  water  equal  to  the  solid. 
As  the  specific  gravity  of  the  liquid  is  to  that  of  water  (which 
is  1')  so  the  weight  of  the  equal  bulk  of  liquid  is  to  that  of  the 
same  bulk  of  water. 

We  will  illustrate  this  by  an  example  recently  set  at  an 
examination. 

A  piece  of  blue  vitriol  weighs  3  ounces  in  vacua  and  1'86  in 
oil  of  turpentine.  What  is  its  specific  gravity,  that  of  the 
turpentine  being  0'88  ? 

Since  it  weighs  in  vacua        .... 
And  in  oil  of  turpentine  only        .         .         . 


Ounces. 
3-0 
1-86 


It  loses 


1-14 


This,  then,  is  what  an  equal  bulk  of  turpentine  weighs.  Now 
the  specific  gravity  of  the  turpentine  is  0'88  ;  or,  in  other  words, 
if  any  bulk  of  it  weighs  88  ounces,  an  equal  bulk  of  water  will 
weigh  1 00  ounces.  How  much,  then,  will  water,  equal  in  volume 
to  T14  ounces,  weigh  ?  The  following  equation  tells  us  : — 
As  88  :  1-14  :  :  100  :  1'295. 

This,  therefore,  is  the  weight  of  a  volume  of  water  equal  in  bulk 
to  the  vitriol,  and  hence  the  specific  gravity  is  p-^  =  2'316. 

You  will  have  noticed  in  the  above  example,  that  the  weight 
of  the  blue  vitriol  is  stated  to  be  3  ounces  in  vacuo.  All  bodies 
ought  strictly  to  bo  weighed  in  the  absence  of  the  air,  as  other- 
wise we  do  not  ascertain  their  true  weight,  but  that  amount 
less  the  weight  of  the  air  they  displace.  In  practice,  however, 
the  difference  is  so  slight,  that  it  is  disregarded,  and  a  body  is 
always  weighed  in  air,  and  this  taken  as  its  true  weight.  A 
proof,  however,  that  it  does  make  a  difference  is  seen  in  the 
fact  that  if  we  fill  a  small  balloon  with  gas,  and  add  weights, 
so  that  it  can  only  just  ascend,  it  will  apparently  have  no  weight 
at  all.  The  real  fact  being,  as  we  shall  see  when  we  come  to 
treat  of  Pneumatics,  that  its  weight  is  then  just  equal  to  that 
of  the  air  it  displaces. 

There  is  still  one  class  of  substances  whose  specific  gravity 
we  cannot  ascertain  by  any  of  the  ways  hitherto  described ;  it 
is  those  which  are  lighter  than  water. 

These,  when  immersed  in  water,  seem  to  lose  more  than  all 
their  weight,  for  they  have  a  tendency  to  rise.  We  have,  there- 
fore, to  proceed  in  a  different  way.  A  piece  of  metal  is  pro- 
cured heavy  enough  to  cause  the  substance,  which  we  will 
suppose  to  be  a  piece  of  wood,  to  sink  when  attached  to  it. 
This  sinker  is  weighed  in  air  and  then  in  water,  so  as  to  ascer- 
tain the  weight  of  water  it  displaces.  It  is  then  fastened  to 
the  wood,  and  the  two  together  weighed  in  air  and  in  water ;  we 
thus  ascertain  the  weight  of  water  they  together  displace. 
From  this  we  deduct  the  amount  which  is  displaced  by  the 
metal,  and  thus  find  out  the  amount  displaced  by  the  wood 
alone.  Dividing  the  weight  of  the  wood  by  this,  we  ascertain 

its  specific  gravity. 

Grams. 

For  example,  a  large  cork  was  found  to  weigh  in  air       74 '3 
The  brass  sinker  weighed  iii  air      ....      853' 1 


Weight  of  the  compound  body 
In  water  it  weighed 


.      927-4 
.       446-0 

Therefore  a  body  of  water  equal  to  it  in  bulk  weighed      481 '4 
Now  the  sinker  weighed  in  air         .  853'1 

„  „       in  water    .  757 '0 

Weight  of  water  equal  to  it  in  bulk        .         .         .        96 -1 

Therefore  the  weight  of  water  equal  in  bulk  to  the 

cork  is .         .       385-3 

Its  specific  gravity,  then,  is  K^T-T-  =  0'192. 
ooo'o 

The  piece  of  cork  in  this  case  was  porous  and  contained  air, 
and  therefore  its  gravity  appears  much  less  than  that  of  cork 


C  k 
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really  is,  it  being  usually  set  down  in  the  table  as  '240.  A 
rough  estimate  of  the  specific  gravity  of  such  a  sub- 
stance may  be  formed  by  observing  to  how  great  a 
depth  it  sinks  in  water.  If  three-fourths  of  it  is  im- 
mersed, its  specific  gravity  is  0'75. 

In  the  manufactures  it  is  frequently  required  to 
Fig.  15.  know  the  strength  of  some  solution,  and  this  may  be 
found  by  ascertaining  its  specific  gravity.  The  strength 
of  spirit  is  thus  taken  by  the  excise ;  milk  is  also  sometimes 
tested  this  way-  to  find  whether  or  not  it  is  adulterated.  In 
such  cases  no  very  great  degree  of  accuracy  is  required ;  the 
process,  however,  must  be  simple,  so  that  it  may  be  carried  out 
by  a  man  without  much  special  knowledge.  Several  piecos  of 
apparatus  have  accordingly  been  devised,  which  are  known  by 
different  names  according  to  the  special  purposes  for  which 
they  are  intended.  Hollow  glass  beads  are  prepared,  and 
weighted  so  as  to  have  different  specific  gravities,  which  are 
plainly  marked  upon  them.  If  we  take  a  series  of  these,  and 
drop  them  successively  into  the  liquid  to  be  examined,  we 
shall  find  that  some  will  sink,  but  we  shall  come  at  last  to 
one  that  just  floats  on  the  surface,  and  this  shows  the  density. 
For  instance,  if  that  marked  '930  sinks,  and  '920  floats,  we 
know  that  the  specific  gravity  of  the  liquid  is  between  these 
two. 

More  usually,  however,  an  instrument  called  an  hydrometer, 
is  employed.  It  consists  of  a  hollow 
bulb  of  glass,  A,  carrying  above  it  a 
thin  tube,  with  a  scale  marked  on  it, 
or  on  a  paper  enclosed  in  it.  A  smaller 
bulb  is  also  blown  beneath  A,  into 
which  mercury  or  shot  are  put,  so  as 
to  adjust  the  weight,  and  at  the  same 
time  cause  tho  instrument  to  float  in 
a  vertical  position.  The  liquid  to  be 
examined  is  poured  into  a  tall  glass 
jar,  D,  and  tho  hydrometer  immersed  ; 
the  specific  gravity  may  then  be  read 
off  from  tho  stem. 

It  is  manifest  that  the  denser  the 
liquid,  the  higher  the  instrument  will 

fk.ut  in  it,  the  weight  of  the  liquid  displaced  being  always  equal 
to  that  of  the  hydrometer.  If  we  want  great  delicacy,  the 
bulb  must  be  made  large  and  the  tube  small ;  sometimes  the 
latter  is  removed  and  replaced  by  a  graduated  wire,  and  thus 
great  accuracy  is  obtained ;  but  the  greater  the  accuracy,  the 
less  the  range.  These  instruments  are  usually  supplied  in 
sets.  Sometimes  two  are  used,  one  for  liquids  lighter  than  water, 
the  other  for  those  heavier ;  but  it  is  better  to  have  more,  each 
one  having  a  range  of  about  '200 ;  say.  for  instance,  one  from 
•600  to  '800,  another  from  '800  to  TOGO,  and  so  on.  This  in- 
strument, when  manufactured  for  testing 
milk,  is  called  a  lactometer — when  for 
ascertaining  the  strength  of  spirit,  an 
alcoholmeter,  and  by  other  names  when 
made  for  other  purposes.  The  only  dif- 
ference, however,  is  in  the  graduation 
and  the  range. 

A  modification,  called  Nicholson's  Hy- 
drometer, is  represented  in  the  annexed 
figure.  It  is  constructed  of  metal  instead 
of  glass,  and  the  lower  bulb  is  replaced 
by  a  small  tray,  E  F,  weighted  so  as  to 
keep  the  instrument  vertical,  and  the 
tube,  by  a  wire  stem,  carrying  another 
tray,  CD.  A  small  mark  is  made  on  the 
stem  at  O. 

The  instrument  is  first  carefully 
weighed  in  air ;  this  weight,  being  con- 
stant, should  be  marked  on  it.  The 
weight  which  must  be  placed  on  c  D  to 
sink  the  instrument  to  the  mark  o  should 
also  be  carefully  noted.  To  ascertain  the 
specific  gravity  of  a  solid  by  it,  the  substance  is  first  laid  on 
the  upper  tray,  and  weights  added  till  the  instrument  sinks 
to  the  mark  o.  The  difference  between  this  and  the  former 
weight  will  give  that  of  the  solid  in  air.  Now  remove  the 
solid  from  c  r>,  and  place  it  in  the  lower  pan,  E  F.  Some  water 
will  be  displaced,  and  the  instrument  will  rise.  We  accordingly 


Fig.  17. 
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:i'M  Miuro  weight*  till  it  again  restn  with  o  at  tho  surface.  The 
weights  added  are  eqnu  :  ihn  w:iti-r  ili-|.lu«  : 

!••  tin-  is.-i-'iit  «f  tho  unbalance  by  thin,  wo  ascertain  it* 
:!<•  gravity. 

'I'hiiH  45i)  grain*  had  to  be  placed  on  0  D  to  Mink  the  instrn- 
mont  to  the  mark ;  when,  however,  u  pi  one  of  granite  wan  laid 

•  scale,  237  grains  only   W.T.-   n-.|uin-.l.      Th««  granite, 
tii. •!•••!'.. r.-.    .•.  113  Train*.     <  >,,   I, ring  transferred  to  the 

t  ray,  79  graitm  hud  to  ho  added  to  o  D.     The  specific 

y  of  tho  granite  wiui  therefore  *y,»,  or  2*696. 

want  to  UHO  tii  ra  to  find  tho  speoifio 

,  <>f  a  liquid,  we  merely  observe  what  weight  in  rnjuin-a 

it  in  th.-   liquid  to  tho  murk   on  tint  Htom.     To  this  we 

add  tho  weight  of  tho  instrument,  and  thus  find  tin;  weight  of 

liquid  equal  to  it  in  bulk.      Jtut  w  know  tho  weight  of  1111  equal 

bulk  of  wahT,  for  wo  found  before  tho  weight  n  <juir«  <\  to  sink 

!  rument  to  tho  name  depth  in  water;   wo  have,  therefore, 
to  divido  tho  weight  of  tho  liquid  by  that  of  tho  equal  bulk  of 

and  tho  quotient  is  its  specific  gravity. 

!'••!•  instance,  an  hydrometer  weighed  600  groinfl,  and,  aa 
above,  450  grains  had  to  bo  added  to  sink  it  in  wator  to  tho 
murk.  When  dipped  into  tho  liquid  to  bo  tested,  310  grain* 
only  wuri!  required  :  what  was  its  specific  gravity? 

The  weight  of  water  equal  in  bulk  to  tho  hydrometer  is  600-J 
450  or  1050  grains,  that  of  an  equal  bulk  of  tho  liquid,  600+310- 
or  910.  Tho  specific  gravity,  therefore,  is  £•£,  or  0'866. 

•  hough  it  is  found  that  water  answers  well  as  a  standard 
for  the  comparison  of  the  specific  gravities  of  solids  and  liquids, 
gases  are  so  very  much  lighter  than  it,  that  it  is  much  more 
convenient  to  take  some  other  substance  as  a  standard  to  com- 
pare thorn  with.  A  cubic  foot  of  air  at  a  temperature  of  60°.- 
;ind  when  tho  barometer  stands  at  30,  weighs  about  536  grains, 
or  nearly  1J  ounces,  whilo  a  cubic  foot  of  water  weighs  1,000 
ounee:-  ;  iio  gravity  of  air,  taking  water  as  tho  standard, 

would,  therefore,  bo  0-00122,  and  that  of  hydrogen  pas  less 
than  £  of  this.  Such  numbers  would  be  very  difficult  to  re- 
member, and  awkward  to  work  with;  air,  therefore,  is  fixed  on 
as  the  standard  for  tho  specific  gravity  of  all  gases  and  vapours. 
Tho  temperature  and  pressure,  however,  very  greatly  alter  the 
bulk  of  any  gas.  It  is,  therefore,  necessary  to  fix  on  some  given 
temperature  for  the  standard.  Now,  as  in  the  case  of  water, 
60°  is  found  to  be  a  very  convenient  temperature,  the  pressure 
indicated  by  tho  barometer  standing  at  30  is  also  fixed  on. 

It  is  not,  however,  always  convenient  to  bring  the  gas  to  this 
temperature ;  we  therefore  ascertain  the  bulk  at  any  temperature, 
and  from  that  calculate  what  its  bulk  would  be  at  60°.  It  is 
found  that  a  gas  expands  about  jJ0  of  its  volume  at  0°  Fahren- 
heit for  each  degree  it  rises  in  temperature ;  that  is,  460  cubic 
inches  at  0°  will  measure  470  at  10°,  £20°  at  60°,  and  so  on. 
Now  the  weight  of  100  cubic  inches  of  air  at  60°  is  31-0117 
grains,  or  that  of  a  cubic  foot,  536  grains.  12,  then,  we  know 
the  weight  of  any  bulk  of  gas,  and  the  temperature  at  which  it 
is  weighed,  we  can  tell  its  specific  gravity.  Thus  80  cubic 
inches  of  a  gas  at  a  temperature  of  40°  weigh  35  grains  :  what 
is  its  specific  gravity  ?  We  first  find  what  volume  the  80  cubic 
inches  will  occupy  at  60°.  By  tho  rule  just  given  the  volnme 
at  40°  is  to  that  at  60°  as  500  is  to  520. 

As  500  :  520  :  :  80  :  83-2. 

^•-  eubio  inches  then  .-it  (50 '  weigh  35  grains.  We  can  now, 
by  taking  a  second  proportion,  readily  find  the  weight  of  100 
cubic  inches.  ^^  _  100  :  :  35  :  42.OG7 

Now  the  same  volume  of  air  weighs  31*0117  grains.  The  spe- 
cific gravity  of  tho  gas  is,  therefore,  £','"','-,  or  1*35. 

\Y  •  will  now  append  a  table  of  tho  specific  gravities  of  com- 
mon substances.  More  extensive  lists  can  be  found  in  chemical 
and  other  books.  It  may  be  well  just  to  mention  that  some- 
times 1000  instead  of  1  is  taken  as  the  specific  gravity  of  water 
or  air,  the  only  difference,  however,  is  that  tho  number  is  then 
a  whole  number,  instead  of  a  decimal. 
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SPECIFIC   GRAVITIES   OF    SOLIDS. 


Gold     . 
Silver  . 
Copper          . 
Iron,  cast 

,,     wrought 
Steel     . 


19-250 
10 -470 
8-900 
7-2-18 
7-780 
7-820 


Zinc 
Brass     . 
Tin 

Platinum 
Lead 
OIuss,  crown 


7-191    Glass,  flint 
8-39J    Coul 


7-291 


11*350 


Diamond  . 
Beeswax  . 
Oak,  seasoned 
Elui 


ir:>  (." 
l  ::  .1 
3521 
0-900 
0743 
0-671 


1'jue.  white 
Cork       . 
I  vary 
Chalk     . 

Qaaite. 


0210 

11*17 

-.*,  • 

Zlw* 


flaadfrtOM     . 

LilMStOB*       .      Xt&J* 

M.rbl*  . 
llriok  . 
1'ortUud  •tOM  2-000* 


Wiit.-r     . 
Sea-water 
Mercury 
Muriatic  add, 
commercial . 


Air 
Oxygen 


•PBCmC   OUAV1T1KH    OV   LIQUID*. 


1-000 


;  j.. 


Nitric     acid. 

•  •..lalu.-r.-l.il 

Sulphuric  acid, 

c -.tiim.  -r.-ni 


<rita  of  win*      0-W 
1*500.  Ulool      .          .      1-OK 


1  -.. 


Alcohol,  aUoluto  <j~'j, 


Milk 


SPECIFIC  OBAVITIES   OP  CASKS. 

Nitrogen         .      0-072  i  Marsh  gas 
Chlorine          .      2*470    Cool  gat 


1*106 


'.  t.,- 


%*  The  different  specimens  of  those  narked  (*)  varjr  considerably  ; 
tho  numbers  given  are  therefore  approximations  only. 

EXAMPLES. 

1.  A  piece  of  silver  wire  weighs  95*2  grains.     The  flu*k  filled  with 
distilled  water  weighs  251-2  grains ;  but  when  the  wire  u  put  in,  it 
weighs  337-21  grains.     What  is  the  specific  gravity  of  the  silver? 

2.  A  body  weighs  871  grains  in  air  and  357  in  water :  what  !•  its 
specific  gravity  ? 

3.  Required  the  weights  of  blocks  of  elm,  limestone,  and  lead,  each 
measuring  10  inches  x  6  x  3. 

4.  An  hydrometer,  weighing  180  grains,  requires  «  grains  to  sink  it 
in  water  to  the  mark,  when  immersed  in  oil  it  only  takes  40  grains. 
What  is  the  specific  gravity  of  the  oil  ? 

5.  Tho  same  instrument  requires  31  grains  to  be  added  whem  a 
stone  is  laid  on  the  upper  tmy ;  but  when  removed  to  the  lower,  44'5 
aro  needed.     Find  tho  specific  gravity  of  the  stone. 

6.  A  piece  of  motol  weighed  15  ounces  in  air  and  13-08  ounces  in 
water.     It  was  then  attached  to  a  piece  of  wood,  and  the  two  together 
weighed  18'3  ounces  in  oir  and  11 '46  in  water.     Required  the  specific 
gravity  of  tho  wood. 

7.  48  pounds  of  copper  are  mixed  with  27  pounds  of  zinc.     Find  the 
specific  gravity  of  the  compound. 


RECREATIVE   SCIENCE.— XI. 

THE  Tontoonstelling,  or  International  Exhibition  of  Holland, 
attracted  many  visitors  to  that  part  of  the  world,  and  they  were 
able  to  vouch  for  the  accuracy  of  the  following  statement 
with  regard  to  tho  use  of  mirrors  as  portions  of  the  external 
furniture  belonging  to  tho  houses  of  the  merchant  princes. 
The  Family  Library  states  that  "  to  almost  every  house  in 
Eotterdam  (and,  it  may  bo  added,  in  Amsterdam),  and  some- 
times to  every  window  of  a  house,  on  the  first  floor,  there 
is  fixed  a  single  or  double  looking-glass,  or  reflector,  by  means 
of  which  a  person  in  tho  room,  sitting  before  the  window,  can 
sec,  by  reflection,  the  whole  length  of  the  street,  tho  pas- 
sengers, the  trees,  tho  canal,  and  tho  shipping.  When  two 
of  these  reflectors  are  placed  at  right  angles,  and  the  right 
angle  points  towards  tho  window,  thus,  A,  a  person  within, 
directing  the  eye  to  that  angle,  will  see  tho  whole  street, 
both  to  tho  right  and  to  the  left.  In  some  of  the  towns  of 
England  wo  may  now  and  then  observe  one  of  these  reflecting- 
glasses,  which  is  generally  supposed  to,  be  intended  to  put  the 
inhabitant  on  his  guard  against  unwelcome  visitors,  and  on  that 
account  they  have  been  whimsically  called  '  dun-tier scope*.'  In 
Rotterdam  they  aro  adopted  for  the  amusement  of  the  ladies." 

This  utilitarian  ago,  disdaining  to  waste  time  in  looking  at 
the  reflection  of  the  streets  of  London,  or  its  innumerable  oc- 
cupants, adopts  the  same  idea  in  another  fashion,  and  endeavours 
to  illuminate  dark  and  dingy  back  offices  by  reflecting  in  light, 
although  it  is  drawn  from  the  half -obscured,  soot-defiled  beams  of 
tho  sun  which  may  be  collected  in  a  street  of  modern  Babylon. 

There  is  a  pretty  little  toy  (Pigs.  1  and  2)  called  the  "  Magic 
Designer,"  in  which  the  reflecting  surfaces  of  two  small  perpen- 
dicular mirrors,  at  right  angles  te  each  other,  are  placed 
inwards,  and  fixed  in  a  semi-circular  card-board  box,  which  is 
open  at  the  top  and  bottom.  The  spectator  looks  through  the 
top,  and  places  any  small  article  that  he  wishes  multiplied  at 
the  bottom.  Tho  toy  is,  in  fact,  a  simple  modification  of  Sir 
David  Brewster's  Kaleidoscope,  invented  and  patented  in  the 
year  1814.  The  patent,  however,  conld  not  be  maintained,  as 
he  had,  unfortunately,  shown  the  instrument  to  two  or  three 
philosophical  instrument-makers  before  securing  the  proper 
legal  documents  ;  and  as  the  letter  and  not  the  spirit  of  the  l»w 
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was  insisted  on  in  those  days,  this  objection  of  the  opposing 
parties  was  held  to  be  fatal,  and  Sir  David  lost  his  patent. 

When  a  small  object  is  placed  as  described,  an  harmonious 
circular  figure,  consisting  of  eight  sections,  is  apparent ;  alto- 
gether, the  Magic  Designer  is  not  to  be  despised,  and  some 
Very  pretty  effects  aro  produced  by  placing  fern  leaves,  flowers, 
bits  of  colourad  worsted,  paintings,  mosaic  drawings,  on  a  sheet 
of  paper,  and  then  placing  the  instrument  upon  them ;  thereby, 
as  the  "affiche"  to  the  toy  states,  not  only  affording  infinite 
amusement  to  everybody,  but  being  also  of  great  value,  as  the 
patterns  may  be  copied  at  leisure. 

Continuing  the  optical  amusements,  it  may  be  stated 
that  the  Encyclopedic  Me'thodique,  of  1792,  thus  describes  the 
method  of  drawing  a  distorted  figure  on  a  plane  surface,  which, 
when  observed  from  a  certain  point,  recovers  its  former  shape 
and  true  proportions : — Having  drawn  correctly  on  a  sheet  of 
paper  the  figure  proposed  to  be  designed,  enclose  it  in  a  square, 


4he  triangle  E  G  H,  and  by  drawing  those  parts  of  the  outline 
contained  in  the  different  squares  of  A  B  c  D  in  the  expanded 
form  in  the  corresponding  trapeziums  or  perspective  squares,  the 
portrait  becomes  distorted.  It  is,  however,  soon  restored  to  the 
right  appearance  if  viewed  through  a  hole  K  (Fig.  3),  so  hollowed 
out  in  the  piece  of  wood  L  that  the  hole  looked  through  is  the 
apex  of  a  cone,  the  base  of  which  is  directed  towards  the  distorted 
drawing.  The  piece  of  wood  L  is  placed  upright  at  the  point  H, 
and  its  height  must  not  exceed  the  distance  between  H  and  i. 

Hutton  states  that  there  was  in  the  Convent  of  the  Minimes, 
in  the  Place  Eoyale,  Paris,  the  distorted  picture  of  a  Magdalen 
at  prayers,  which  could  be  restored  to  a  perfect  and  beautiful 
work  of  art  if  looked  at  in  the  manner  already  described. 

The  Encyclopedic  Methodique  of  Montucla,  though  presenting- 
many  ingenious  optical  illusions,  is  not  quite  to  be  relied  on  in 
the  philosophic  explanation  given  of  some  of  the  effects,  though, 
Hutton,  in  his  translation  of  this  work,  accepts  fVifltn,  Thus, 


as  at  A  B  c  D  (Fig.  3),  and  divide  the  latter  into  several  other 
small  squares,  by  dividing  the  sides,  say  into  seven  equal  parts, 
and  then  drawing  straight  lines  through  the  corresponding  points 
of  division,  just  as  the  engravers  do  when  they  intend  to  make  a 
reduced  drawing  from  a  picture ;  mark  out  on  a  board  a  paral- 
lelogram, E  B  F  Q,  and  divide  one  of  the  two  shorter  sides,  as  E  G, 
into  as  many  equal  parts  as  D  c  (one  of  the  sides  of  the  square 
A  BCD),  and  therefore  into  seven  equal  portions.  From  the 
centre  of  the  other  side  of  the  parallelogram  B  F,  marked  H, 
draw  straight  lines  to  the  points  of  division  of  the  opposite 
side  E  G,  the  outside  lines  of  which  will  be  H  E,  H  G.  Having 
then  assumed  at  pleasure,  in  the  side  B  F,  the  point  I,  above 
the  point  H,  as  the  height  of  the  eye  above  the  plane  of  the 
picture,  draw  from  I  to  the  point  E  the  straight  line  E  I,  which 
will  cut  those  lines  coming  from  the  point  H  in  the  points  1,  2, 
3,  4,  5,  6,  7.  Through  these  intersecting  points  draw  straight 
lines  parallel  to  each  other,  and  to  the  base  E  G  of  the  triangle 
E  G  H,  which  will  thus  be  divided  into  as  many  trapeziums  (plain 
figures  contained,  as  Hutton  says,  under  four  right  lines,  of 
which  both  the  opposite  pairs  are  not  parallel)  as  there  are  little 
equares  in  the  square  A  B  c  p. 
By  transferring  the  portrait  contained  in  the  square  ABCD  to 


"faire  qu'un  objet  vu  distinctement,  et  sans  1'interposition 
d'aucun  corps  opaque  ou  diaphane,  paroisse  renverse  a  1'ceil  nu ;" 
i.e.,  in  plain  English,  "to  make  an  object,  which  can  be  seen  dis- 
tinctly without  the  interposition  of  any  opaque  or  semi-trans- 
parent body,  appear  to  be  inverted  :" — Cut  a  slip  of  card-board 
(Fig.  4)  three  inches  wide  and  twelve  inches  long,  and  bend  up 
the  two  ends,  A  B  and  c  D,  so  that  they  each  take  up  three 
inches,  leaving  six  inches  in  the  centre.  In  the  middle  of  the 
end  A  B  make  a  round  hole,  about  a  line  and  a-half  in  diameter, 
and  in  the  centre  of  it  fix  a  pin,  or  the  point  of  a  needle,  as 
shown  at  E  (Fig.  4).  Exactly  opposite  to  it  in  the  other  end  c  D, 
make  a  hole  F  with  a  large  pin.  If  the  eye  is  now  applied  to  E, 
whilst  turning  the  hole  F  towards  the  flame  of  a  candle,  or  other 
bright  source  of  light,  the  head  of  the  pin  now  appears  to  be  in- 
creased in  size,  and  in  an  inverted  position,  as  represented  at  G. 
Montucla  says,  and  Hutton  tacitly  approves  by  repeating  it,  that 
"  the  reason  of  this  inversion  is,  that  the  head  of  the  pin  being 
exceeding  near  the  pupil  of  the  eye,  the  rays  which  proceed  from 
the  point  F  are  greatly  diverged  on  account  of  the  hole  F ;  and 
instead"  of  a  distinct  and  inverted  image,  there  is  painted  at 
the  bottom  of  the  eye  a  kind  of  shadow,  in  an  upright  position. 
But  inverted  images  on  the  retina  convey  the  idea  of  upright 
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objects  ;  consequently,  as  this  kind  of  image  is  upright,  it  mutt 
convey  to  the  mind  the  idea  of  an  inverted  object."  The  j.lnlo- 
nophiu  reader  would  rather  say  it  munt  convey  to  the  min'1  a 


reductio  ad  abturdmn. 

The  fact  in,  that  the  rays  from  the 
candle  which  pass  through  the  hole  v  are 
highly  divergent,  and,  croaaing  at  the  aper- 
turo  K,  are  inverted,  and  any  opaque  ob- 
j.'.-t  held  in  such  rays  would  also  bo 
inverted.  The  increased  site  of  the  pin- 
head  is  caused  by  its  proximity  to  the  eye, 
and  the  greater  angle  subtended  from  that 
encounter. 

The  illusions  produced  by  the  reflection 
of  light  may  bo  brought  to  a  close  by  a 
'description  of  a  most  amusing  and  very 
startling  effect,  which  the  inventors,  Mr. 
Thomas  Tobin  and  the  writer,  called  "  Blue 
Beard's  Closet ;  or,  the  Effigy  of  the  Dear 
Defunct ;"  provoking  the  question — is  it  a 
mask  or  a  face  P    A  slender  white  and  gold 
column,  with  a  vase  of  flowers  standing  on 
it,  is  apparent  in  the  centre  of  a  chamber 
painted  in  the  Alhambra  style,  and  having 
the  lower  port  or  skirting  hung  with  crimson 
cloth  to  the  same  height  as  the  pillar,  which  is,  say,  three  feet  high, 
and  five  inches  in  diameter.    Into  the  back  part  of  the  pillar  two 
mirrors,  cut  in  the  shape  shown  in  Fig.  5,  with  the  edges  ground 
and  polished, 
are    inserted 
at  an  angle  of 
45  degrees,  as 
delineated  in 
the     ground- 
plan  (Fig.  6). 
By     throw- 
ing the  light 
skilfully  from 
the  top,  from 
a  point    fac- 
ing the  mir- 
rors arranged 
in     the     pil- 
lar   standing 
in  the  middle 
of  the  cham- 
ber, the  fluted 
pillar  only  is 
visible    with 
the      gene- 
ral    interior, 
but  the  mir- 
rors ore  quite 
invisible,  be- 
cause they  re- 
flect the  sides 
of  the  apart- 
ment, and  as 
all  objects  ap- 
pear to  come 
in  a  straight 
lino  from  the 
point    where 
they       are 
seen  the  spec- 
tators   think 
they  see  the 
back   of   the 
aperture. 

The  amuse- 
ment  then 
begins  by 
Blue  Beard 
walking  in 

and  pretending  to  shed  tears  on  the  loss  of  his  beloved  Jumna, 
»hose  effigy  or  bust  he  is  supposed  to  keep  locked  up  in  a  box, 
which  he  proceeds  to  open,  and,  looking  at  the  bust,  displays  it 
to  the  andience,  whilst  making  many  hypocritical  professions  of 


his  great  attachment  to  the  deceased  lad/.  Ho  then  remove* 
the  vase  of  flower*,  and  arrange*  the  boat  in  iU  place  on  the 
pedestal,  and,  being  quite  overcome  with  bin  feeling*,  spread* 


FiK.  5. 


his  handkerchief  over  it.  He  now  exclaim*, 
whilst  lifting  the  handkerchief  for  a  mo- 
ment, "  But  just  one  parting  look,  and 
then — "  and  here,  to  his  utter  surprise, 
the  bast  speaks,  "  Oh,  Blue  Beard,  why 
did  yon  kill  me  ?  why  did  yon  kill  me  t" 
Blue  Beard  answers,  "  It  does  speak!  Ah! 
why  did  I  kill  you  P  because  I  loved  yon." 
But  the  bust  replies,  "  You  did  not  kill 
me  with  kindness,  yon  brute ! "  Blue 
Beard  replies,  "Don't  get  excited,"  etc. 
etc.,  and  the  bust  having  sung  a  song,  and 
made  many  insulting  remarks  about  Blue 
Beard,  the  latter  rushes  upon  it,  smothers 
the  bust  again  in  his  handkerchief, 
and  locks  it  up  in  the  box,  the  bust 
being  heard  in  the  box  apparently  to  say, 
"  Let  me  out  1  let  me  out !  cruel,  cruel 
man  !" 

This  laughable,  illusory  scene  (Fig.  7), 

p  t  D  t  s  TA  L  .  JB  produced  by  a  combination  of  effects.   In 

the  first  place,  the  lighting  of  the  chamber 
is  most  important,  and,  if  properly  regulated,  the  spectators  have 
no  conception  that  there  are  gloss  silvered  mirrors  on  each  side 
of  the  pedestal,  behind  which  a  real  woman  is  concealed,  whose 

face  and  style 
of  hair  and 
head-dress 
has  been 
accurately 
copied  in 
the  wax  bust. 
When  the 
wax  bust  is 
placed  on  the 
pedestal  and 
covered  with 
the  handker- 
chief, Blue 
Beard  stands 
in  front,  and 
conceals  from 
the  andience 
the  change 
which  is  in- 
stantly made, 
by  the  living 
woman  plac- 
ing her  own 
head  on  the 
top  of  the  pil- 
lar, her  body 
being  con- 
cealed by  the 
glasses.  She 
therefrom 
talks  and 
sings  to  the 
astonishment 
of  the  au- 
dience ;  and 
when,  at  last, 
Blue  Beard 
rushes  upon 
the  bust,  to 
hide  it  with 
his  handker- 
chief, the  real 
head  is  with- 
drawn and 
the  wax  one 

put  on  the  pedestal,  which  is  removed  in  the  sight  of  the  audience 
and  locked  up  in  the  box,  the  concealed  woman  crying  out  all 
the  time,  "  Let  me  out !  let  me  out  i"  and  causing  her  voice  to 
become  gradually  weaker. 


122 


THE   POPULAR  EDUCATOR. 


LESSONS     IN     FRENCH.— LXY  III. 

§  64.— ALPHABETICAL    TABLE 

OF    THE    IRREGULAR,    DEFECTIVE,    PECULIAR,    AND    IMPERSONAL    VERBS    (continued). 
SEE    §  45,    KULE  (3.)     §  44,    BULK    (7.)  and    §    50. 

The  figures  placed  after  the  infinitive  of  the  verbs  indicate  the  conjugations  to  which  they  belong. — The  tenses  not  given  in 

this  Table  are  not  used. 


Infinitive. 

Participles. 

Indicative. 

Imperfect. 

Past  Definite. 

Future. 

Conditional. 

Imperative. 

Subjunctive. 

Imperfect. 

EMOUDKE,    4. 

•nioul.iut 

i'emouds 

j'einoulais 

'emoulus 

'duioudrai 

'emoudrais 

j'dmoule 

j'e'moulusse 

to  sharpen 

•iiiDulu,  /.  e. 

see  MOUDRE 

oniouds 

GMOUVOIR,  3. 

umouvant 

['emeus 

j'emouvais 

j'emus 

j'^mouvrai 

j'emouvrais 

j'emeuve 

j'dmusse 

to  excite,  etc. 

'inn,  /.  e. 

see  MOUVOIR 

emeus 

EMPLOYER,  1. 

employ  ant 

i'emploie 

j'employais 

i'employai 

j  'emploierai 

j'emiiloierais 

j  'emploie 

j'employasse 

to  employ 

employe",  /.  e. 

§  50,  (2.) 

see  APPUYER 

emploie 

EMPREINDRE, 

empreignant 

i'empreins 

j'empreignais 

i'empreignis 

j'cmpreiudrai 

i'empreindrais 

j'empreigne 

j'empreignisse 

4.   to  imprint 

enjpreiut,/.  e. 

see  CEINDKE 

empreins 

ENCLORE,     4. 

i'enclos 

j'cnclorai 

'enclorais 

j  'enclose 

to  enclose 

enclos,  /.  e. 

:u  euclos 

in  encloras 

;u  euclorais 

enclos 

tu  encloses 

il  enclot 

etc. 

etc. 

qu'il  enclose 

il  enclose 

q.i.  euclosent 

u.  enclosions 

v.  euclosiez 

ils  eucloseut 

ENCOURIR,  2. 

encourant 

i'encours 

j'encourais 

j'encourns 

i'encourrai 

i'eucourrais 

j'encoure 

j'eucourusse 

to  incur 

encouru,  /.  e. 

see  COURIK 

encours 

ENDORMIR,  2. 

endormaut 

i'endors 

j'endormais 

i'endormis 

j'endoruiirai 

j'endormirais 

j'endorme 

j'endormisse 

to  lull  asleep 

endormi,  /.  e. 

see  DOKMIB 

endors 

ENDUIRE,    4. 

euduisaut 

i'euduis 

j'enduisais 

j'enduisis 

i'enduii'ai 

j'enduirais 

j'enduise 

j'enduisisse 

to  plaster 

euduit,  /.  e. 

see  CONDUIRE 

enduis 

ENFREINDRE, 

eufreignaut 

j'eufreins 

j'eufreignais 

j'enfreignis 

j)enfreindrai 

j'enfreiudrais 

j'enfreigne 

j'enfreiguisse 

4.  to  infringe 

enfreint,  /.  e. 

see  CEINDKE 

enfreins 

ENFUIR,(S')  2. 

s'eiifuyaiit 

je  m'eufuis     je  m'enfuyais 

je  m'enfuis 

je  ui'enfuirai 

je  m'enfuirais 

je  rn'enfuie  • 

je  m'enfuisse 

to  run  aioa  i 

enftii,  /.  e. 

see  FCIU 

enfuis-toi 

ENJOINDRE,  4. 

enjoignant 

i'eujoins          [j'eiijoignais 

j'enjoignis 

j'enjoindrai 

j'enjoiudrais 

j'eujoigne 

j'enjoignisse 

to  e?ijoin 

enjoiut,  /.  e. 

see  CEiKDia: 

enjoins 

ENNUYER,  (s') 

s'ennuyaut 

|e  m'eunuie 

je  ui'ennuyais 

je  m'ennuyai 

je  ni'ennuierai 

je  m'enuuie- 

je  m'ennuie 

je  m'ennuyas- 

1.  to  le  weari: 

euuuy<$,  /.  e. 

see  APPUYER 

§50,  (2.) 

[rais 

ennuie-toi 

[se 

ENQUERIR,(S') 

s'euiue'raut 

je  m'enquiors 

je  ui'enquerais 

je  m  enquis 

|e  m  enquerra: 

je  m'euquer- 

jo  ni'enquiere 

je  m'enquisae 

2.    to  inquire 

euquis,  /.  e. 

see  ACQUEUIB 

[rais 

enquiers-toi 

ENTREMET- 

s'eutremet- 

je  in'eiitre- 

je  m'entre- 

|e  m'eutremis 

je  m'eutre- 

je  m'ontre- 

je  m'entre- 

je  m'entre- 

TRE,    (s')    4. 

[tant 

[mets 

[mettais 

[mettrai 

[mettrais 

entremets- 

[mette 

[misse 

to  interpose 

entremis,  /.  e. 

sec  METIRE 

[toi 

ENTREPREN- 

eutreprenaut 

j'eutreprends 

j'eutreprenais 

j  'entrepris 

j'entrepren- 

j'entrepren- 

j'entrepenne      j'entreprisse 

DRE,       4.       to 

entrepris,/.  e. 

see  PRENDRE 

[drai 

[drais 

entrepends 

undertake 

ENTRETENIR, 
2.     to    enter- 

entre tenant 
entreteuu, 

j'entrotiens 

sec  TENIU 

j  'outre  tenais 

j'entretins 

j'entretien- 
[drai 

j'entretien- 
[drais    entretiene 

je  entretienue 

j'entretinsse 

tain 

[/.  e. 

ENTREVOIR,  3. 

entrevoyant 

j  'outre  vois 

j'entrevoyais 

j'entrevis 

j'cntreverrai 

j'entreverrais 

j'entrevoie 

j'eutrevisse 

to  glimpse  at 

eutrevu,  /.  e. 

see  VOIR 

entrevois 

ENVOYER,    1. 

euvoyant 

j'envoie 

j'cnvoyais 

j'envoyai 

j'enverrai 

j'euvcrrais 

j'cuvoie 

j'envoyasse 

to  send 

euvoy(5,  f.  e. 

tu  envoies 

tu  eiivoyais 

tu  envoyas 

tu  enverras 

tu  enverrais 

envoie 

tu  envoies 

tu  envoyasses 

aux.  avoir 

il  envoie 

il  euvoyait 

il  envoya 

il  inverra 

il  enverrait 

qu'il  envoie 

il  envoie 

il  eiivoyat 

irregular. 

n.  envoyons 

u.  envoyions 

n.  envoyames 

u.  enverrous 

n.  enverrions 

euvoyons 

n.  envoyions 

u.envoyassions 

v.  envoyez 

v.  euvoyiez 

v.  envoyates 

v.  euverrez 

v.  enverriez 

envoyez 

v.  envoyiez 

v.   envoyassiez 

ils  envoieut 

ils  envoyaient 

ils  envoyereut 

ils  euverront 

ils  enverraient 

q.  i.  envoieut 

ils  envoient 

i.  euvoyassent 

SPRENDRE, 

s'e'prenant 

je  m'^prends 

je  ni'<5prenais 

je  m'  epris 

je  ni'^pren- 

je  m'epren- 

je  m'e'prenue 

je  m'<?prisse 

(s')   4.  to  be 

epris,  /.  e. 

see  PREJJDRE 

[drai 

[drais 

eprends-toi 

smitten 

ESSAYEB,        1. 

essay  ant 

j  'essay  e 

j  'essayais 

j  'essay  ai 

j  'essay  erai, 

j'essayt-rais 

j'essaye 

j  'essay  asse 

to  try 

essaye1,  /.  e. 

tu  essayes 

§50,  (2.) 

j'essaierai,  or 

j'essaierais,  or 

essaye 

il  essaye  or 

j'essairai 

j'essairais 

il  essaie 

n.  essayous 

v.  essayez 

ils  essayent 

or  ils  essaieut 

filEINDRE,     4. 

(iteignant 

j  'Steins 

j'eteignais 

j'eteignis 

j'^teindrai 

j'eteindrais 

j'eteigne 

j'(5teiguisse 

to  extinguish 

eteint,  /.  e. 

see  CEINDRE 

(Steins 

BTIHCELEB,  1. 

otincelant 

j'e"tincelle 

jV-tincelais 

j'ctincelai 

j'e'tincellerai 

j'otincellerais 

j  'Etincelle 

j  'e"tincelasse 

to  sparfcle 

etiucele',  /.  e. 

see  APPELER 

§50,  (4.) 

etincelle 

STIQTJETER,  1. 

e'tiquetaut 

j'etiquete 

j'otiquetais 

j'etiquetai 

j'dtiqueterai 

j'^tiqueterais 

j'etiquete 

j'etiquetassa 

to  label 

etiqnete",  /.  e. 

SOB  ACHETER 

§  50,  (5.) 

etiquete           1 

£TRE,  4.  to  be 

see  §  48,  (5.) 

ElREINDRE.4. 

e'treigijant 

j'«?treins 

j  etreignais 

j'etreignis 

j'etreindrai 

j'etreindrais 

ij'etreigne 

j'^treigai=;so 

to  press 

^treint,  /.  e. 

S20  CFINDBE 

etreins 

EXCLDRE,     4. 

excluaut 

j'exclus 

j'excluais 

j'exclus 

j'exelurai 

j'exelurais 

j'exclue 

j'exclusse 

to  exclude 

exclu,  /.  e. 

see  CONCLTJRE 

exclus 

EXTRAIRE,      4. 

extrayant 

j'extrais 

j'extrayais 

j'extrairai 

j'extrairais 

j'extraie 

to  extract 

extrait,  /.  e.     see  TRAIRE 

extrais 
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lOtttiTO. 

ln,|.,.rf..,t 

Past  Definite 

J-'M!  'ir-- 

c  •  ,.,    ••  ..    i 

Impecmti*e.  1  Subjonctire 

T  ,    f  .  ,  A 
'-.''' 

1 

K  «:  i.i.i  K."     _•.  f.iillnnt             je  fnns 
failll                   ;tu  faux 

tu  fuilkis 

j«  fiullt. 
tu  falllls 

je  fuudrm 
tu  fuudras 

J,,  (.nar.il.) 
tu  faudrais 

j..  f»i»« 

jefaillisse 
etc. 

irregular. 

'11  faut 

U  fuilluit 

11  fuillit 

ll    f  lH'll.i 

U  faudralt 

.liloUS 

n.  faillions 

u.  failllraec 

ii.  f.  i  u<  Iron* 

n.  faudrions 

lia 

T.  fail 

i.  fuudrec 

v.  fuudriez 

1 

Its  failliront 

Us  faudror'.      'il«  faudrmlent 

<nt 

je  fain                   11  nais 

j  -  fit 

)••  (   r.ii 

jeferais 

je  fasse 

jeflss* 

kit,  /.  e. 

:u  f.in 

tu  faiiais 

tu  AM 

tu  (.  r.u, 

tu  ferais 

(sis 

tu  fassss 

hi   !.,„•» 

il  fait 

il  fuiMit 

11  ttt 

11  fora 

U  fersit 

iju'il  fas*e 

llfasM 

llflt 

n.  fa  lions 

u.  fainious 

II     lirnc'l 

n.  ferous 

ions 

faisous 

n.  fassfoM 

:.  ..M.,  IK 

T.  faitos 

v.  fniniox 

T.  fltCS 

V.     fi-l'i   .' 

T.  ferie* 

kttM 

T.  fassiex 

T.  flMiex 

Us  font 

llM  fuisuiuut 

iU  limit 

Us  feront 

Us  fvraient 

qu'Us  fas- 

ilstusrat 

Usflssmt 

[sant 

11  faut 

il  falluit 

il  fallut 

11  faudra 

il  faudrait 

q.  faille 

q.  fallut 

ttt  NMMnaary    fullu 

1.  foiKiiant 

je  fetus 

je  feignais 

je  feignls 

je  feindroi 

je  feindrais 

jtMBN 

je  feignisse 

tViiit,  /.  e. 

DM  CE1MORK 

MM 

I.  (0  liculaut 

je  ficelle 

I.llM 

jo  flcohxi 

je  ficellerai 

je  flcellerals 

jo  ficelle 

jeficolsMe 

-./.  «. 

tee  ATPELEK 

§5U,  (I). 

flcelto 

KICIRE,    4.     (.. 

jefris 

je  frirai              j.»  friraiw 

frit,  /.  e. 

tu  fris 

tu  friras             tu  friraiM 

fris 

,-tive. 

ilfrit 

il  frira,  etc.        il  frirai  t,  etc. 

(o  fuyant 

je  fuis 

je  fuyais 

jo  fuis 

jo  fuirai             |jo  fuirais 

jefuie 

je  fnisse 

ft** 

fui 

tu  fuis 

tu  fuyais 

tu  fuis 

tu  fuiras 

tu  fuirais 

fnis 

tufuies 

tu  fuisses 

il  fuit 

il  fuyait 

Ufuit 

il  fnira 

il  fuiruit 

qu'il  fuie 

ilfuio 

ilfuit 

n.  fuyons 

u.  fuyions 

11.  fulmcs 

n.  fuirons 

n.  fuirions         fuyons 

n.  fuyions 

n.  fuissions 

v.  fuycz 

v.  fuyioz 

v.  fuites 

T.  fuirez 

T.  fuiriez 

fujrex 

T.  fuyiez 

r.  fnissiex 

ils  fuient 

ils  fuyaicut 

ils  fuirent 

ils  fuiront 

ils  fuiraient 

q.i.  fuient 

ils  fuient 

ils  fuissent 

GEI.ER,   1.   (o 

gelant 

il  gele 

il  gulait 

ll  -L-la 

il  gelera 

U  gclerait 

qu'il  gels 

q.  gelst 

.  imp. 

geW,  /.  e. 

.-.  lo  lie 

b'isaiit 

jo  gisuis 

i 

tire. 

tu  (,-isais 

ilgit 

il  gisait 

n.  gisons 

n.  nisious 

v.  giscz 

v.  gibiez 

ils  gisent 

ils  gisaient 

GRASSEYER, 

grasseyant 

jo  grasseye 

je  grasscynis 

jo  grasseyai 

je  grasseyerai 

je  grasseyerais 

pMMfi 

jegrassaya 

je  grasseyasse 

1.  to 

.j'nuise.)  i- 

tu  grasseyes 

8  50.  (2.) 

il  grasseye 

n.grasseyons 

v.  grassoyez 

ilsgrassoyent 

OR£LER,  1.  fogrelant 

il  grele 

il  grolait 

il  grola 

il  grolera 

il  grelerait 

qu'il  grole 

qu'il  gr*llt 

kail,  imp.       !?ri'-li; 

GKUSILLKR,  1.  Kresillant 

il  griisille 

il  gresillait 

il  gn$silla 

il  gresillera 

il  grosillcniit 

q.  grdsille 

q.  gresilUt 

to  »leet,  imp.  gi'^sille 

llv:  .,     J.     (ohaiissaut 

je  hais 

je  ha'iss.iid          jo  hais 

jo  hairai 

je  halrais 

j  -  h  i.s-e 

j.-  h.  ..-.-• 

hate 

hai./.e. 

.11  hais 

tu  lui'issais         tu  ha'is 

m  ha'irus 

tu  liairais            hais 

tu  haisses 

tu  hnlsses 

aux.  avoir 

1  bait               il  hai-isait           il  ha'it 

il  ha'ira 

il  hail-ait           'qu'il  haisse 

il  haisse 

U  halt 

trmgtdar. 

n.  ha'issous     n.  h.iissious       n.  haimes 

n.  bairons 

n.  liairions         hatesons 

n.  hnissions 

..  l..ij.--i.)un 

)ez         v.  hiii-sio/: 

v.  liaites 

v.  ha'irez 

v.  hairiez           haissex 

T.  halssiez 

v.  haissiez 

Is  ha'isseut     ils  hai.ssaiont     ils  lurireut 

Is  ha'iront 

ils  hairaient       q.i.  hu'issent 

Is  haisseut 

ils  halsseut 

HARCELKR,  1.  horcelant 

e  hum-In        jo  liarceluis       'je  harcelai 

e  harcelerai 

je  liarct-lerais 

e  harcele 

je  barcehtsse 

lo  <ormoit       harceW,  /.  e. 

§  50,  (5.) 

barcole 

IMPORTER,    1. 

1  import,.-       il  importait 

il  importa 

il  importera 

il  iuiportora.it 

q.  importe 

q.  import*? 

(o  muff,  ,- 

U  tnatt.Yii 

iuipersoiial. 

INDUIKK,      4.  induisant 

'in:  In  is            j'iuiluisais         j'iuduisis 

j'induirai 

j'induirais 

'induise 

'indnifrisse 

to  induce        iuduit,  /.  e. 

ee  COKDUIRE 

induis 

IXSCRIRK,     4.  iuscrivaut 

i'inscris          j'iuscrivais         j'insorivis 

j'inscriroi 

j'iuscrirais 

'inscribe 

'inscri  rinse 

to  inscribe      iuscrit,  /.  e. 

nee  KCRIRI: 

inscris 

INSTRIU 

instruisant 

i'instruis 

i'iustruisais      j'instrnisis         j'iustruirai 

j'instruirais 

'instruise 

'instroisisse 

iustruit,  /.  e. 

tee  CONDUIRE 

instruis 

.  iUK,    t. 

iuterdisaut 

j'iuterdis 

i'iuterilisais      j'interdis           j'iuterdirai 

j'interdiraia 

'iuterdiaa 

'interdisso 

to  in'. 

iuterdit,/.  e.  sec  COXTKI:- 

nterdis 

[DIRE 

INTKIUSOM- 

iuterrompant 

i'interromps 

i'iutcrrompais  j'interrompis    jj'interromprai 

j'interroui- 

'interrompe 

'interrom- 

PRE,      4.       t  . 

iuterrompu,    Isee  ROMPRE 

j>r.i:--. 

mterromps 

[pisse 

>j.t 

C/.  e. 

i:\ii:, 

intervenant 

j'intervieus 

i'intervenais 

'intervins 

j'interviendrai 

i'iutenrien- 

'intervienne 

'intenrinsse 

-.  t"  iuti-rrtili 

iutervemi,/.e. 

*ce  TTXIR 

[drnis 

ntorviens 

IOTUODUIIIK, 

introtUiisunl 

j'iutroiluis 

i'introduisois    j'introduisis 

'introduirai 

j'introduinis 

'iutroduise 

'introduisiMe 

4.     fo   intro- 

introduit, /.e. 

ice  COXDUIRE 

introdnis 

duce 

JETER,    1.    to 

jetant 

je  jette 

Je  jctais             je  jetai               jc  jetterai 

e  jetterais 

e  jette 

e  jetasse 

throw 
aux.  avoir 

jote,/.  e. 

tu  jiittes 
il  jetto 

;u  jutais             tn  jetas              tu  jetteras 
iljotait              il  jeta                il  jottera 

:u  jetterais       jette 
1  jetterai  t         qu'il  jette 

u  jottett 
1  jette 

.u  jetasses 
ijetat 

peculiar 

§50,  (4.) 

D.  j<  tons 
v.  jetez 

u.  jetious          u.  jehimcs         u.  jetterons 
ir.  jfitiez             'T.  jetates            v.  jettorez 

11.  jotterious      jetons 
r.  jetteriez        jetec 

u.   j.'ti   ns 
r.  jetiez 

a.  jetassioLS 
r.  jetassiez 

JOINDRE.4.  to 

oignant 

Is  jettont 
e  joins 

Is  jetaient        'ils  jetcrout        i 
e  joi-juais         je  joignis 

Is  jetteront 
e  joindrai 

Is  jetteraient 
e  joindrais 

}.i.  jettent     ils  jottent 
Ije  joigne           J 

hi  jetassen  t 
e  joignisse 

join                 joint,  /.  e.        tee  CKINDRE    1 

iotas 

*  In  the  sense  of  to  bccomt  u  batib-upt,  this  verb  has  become  recrular :  MHissant,  j«/uiUu,  jt  failli$*t\t,  >  /otUirat,  ;«/aiUirau,  q**  jc  faMit*. 

(Lirrsk.) 
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Infinitive. 

Participles. 

Indicative. 

Imperfect. 

Past  Definite. 

Future. 

Conditional 

Imperative. 

Subjunctive. 

Imperfect. 

LIRE,    4.     to 

lisant 

je  lis 

je  lisais 

jelus 

je  lirai 

je  lirais 

je  lise 

je  lusse 

read 

lu,  /.  e. 

tu  lis 

tu  lisais             |tu  lus 

tu  liras              ;tu  lirais 

lis 

tu  lises 

tu  lusses 

aux.  avoir 

illit 

il  lisuit 

il  lut 

il  lira 

il  lirait 

qu'il  lise 

il  lise 

il  lut 

irregular. 

nous  lisons 

n.  lisions 

ii.  lumes 

n.  lirons 

u.  lirions 

lisons 

n.  lisions 

n.  lussions 

vous  lisez 

v.  lisiez 

v.  lutes 

v.  lirez 

v.  liriez 

lisez 

v.  lisiez 

v.  lussiez 

ils  lisent 

ils  lisaieut 

ils  lurent 

ils  liront 

ils  liraient 

q.  lisent 

ils  lisent 

ils  lussent 

LUIKE,    4.    to 

luisant              je  luis 

je  luisais 

je  luirai 

je  luirais 

je  luise 

shine 

lui                    Isee  CONDUIKE 

MAINTENIB,2. 

maintenant      jo  maiutiens 

je  maintenais 

je  main  tins 

je  maintien- 

je  maintien- 

je  maintienne  he  maintinsse 

to  maintain. 

maintenu,/.e. 

see  TENIK 

[drai 

[drais 

maintiens 

MALFAIKE,  4. 

malfaisant 

seldom 

used  except 

in  the 

tenses 

given 

here. 

to  do  wrong 

malfait,  /.  e. 

MAUDIKE,    4. 

maudissant 

je  maudis 

je  maudissais 

je  maudis 

je  inaudirai 

je  maudirais 

je  maudisse 

je  maudisse 

to  curse 

maudit,  /.  e. 

tu  maudis 

tu  maudissnis 

like  DIRE 

like  DIRE 

like  DIRE 

maudis 

tu  maudisses 

lifce  DIKE 

aux.  avoir 

il  maudit 

il  maudissait 

q.i.  niaudisse 

il  maudisse 

irregular. 

nmaudissons 

n.  maudissions 

maudissons 

n.  maudissions 

v.  maudissez 

v.  maudissiez 

maudissez 

v.  maudissiez 

i.  maudisseut 

i.  maudissaient 

q.maudissent 

Is  maudissent 

MECONNA$- 

mdconnais-      jo  iiuSconuais 

je  meconnais- 

je  me'connus 

je  me'connai- 

je  mdconnai- 

je  mdconnaisse 

je  rudconnosse 

TBE,      4.       to 

[sant 

[sais 

[trai 

[trais 

disown 

me'connu,  /.e.  scecoxNAiiRE 

mdconnais 

THE  UNIVERSITIES.— XII. 

ST.  ANDREWS. 

THE  Universities  of  Scotland,  as  intimated  in  a  previous  paper, 
are  divided  into  two  groups  for  the  purposes  of  Parliamentary 
representation.  St.  Andrews  is  conjoined  with  Edinburgh,  and 
we  therefore  proceed  to  notice  it  next  in  order. 

The  University  of  St.  Andrews  is  the  oldest  in  Scotland,  its 
foundation  dating  from  1411.  It  prospered  so  well  that,  in 
little  more  than  a  century,  it  included  the  three  distinct  colleges 
and  corporations  of  St.  Salvator's,  St.  Leonard's,  and  St. 
Mary's.  Shortly  after  the  Eeformation,  the  colleges  of  St. 
Salvator  and  St.  Leonard  were  restricted  to  the  teaching  of 
philosophy,  and  the  college  of  St.  Mary  to  the  teaching  of 
theology.  The  two  first-named  colleges  were  united  in  1747, 
and  the  University  proper  now  consists  of  the  united  college  of 
St.  Salvator  and  St.  Leonard,  with  its  principal  and  ten  pro- 
fessors?, and  St.  Mary's  College,  with  its  principal  and  three 
professors.  As  a  corporation,  the  University  of  St.  Andrews 
is  in  the  same  position  as  the>  other  Scottish,  Universities. 

CLASSES   AND    FEES. 

In  the  Faculties  of  Arts  and  Medicine,  assigned  to  the  united 
college  of  St.  Salvator  and  St.  Leonard,  the  classes  are  as  fol- 
lows:— Arts:  Humanity  or  Latin  (3),  Greek  (3),  Mathematics 
(3),  English  Literature,  Logic,  Moral  Philosophy  and  Political 
Economy,  Education,  and  Natural  Philosophy.  Medicine : 
Chemistry,  Physiology,  Natural  History,  and  Zoology. 

In  the  classes  of  English  Literature  and  Education,  the  fee 
is  one  guinea  each,  and  in  most  of  the  other  classes  named 
above,  three  guineas  each. 

In  St.  Mary's  College,  restricted  to  theological  teaching,  the 
classes  are  : — Systematic  Theology,  Divinity  and  Biblical  Criti- 
cism, Divinity  and  Church  History,  Hebrew  and  Oriental  Lan- 
guages. The  fee  for  each  class  is  two  guineas. 

Students  who  wish  to  begin  their  academical  course  in  the 
united  college  with  the  classes  of  the  second  year,  passing  over 
the  first  or  junior  classes,  require  to  undergo  an  entrance 
examination. 

GRADUATION   IN    ARTS,    MEDICINE,    AND   THEOLOGY. 

In  this  University  the  ordinary  course  of  study  necessary 
for  the  degree  of  Master  of  Arts  extends  over  four  winter 
sessions,  but  those  students  who  are  able,  by  an  entrance 
examination,  to  satisfy  the  professors  that  they  are  qualified 
to  attend  the  higher  classes  of  Latin,  Greek,  or  Mathematics, 
may  complete  their  course  of  study  for  the  degree  within  three 
sessions  instead  of  four.  A  regulation  similar  to  that  which 
exists  in  Edinburgh  makes  it  optional  on  the  part  of  students 
to  undergo  these  examinations  on  certain  branches  before  they 
have  completed  their  attendance  on  the  other  classes  of  the 
prescribed  course.  The  following  were  the  subjects  of  exami- 
nation for  the  degree  of  M.A.  in  a  recent  year  : — 

1.  Latin. — Virgil,  "  .iEneid  "  ix.  Livy,  Book  v.  Cicero, 
The  Verrine  Orations — "  De  Signis."  Passage  from  author  not 


prescribed.     History,  Geography,  and  Antiquities.     Grammati- 
cal Questions.     Latin  Prose  Composition. 

2.  Greek. — Homer's  "Iliad,"  Book  ix. ;    Herodotus,  Book  v.; 
Sophocles,  "  Ajax  ;"  Questions  on  Greek  History  and  Grammar, 
including  Syntax  (Goodwin  recommended)  ;  a  short  and  simple 
unseen  Greek  passage  for  translation,  and  a  simple  exercise  in 
Greek  Prose  Composition. 

3.  Mathematics. — (a)  Geometry — Euclid,  Books  i.  to  vi.,  xi., 
Props.  1-21 ;    the  principal  properties   of   the   Parabola,   the 
Ellipse,  and  the  Hyperbola.      (6)  Elements  of  Trigonometry. 
(c)  Algebra  up  to  and  including  Quadratic  Equations,  Progres- 
sions, Logarithms,  Permutations  and  Combinations,  Binomial 
Theorem,     (d)  Analytical  Geometry  up  to  and  including  the 
circle. — There  will  be  two  papers,  one  on  (a)  and  (6),  the  other 
on  (c)  and  (d),  and  candidates   will  require  to   satisfy  the  ex- 
aminers in  each  of  the  four  subjects  (a),  (b),  (c),  and  (d). 

4.  Natural  Philosophy.— Elementary  Mechanics,  Heat,  Light, 
Electricity,  and  Sound.     The  examination  will  be  divided  into 
two  parts,  on  each  of  which  a  separate  paper  will  be  set :  the 
first  relating  to  Statics,  Dynamics,  and  Hydrostatics  ;  the  second 
to  Experimental  Philosophy.     Candidates  will  be  required  to 
satisfy  the  examiners  in  each  of  the  two  papers.     Books  recom- 
mended—  Ganot's    "Physics;"    Deschanel's    "Natural  Philo- 
sophy;" Thomson   and   Tait's    "Elements   of   Natural  Philo- 
sophy;" Blaikie's  "  Elements  of  Dynamics." 

5.  Logic  and  Metaphysics. — The  Professor's  Lectures.  Jevons's 
"Logic."     Reid's  "  Essays  on  Intellectual  Powers,"  I.,  II.,  and 
III.     Descartes'  "  Discourse  on  Method,"  and  "Meditations." 

6.  Moral  Philosophy. — The  Professor's  Lectures.     Schweg- 
ler's   "  History  of  Philosophy "    (Sections  xxi.  to  xlv.).     The 
Nicomachean  "  Ethics,"  Books  i.  to  iv.     The  "  Theaetetus,"  and 
the  "Apology  of  Plato."     Smith's  "Moral  Sentiments." 

7.  English  Literature. — The  Professor's  Lectures.     Spalding's 
"  History  of  English  Literature,"  Parts  I.  and  III.  ;  and  an  ex- 
amination on  Bacon's  "  Advancement  of  Learning  "  (Clarendon 
Press  edition),  and  Shakespeare's  "Julius  Caesar." 

The  following  subjects  selected  for  one  year  will  serve 
to  indicate  the  general  character  of  the  examinations  for 
honours : — 

CLASSICAL  LITERATURE.  Latin. — Cicero,  "  Tusculanse  Dis- 
putationes."  Tacitus,  "  Histories,''  Books  i.,  ii.  Lucretius, 
Books  v.,  vi.  Virgil,  "  Eclogues."  Juvenal,  "  Satires,"  iv.  and 
xiv.  Passages  from  Latin  authors  not  prescribed.  Latin  Com- 
position. Questions  on  History,  Philology,  and  Antiquities. 

Greek. — Eight  books  of  "  Iliad  "  or  "  Odyssey."  Two  plays 
of  Sophocles,  and  one  of  ^Eschylus.  Pindar,  the  "  Pythian  "  or 
"  Olympian  Odes  ;"  or  two  plays  of  Aristophanes.  Two  books 
of  Thucydides.  Demosthenes,  "  De  Corona,"  or  an  equal 
amount  of  Plato  or  Aristotle.  Passages  from  Greek  authors 
not  prescribed.  Greek  Prose.  Questions  on  Philology,  History, 
and  Literature. 

MENTAL  PHILOSOPHY.  Logic  and  Metaphysics. — In  addi- 
tion to  the  subjects  for  the  ordinary  degree,  Thomson's  "  Out- 
lines of  the  Laws  of  Thought."  Mill's  "Logic,"  Books  iii. 
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and  iv.     Forrior's  "  In«titntes  of  Metaphysics."     Fraaer's  ae- 

U  fi<  tu  ••  H.-rki'l.'y."     Kiini'.H  "  Critiijiio  of  Pure  Reason." 

Moral  I'l' il<>si,),htj.     Thct  Cutir*.-  hilonophy,  Speou- 

fOML      Mfdiiuvul  Philosophy.      Sj.inuza'ii  '"  I 
Kant's  "  Metaphysio  of  KthicH."     S|,,-: 

iuhit'H  for  Firrtt-Closa  Honour*  in  thin  department  must 
profess  inch  a  number  of  booki,  additional  to  those  mentioned 
above,  an  may  be  doomed  iieceuary  by  the  examiners,  and  on 
i,.,,'k ,  th.'io  will  be  a  separate  examination. 
iiKKATicH.— The  candidate  will  bo  subjected  to  a  general 
nation  in  Geometry,  Trigonometry,  Analytical  Geometry, 
mid  the  elementa  of  the  Differential  anil  Integral  Calculus,  and 
to  a  special  examination  on  throe  or  more  subjects  selected  by 
the  candidate  from  the  following1  list.     A  note  of  the  special 
subjects  selected  must  be  submitted  for  approval  to  the  Pro- 
fessor of  Mathematics  nix  weeks  previous  to  the  examination. 

List  i  with  books  or  portions  of  books  recommended. 

— 1.  Algebra,  Todhuntor,  Kolland,  Gross;  2.  Plane  Trigono- 
metry, Todhuiiter,  Walmsley,  Look;  3.  Spherical  Trigonometry, 
MM  U-lland  and  Preston,  Todhnnter,  Snowball;  4.  Theory  of 
I!  luations,  Uurnsidu  and  Panton,  chaps,  i.  to  ix.,  and  xii.,  or 
Todhonter's  Theory  of  Equations,  i.  toxviii. ;  5.  Determinants, 
Muir's  Determinants,  Salmon's  Lessons  in  Higher  Algebra,  or 
Burnside  and  Panton's  Theory  of  Equations ;  6.  Analytical 
Geometry  of  two  dimensions,  including  Parabola,  etc.,  up  to  end 
of  General  Equation  of  Second  Degree,  with  the  elements  of 
abridged  notation,  as  in  Salmon's  Conic  Sections,  C.  Smith, 
Casey,  or  Todhunter  ;  7.  Analytical  Geometry  of  three  dimen- 
sions, Salmon's  Geometry  of  Three  Dimensions,  or  C.  Smith's 
Solid  Geometry ;  8.  Differential  Calculus,  Todhunter,  William- 
son ;  9.  Integral  Calculus,  Todhunter  or  Williamson  or  Green- 
hill's  Differential  and  Integral  Calculus ;  10.  Quaternions, 
Kelland  and  Toit,  chaps,  i.  to  ix. 

Natural  Philosophy. — The  candidate  must  select  any  two 
distinct  subjects  from  among  those  taught  in  the  Natural  Phi- 
losophy Class— such  as,  say,  Statics  and  Wave  Theory  of  Light 
— and  study  them  from  the  list  of  books  given  below.  The 
subjects  and  books  should  be  mentioned  beforehand  to  the 
Professor  of  Natural  Philosophy. 

1.  Thomson  and  Tait's  "  Elements  of  Natural  Philosophy  ;" 
2.  Tait  and  Steele's  "  Dynamics  of  a  Particle  ;"  3.  Todhnntcr's 
"Statics;"  4.  Eouth's  "  Kigid  Dynamics  ;"  5.  Newton — throe 
sections  ;  6.  Parkinson's  "  Optics  ; "  7.  Lloyd's  "  Lectures  on 
the  Undulatory  Theory  of  Light ; "  8.  Airy's  Tract  on  "  Light ; " 
9.  Balfour  Stewart  on  "  Heat ;"  10.  Clerk-Maxwell  on  "  Heat ; " 
11.  Rayleigh  on  "  Sound ;"  12.  Lamb's  "  Treatise  on  the  Mo- 
tion of  Fluids  ;"  13.  Minchin's  "  Statics." 

NATURAL  SCIENCE. — Candidates  for  Honours  in  the  Depart- 
ment of  Natural  Science  will  be  furnished  with  a  course  of 
reading  on  application  to  the  Science  Professors. 

The  following  are  the  degrees  in  Medicine  (for  which  special 
examinations  are  assigned)  conferred  by  this  University — viz., 
Bachelor  of  Medicine  (M.B.),  Master  in  Surgery  (C.M.),  and 
Doctor  of  Medicine  (M.D.). 

In  the  Faculty  of  Theology,  there  is  the  degree  of  B.D.,  and 
the  honorary  degree  of  D.D.  The  examination  for  the  B.D. 
degree  embraces  the  subjects  taught  in  the  several  classes  in 
the  Theological  Faculty. 

There  is  an  annnal  ceremonial  of  graduation,  which  takes  place 
at  the  end  of  April. 

ENDOWMENTS. 

The  endowments  of  St.  Andrews  University  consist  of  bur- 
saries,  prizes,  and  scholarships.  To  St.  Mary's  College  there 
belong  twenty  bursaries,  in  value  from  £6  to  £30  per  annum. 

There  are  eight  scholarships — two,  tenable  for  four  years,  of 
the  annual  value  of  £50  each ;  two,  tenable  for  two  years,  of  the 
annual  value  of  £50  each ;  and  four,  tenable  for  four  years, 
£100  value  for  the  first  year,  and  £50  for  the  following  years. 

The  examinations  for  the  various  scholarships  are  of  a  kind  to 
test  the  proficiency  of  the  candidates.  For  the  Guthrie  Scholar- 
ship (£100  the  first  year,  and  £50  the  three  subsequent  years), 
a  recent  examination  comprised  the  following  subjects  : — 

1.  The  four  Gospels,  in  Greek  and  English. 

2.  English  Composition. 

3.  Latin. — Virgil,  "^Ineid,"  Books  ix.  to  xii.      Lucretius, 
Books  i.,  ii.    Tacitus,  "  Annals,"  Books  ii.,  iii.,  iv.    Latin  Prose. 
Roman  History.     Antiquities  and  Literature.      Passages  from 
authors  not  prescribed. 


4.  (*•«*. —Thocydides,    Book    Tii.      Sophocles,    "  Sdioot 
Coloneas."     JEschylus,   "  Eumenidee."     Composition.     Ques- 
tions on  Philology,  History,  and  Literature.     Pannage  from  an 
author  not  prescribed. 

5.  Mathematics.— Geometry.      Arithmetic.     Algebra.     PUne 
Trigonometry. 

Before  concluding  this  brief  notice,  we  mut  not  omit  to 
mention  that  the  University  Library,  which  wan  founded  by 
Junes  VI.  in  1610,  now  contain*  about  100,000  printed  volume*, 
including  rare  specimens  of  early  typography  and  beautiful 
editions  of  the  classics.  The  library  in  open  to  every  matricu- 
lated student,  who  in  entitled  to  have  in  hi*  poaMMion  three 
volumes  at  one  time.  In  addition  to  the  general  library,  there 
are  clans  libraries,  conaiating  of  works  on  special  subjects. 


READINGS   IN  LATIN.— IX, 

JUVENAL. 

D.  JUNIUS  JUVENALIS,  the  greatest  of  the  satirists  of  Borne, 
or  indeed  of  any  other  country,  was  a  contemporary  of  the 
Emperor  Domitian ;  he  is  said  to  have  been  born  about  A.D.  48 
and  died  128.  He  lived  at  a  time  when  all  aorta  of  rice  and 
corruption  ran  riot  in  Borne,  and  he  has  depicted  the  faults  of 
his  age  with  no  sparing  hand.  Horace,  who  was  a  sufficiently 
keen  satirist,  nowhere  approaches  Juvenal  in  the  unflinching 
severity  with  which  ho  attacked  the  vicea  which  he  saw  around 
him.  His  writings  are  frequently  obscure,  owing  to  the  diffi- 
culty we  have  in  understanding  the  various  allusions  he  makes 
to  people  of  the  day,  of  whom  we  know  little  or  nothing,  but 
his  style  is  eminently  pure  and  finished.  Sixteen  of  his  satires 
are  all  that  have  come  down  to  us  of  his  writings ;  the  metro  is 
hexameter,  but,  as  is  usual  in  writings  of  this  sort,  not  bound 
down  by  the  fixed  rules  which  obtain  in  epic  or  didactic  poetry. 
In  the  first  extract  the  poet  states  the  range  which  he  pro- 
poses to  himself  to  take  : — 

JUVENA.L.— "SAT.,"  I.  81—116. 
Ex  quo  Deucalion,  nimbis  tollentibus  zequor, 
Navigio  montem  ascendit  sortesquo  poposcit, 
Paulatimque  anima  caluerunt  mollia  saxa 
Et  maribus  nudas  ostendit  Pyrrha  puellas, 
Quidquid  agunt  homines,  votum,  timer,  ira,  voluptaa,     85 
Gaudia,  discursus,  nostri  est  farrago  libelli. 
Et  quando  uberior  vitiorum  copia  ?  quando 
Major  avaritiae  patuit  sinus  ?  alca  quando 
Hoa  animos  ?  Neque  euim  loculis  comitantibua  itur 
Ad  casuin  tabulae,  posita  sed  luditur  area.  90 

Prcolia  quanta  illic  dispensatore  videbis 
Armigero !  Simplcxne  furor,  sestcrtia  centum 
Perdere,  et  horrenti  tunicam  non  reddere  servo  ? 
Quis  totidem  erexit  villa".  ?  quis  fercula  septem 
Secreto  ccenavit  avus  ?  Nunc  sportula  primo  95 

Limine  parva  sedet,  turbae  rapicnda  togatae. 
Ille  tamen  faciem  prius  inspicit  et  trepidat,  ne 
Suppositus  venias  ac  falso  nomine  poscas. 
Agnitus  accipies.     Jubet  a  praecono  vocari 
Ipsos  Trojugenas  :  nam  vexant  limcn  et  ipsi  100 

Nobiscum.     Da  prcetori,  da  deinde  tribuno ! 
Sed  libertinus  prior  est.     Prior,  inquit,  ego  adsum. 
Cur  timeam  dubitemve  locum  defendere,  quamvis 
Natus  ad  Euphraten,  molles  quod  in  aure  fenestra 
Arguerint,  licet  ipse  negemf    Sed  quinque  taJbernat       105 
Quadringenta  par  ant.     Quid  confert  purpura  major 
Optandum,  si  Laurcnti  custodit  in  agro 
Conductas  Corvinus  oves  ?    Ego  possideo  plus 
Pallante  et  Licints.     Exspectent  ergo  tribuni ; 
Vincant  divitiae  ;  sacro  nee  cedat  honori,  110 

Nuper  in  hano  urbem  pedibua  qni  venerat  albia  ; 
Quandoquidem  inter  nos  sanctissima  Divitiarum 
Majestas  :  etsi  fnnesta  Pecunia  templo 
Nondum  habitas,  nullaa  nummornm  ereximus  aras, 
Ut  colitur  Pax  atque  Fides,  Victoria,  Virtus,  115 

Quajque  salutato  crepitat  Concordia  nido. 

NOTES 

81.  Deucalion.  Alluding  to  the  old  legend  of  Deucalion'*  flood, 
after  which  he  and  his  wife  Pyrrha  re-people  the  cartb.  According* to 
the  legend,  they  both  threw  stones  over  their  heads  backwards,  thoM 
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that  Deucalion  threw  were  turned  into  men,  while  those  thrown  by 
Pyrrha  became  women. 

82.   Sortes.     An  oracular  answer. 

85.  Quidquid,  etc.     Everything  that  Tias  bten  done  or  felt  by  man  from 
that  day  to  this. 

86.  Farrago  is  the  medley  of  which  #ur  boolc  is  made. 

89.  Hos  animos  :  supplj- habuit.     Since  when  had  the  vice  such  power  f 

90.  Posita  —  area.     They  not  only  stake  their  money  in  play,  hut 
he  chest   which    contains    it.     They  stake  the  money-chest,  and  play 

for  it. 

91.  Dispensatore  —  armigero.     When  the  steward  supplies  the  weapons. 
95.  Sportula.     The  dole  given  by  patrons  to  their  clients.     Now 

Juvenal  complains  it  is  given  away  wantonly  to  those  who  do  not 
really  need  it. 

100.  Trojugenas,  high-born.  According  to  the  legend  that  Latium 
was  peopled  by  the  descendants  of  .SSueas. 

104.  Molles  fenestrae.  The  effeminate  holes  bored  in  the  ears  for 
earrings. 

106.  Major.  The  broad  stripe  of  purple  on  the  robej  the  sign  of 
patrician  rank. 

110.  Sacro  honori.     The  tribuneship,  the  holders  of   which  office 
were  held  inviolate  (sacrosancti). 

111.  Pedibus  albis,  with  his  feet  marked  with  chalk.      The  sign  of  a 
slave  for  sale. 

112.  Quandoquidem.     Since  really  money  is  the  only  deity  we  worship, 
although  she  has  as  yet  no  temple  like  Peace,  Honour,  and  the  rest  whom 
ue  pretend  to  worship. 

Here  is  Juvenal's  complaint  against  the  inroad  into  the  city 
of  all  sorts  of  Greek  adventurers,  conjurors,  dancers,  and 
mountebanks,  who  came  from  their  own  impoverished  country 
to  enrich  themselves  by  the  extravagance  of  the  Romans  : — 

JUVENAL. — "SAT.,"  III.  58—85. 
Quae  nunc  divitibus  gens  acceptissima  nostris 
Et  quos  prascipue  fugiam,  properabo  fateri, 
Nee  pudor  obstabit.     Non  possum  ferre,  Quirites.         60 
Grsecam  urbem.  Quamvis  quota  portio  faacis  Achaai  ? 
Jam  pridem  Syrus  in  Tiberim  defluxit  Orontes, 
Et  linguam  et  mores,  et  cum  tibicine  chordas 
Obliquas,  nee  non  gentilia  tympana,  secum 
Vexit.et  ad  Circum  jussas  prostare  puellas.  65 

Ite,  quibus  grata  est  picta  lupa  barbara  mitra. 
Rusticus  ille  tuus  sumit  trechedipna,  Quirine, 
Et  ceromatico  fert  niceteria  collo. 
Hie  alta  Sicyone,  ast  hie  Amydone  relicta, 
Hie  Andro,  ille  Samo,  hie  Trallibus  aut  Alabandis,        70 
Esquilias  dictumque  petunt  a  vimine  collem, 
Viscera  magnarum  domuum,  dominiquo  futuri. 
Ingenium  velox,  audacia  perdita,  sermo 
Promtus,  et  Isaac  torrentior.     Ede  quid  ilium 
Esse  putes :  quern  vis  hominem,  secum  adtnlit  ad  nos :    75 
Grammaticus,  rhetor,  geometres,  pictor,  aliptes, 
Augur,  schoenobates,  medicus,  magus  :  omnia  novit 
Graeculus  esuriens  :  in  coelum  jusseris,  ibit. 
Ad  summam,  non  Maurns  erat  neque  Sarmata  nee 

Thrai, 

Qui  sumsit  pennas,  mediis  sed  natus  Athenis.  80 

Horum  ego  non  fugiam  conchylia  ?     Mo  prior  ille 
Signabit  ?  fnltusque  toro  meliore  recumbet 
Advectus  Romam,  quo  pruna  et  cottana  vento  ? 
Usque  adeo  nihil  est,  quod  nostra  infantia  ccelum 
Hausit  Aventinum,  bacca  nutrita  Sabina  ?  85 

NOTES. 

60.  Quirites.     The  oldest  and  most  honourable  title  of  the  Roman 
people,  and  adopted  in  all  formal  proclamations.     By  thus  using  it, 
Juvenal  seems  to  wish  to  appeal  to  their  old  national  pride. 

61.  Grsecam.     This  Grcscised  city.     Quamvis.     Though  after  all  what  a 
email  portion  is  it  of  ihe  dregs  of  Greece  ! 

66.  Mitra.     The  high  Phrygian  cap  was  a  peculiarity  of  the  Greeks 
of  Asia  Minor. 

67.  Trechedipna.     A  word  coined  from  tha  Greek  (TP<?X<O  Seiirvov), 
ihe  slippers  which  carry  him  off  at  a  run  to  the  feast. 

68.  Niceteria.     Another  Greek  word,  vtnn^>\P'aL,  prizes  of  victory. 

69.  Sicyone,  etc.     All  names  of  places  in  Greece. 
71.  Dictum  a  vimine.     The  mons  Viminalis. 

73.  Ingenium  :  sc.  est  illis.     They  have  talent  and  impudence,  etc. 

77.  Schoenobates.     A  Greek  word  signifying  a  rope-dancer. 

78.  Grseculus,  etc.     The  hungry  Qreekling  knows  everything :  bid  him 
start  for  heaven,  he'll  be  o/. 

81.  Conchylia,  purple  robes.  The  word  originally  means  a  shell-fish, 
from  which  the  purple  dye  was  obtained,  and  so  came  to  be  used  for 
the  dye  itself,  and  for  purple  robes. 


82.  Signabit.      Shall  such  a  man  ta/;e  precedence  of  me  in  business 
matters  ? 

83.  Advectus  Romam,  etc.,  who  was  borne  to  Rome  by  the  same  wind 
that  brings  the  plums  and  figs — i.e.,  from  the  East.     Cottana  were  a 
small  species  of  fig,  found  in  Syria. 

84.  Usque  adeo,  etc.,  is  it  to  come  just  to  'nothing  at  all  that,  etc. 


TRANSLATION  OF  EXTRACT  I.  IN  LAST  READING. 
The  consulate  of  C.  Asinius  and  C.  Anstitius  was  the  ninth  year  of 
the  reign  of  Tiberius,  and  during  the  whole  of  it  he  saw  the  State  un- 
disturbed, his  family  prosperous,  for  he  regarded  the  death  of  Ger- 
manicus  as  a  piece  of  good  fortune ;  but  now,  on  a  sudden,  fortune 
began  to  work  confusion.  Tiberius  began  to  be  tyrannical,  or  to  en- 
courage others  in  a  similar  course.  The  cause  of  this  change  was 
attributable  to  -iElius  Sejanus,  commander  of  the  Preetoriau  guards, 
whose  influence  I  have  already  noticed,  and  will  now  proceed  to  unfold 
the  particulars  of  his  birth,  his  character,  and  the  crime  by  which  he 
sought  to  seize  the  reins  of  government.  He  was  born  at  Vulsinii,  his 
father  Seius  Strabo  being  of  the  equestrian  order,  and  in  early  youth 
he  attached  himself  to  Caius  Csesar,  the  grandson  of  the  deified 
Augustus.  Soon  after  this  he  gained  such  an  ascendancy  over  Tiberius 
by  various  artific.  s  that  he  made  him,  though  so  close  and  mysterious 
with  others,  throw  off  all  restraint  and  reserve  with  him  ;  .and  this  he 
achieved  not  by  superior  cunning,  for  in  this  Tiberius  was  fully  his 
match,  but  rather  by  the  displeasure  with  which  the  gods  regarded 
the  empire  of  Rome,  to  which  he  was  equally  fatal  both  at  the  height 
of  his  power  and  in  his  death.  In  person  he  was  hardy,  and  capable 
of  enduring  fatigue  ;  daring  in  spirit,  clever  in  disguising  his  own 
crimes,  and  prompt  to  spy  out  the  faults  of  others  ;  at  once  fawning 
and  imperious,  and  while  he  preserved  an  exterior  of  assumed  modesty 
he  was  in  his  heart  insatiably  lusting  for  supreme  power.  With  this 
view  he  indulged  in  profusion,  liberality,  and  luxury,  but  more  often 
gave  his  mind  to  careful  vigilance — habits  no  less  dangerous  when 
they  are  counterfeited  by  ambition  for  the  purpose  of  gaining  supreme 
power. 


HUMAN   PHYSIOLOGY.— II. 

THE     THORAX  —  PELVIS  —  ARM LEG,     ETC. 

WE  come  now  to  the  second  and  largest  of  the  cavities  of  the 
body — the  thorax  or  chest.  This  is  a  kind  of  cage,  made  of 
bone  and  cartilage,  somewhat  conical  in  shape,  and  smaller 
above  than  below.  Its  posterior  wall  is  formed  by  the  bodies 
of  the  dorsal  vertebrae,  its  anterior  by  the  sternum  or  breast- 
bone, and  its  lateral  ones  by  the  costas  or  ribs  connecting  tho 
other  two  together. 

The  vertebras  having  bean  already  described,  it  remains  to 
consider  tho  sternum  and  costae.  The  sternum  is  a  flat  bone, 
shaped  like  an  ancient  sword  with  its  point  downwards.  It  is 
placed  in  front  of  the  chest,  to  the  organs  contained  in  which 
it  forms  a  buckler  or  shield.  In  early  life  it  is  composed  of 
five  separate  pieces,  but  in  the  adult  the  lower  four  have  become 
fused  together.  It  presents  on  each  side  shallow  depressions  to 
receive  the  cartilages  of  the  ribs. 

The  ribs  are  curved  flat  pieces  of  bone,  varying  in  length, 
the  longest  being  placed  in  the  centre,  and  the  shorter  ones 
above  and  below.  They  are  twenty-four  in  number,  and  are 
arranged  twelve  on  each  side.  Their  posterior  extremities  are 
rounded  heads,  which  play  in  cup-shaped  depressions  in  the 
sides  of  the  bodies  of  the  dorsal  vertebrae.  Anteriorly  they 
end  in  cartilage,  and  all — save  the  two  lower  ones,  the  ends 
of  which  float  free  amongst  the  muscles — articulate,  the  first 
seven  directly,  the  other  three  by  a  common  cartilage,  with  the 
sides  of  the  sternum.  The  ribs  are  so  articulated  that  the 
posterior  extremities  are  much  higher  than  the  anterior,  and 
the  interspaces  are  wider  in  the  centre  than  close  to  the  spino 
or  sternum.  The  object  of  this  arrangement  will  be  perceived 
when  we  come  to  consider  the  function  of  respiration. 

The  floor  of  the  thorax  is  formed  by  a  powerful  muscle,  the 
diaphragm,  which  divides  the  cavity  of  the  thorax  from  that 
of  the  abdomen,  the  bony  walls  of  which,  called  the  pelvis,  we 
must  now  examine. 

As  previously  stated,  the  lower  end  of  the  spinal  column 
rests  on  the  pelvis.  This  is  the  most  imperfect  of  the  cavities 
of  the  body,  and  is  composed  of  four  bones— the  sacrum,  the 
coccyx,  and  a  pair  of  bones  called  the  innominate.  The  sacrum, 
a  massive  wedge-shaped  bone,  is  really  only  a  continuation  of 
the  spinal  column,  being  composed  of  five  imperfectly-deve- 
loped vertebrae,  which  in  early  life  are  separate,  but  at  manhood 
have  become  consolidated  into  one  piece.  The  coccyx  is  articu- 
lated with  the  lower  end  of  the  sacrum,  and  though  smaller, 
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in  very  similar  to  it  in  form  and  composition.     It  consist*  of 

f..ur   fused  vertebra,  and  is  a  radimentary  representative  in 

of  tho  quadruped.     Articulated  one  on  eaoh 

i   tho  sacrum  are  tho  oasa  innominata  or  haunoli  bonoH. 

These  are  a  p.ur  «t  tliiok,  flat,  peculiarly-curved  bones  of  groat 

•  ii,  which  moot  eaoh  othur  in  front,  and  thus,  in  < 
tton  with  the  Hucrum  and  coooyx,  enclose  tho  baain-ahaped 
,  open  above  and  below  and  imperfectly  cloned  in  front— 
.  of  tho  OHKU  innominata  presents  on  it*  outer 
a  (1  ><>]>  riip-flhaped  deproaaion  which  receives  the  head 
D|"  tli<-  thigh -bone  Those,  then,  are  the  three  groat  cavities  of 
tho  body,  and  it  will  bo  aa  well  to  oonaider  a  little  tho  purposes 
they  are  deatinod  to  fulfil,  an<l  tho  particular  fitnesa  of  eaoh 
•harge  ita  respective  dutiea.  The  walla  of  tho  head,  aa 
we  have  aeon,  aro  firm  and  unyielding  ;  tho  articulation**  of  the 
bone*  iv.inj.ii-in^  it  being  alao  calculated  more  for  strength 
thiin  mobility;  tho  reason  for  thin,  that  the  office  of  tho 
skull  is  to  runt-iiii  and  protect  tho  brain  and  ita  dependencies — 
organs  HO  delicate  that  the  least  injury  to  thorn  might  bo  dan- 
gerous to  life.  The  thorax  has  two  main  duties  to  perform — 
namely,  to  contain  and  protect  the  lungs  and  tho  heart,  and 
to  execute  tho  greater  part  of  tho  function  of  respiration.  To 
jHTf.inn  tho  first  duty,  it  ia  necessary  that  its  walls  should 
be  strong,  and  wo  have  soon  that  in  front  it  is  protected  by  tho 
powerful  buckler  tho  breast-bone,  and  in  tho  roar  by  tho  spinal 
vertebriu,  whilst  at  its  sides  the  ribs,  by  their  elasticity  and 
strength,  aro  able  to  resist  a  largo  amount  of  violence.  Horo 
it  is  also  protected  by  tho  shoulder-bone,  and  the  position  of 
tho  upper  extremities.  Tho  second  duty  requires  that  tho 
capacity  of  tho  chost  should  be  capable  of  being  alternately 
increased  or  diminished  :  this  is  accomplished  by  tho  groat 
freedom  of  movement  allowed  to  the  ribs  in  their  articulation 
with  tho  vertebra  and  sternum,  tho  latter  of  which,  having 
no  other  bony  attachment,  moves  with  them. 

The  pelvis  having  to  sustain  and  transmit  to  the  extremities 
the  whole  weight  of  tho  trunk,  it  is  necessary  that  its  com-  | 
ponent  parts  should  bo  of  great  strength  ;  and  this  wo  find  I 
is  the  case,  tho  sacrum  and  tho  ossa  innominata  being  pecu-  j 
liarly  massive  and  stroug,  and  tho  articulation  between  them 
and  the  spinal  columns  remarkable  for  its  firmness  and  little 
liability  to  bo  disturbed. 

To  complete  our  examination  of  the  skeleton,  it  only  remains 
that  wo  should  describe  the  four  extremities.  These  ore  divided 
into  two  pairs,  the  upper  and  tho  lower. 

The  upper  extremity  is  composed  of  four  parts,  the  shoulder, 
the  arm,  the  fore-arm,  and  hand.  The  shoulder  consists  of  two 
bones — the  scapula  or  shoulder-blade,  and  the  clavicle  or  collar- 
bone. The  scapula  is  a  flat  bone  of  triangular  shape,  which 
rests  on  the  hinder  and  side  walls  of  the  thorax,  extending  j 
from  the  first  to  the  seventh  ribs.  It  is  connected  to  the  trunk 
by  numerous  powerful  muscles,  but  by  no  bony  attachment, 
and  consequently  has  great  freedom  and  extent  of  movement. 
At  its  upper  and  outer  angle  it  presents  a  shallow  cup,  shaped 
like  a  pear,  called  the  glenoid  cavity,  in  which  the  head  of  tho 
long  bone  of  the  arm  is  received.  Running  across  the  upper 
flat  surface  of  the  scapula  is  a  strong  ridge  of  bone,  terminat- 
ing in  a  process  which  overhangs  the  glenoid  cavity,  and  by 
a  smooth  surface  articulates  with  one  end  of  the  clavicle. 
Another  strong  process  of  bone  springs  from  the  upper  border 
of  the  scapula,  and  also  overhangs  the  glenoid  cavity.  From 
each  of  these  processes  strong  muscles  and  ligaments  arise 
that  help  to  strengthen  the  joint  and  retain  the  arm  in  ita 
connection  with  the  shoulder-blade. 

The  clavicle  is  a  cylindrical  and  comparatively  slender  bone, 
peculiarly  twisted,  and  of  great  strength.  It  is  situate  at  the 
front  part  of  the  chest,  one  end  articulating  with  the  shoulder- 
blade,  and  tho  other  with  tho  upper  surface  of  tho  sternum.  • 
Its  great  use  is  to  support  the  shoulder  and  keep  it  from  falling 
forwards,  but  it  also  serves  to  strengthen  the  upper  part  of 
the  chest,  and  protect  the  vessels  and  nerves  passing  down  from 
the  neck. 

The  arm  contains  but  one  bone,  the  humerus.  It  has  a 
cylindrical  termination  superiorly  in  a  smooth  globular  head, 
which  is  received  into  the  cup  of  the  scapula,  and  is  held  in 
its  place  by  the  ligaments  and  muscles  surrounding  the  joint, 
but,  owing  to  the  shallowness  of  the  cup  in  which  it  plays, 
great  freedom  of  movement  is  allowed  in  almost  every  direc- 
tion. The  lower  end  of  its  shaft  is  flattened  out,  and  presents 


in  the  middle  two  rounded  aurfaoea  for  articulating  with  the 
bone*  of  tho  fore-arm.  Immediately  above  thaae  proesssss  are 
three  depression* — two,  small  and  •hallow,  on  the  front,  and 
one,  larger  and  deeper,  on  the  posterior  surface  of  the  bone. 

Tho  fore-arm  ia  made  np  of  two  bonea,  the  radius  and  the  ulna, 
tho  radiuM  being  placed  on  tho  outer  or  thumb  aide  of  the  arm; 
I '..i!i  <>f  them  have  cylindrical  abaft*  and  a  large  and  •mall 
extremity ;  tho  radius  ia  small  above  and  increase*  in  size  from 
above  downwards,  whilst  the  ulna  is  large  at  tho  elbow  and 
gradually  tapers  to  tho  wrist.  The  upper  end  of  the  ohm  is  a 
half -moon  shaped  cavity,  the  hinder  border  of  which  in  prolonged 
upwards  into  a  strong  curved  process;  the  cavity  receives  the 
inner  of  tho  two  rounded  eminences  of  the  humerns ;  the  proooes, 
when  tho  arm  in  straightened,  fita  into  the  cavity  at  the  back 
of  that  bone,  and  prevent*  a  greater  degree  of  movement  in 
that  direction.  The  radios  terminates  superiorly  in  a  flattened 
circular  hood,  tho  top  of  which  in  slightly  hollowed  oat  to  rc- 
oeivo  the  smaller  and  outer  of  tho  condyles  of  the  bomerua, 
whilst  laterally  it  articulates  with  tho  side  of  the  upper  extre- 
mity of  the  ulna,  being  hold  in  position  by  a  ligament  which 
encircles  it.  Tho  elbow  may  thus  bo  said  to  be  composed  of 
two  separate  joints :  one,  tho  articulation  between  the  bones  of 
tho  fore-arm  and  tho  humerus,  which  in  its  action  is  much  like 
;  the  other,  tho  articulation  of  the  head  of  the  radius 
with  tho  ulna  :  by  tho  first  we  are  able  to  bend  and  straighten 
tho  fore-arm  ;  by  tho  second  wo  rotate  tho  fore-arm  and  hand. 

Tho  hand,  tho  smallest  but  most  important  of  the  divisions 
of  the  upper  extremity,  ia  composed  of  three  parts — the  carpus, 
metacarpus,  and  phalanges. 

The  carpus  or  wrist  is  made  np  of  eight  small,  short,  irregu- 
larly-shaped  bones  arranged  in  two  horizontal  rows.  Tho  upper 
row  articulates  above  with  the  radius,  and,  by  tho  intervention 
of  a  cartilage,  with  the  ulna  ;  by  ita  lower  surface  it  articulate* 
with  tho  bones  of  the  second  row,  and  these  in  their  turn  with 
the  bones  of  tho  metacarpus ;  by  their  lateral  surfaces  they 
articulate  with  each  other. 

Tho  metacarpus  is  composed  of  five  cylindrical  bones,  which 
articulate  with  tho  carpus  above  and  with  tho  phalanges  below; 
the  one  which  goes  to  form  the  thumb  differs  from  the  rest  in 
being  placed  at  a  considerable  angle  to  the  others,  so  that  it  can 
be  brought  into  a  widely  divergent  position,  enabling  tho  thumb 
to  bo  brought  in  opposition  to  the  fingers ;  the  joint  between  it 
and  tho  carpus  also  differs  from  the  rest,  which  permit  simple 
flexion  and  extension,  in  having,  in  addition  to  those  movements 
in  a  greater  degree,  rotation  or  circumduction. 

The  phalanges  are  cylindrical  bones,  fourteen  in  number,  and 
are  distributed  three  to  each  finger,  the  thumb  having  only  two. 
The  phalanges  of  each  digit  articulate  with  tho  metacarpus 
below  and  with  each  other. 

We  must  now  turn  to  the  lower  extremity,  which,  like  tho 
upper,  might  strictly  bo  said  to  consist  of  four  parts — the 
haunch,  thigh,  leg,  and  foot;  but  as  the  haunch  has  already 
been  described  as  part  of  the  pelvis,  three  only  remain  for  con- 
sideration. The  thigh,  like  the  arm,  contains  but  one  bone, 
tho  femur,  the  largest,  longest,  and  strongest  bone  in  tho  body. 
It  has  a  cylindrical  shaft  terminating  superiorly  in  a  rounded 
head,  which  articulates  with  the  side  of  the  haunch  bone,  the 
joint  being  strengthened  by  a  ligament  running  from  the  upper 
surface  of  the  head,  and  attached  to  the  bottom  of  the  depres- 
sion of  the  innominate  bone.  At  its  lower  extremity  it  is 
broad,  and  presents  two  large  rounded  processes  called  condyles, 
which  articulate  with  the  head  of  the  tibia,  and  form  with  it 
tho  greater  part  of  the  knee-joint. 

The  bones  composing  the  leg  are  three  in  number;  two  of 
these,  the  tibia  and  fibula,  ore  analogous  to  the  bones  of  the  fore- 
arm, the  other  is  the  patella  or  knee-cap.  The  main  bone  of  the 
leg  is  the  tibia,  next  to  the  femur,  the  largest  in  the  body.  It  is  a 
cylindrical  bone  with  a  triangular-shaped  shaft,  ending  superiorly 
in  a  large  expanded  square  head,  on  the  upper  surface  of  which 
are  two  shallow  depressions  to  receive  the  oondyles  of  tho  femur 
— on  tho  outer  side  is  a  surface  which  articulates  with  the  head 
of  Iho  fibula ;  the  lower  extremity  is  quadrilateral  in  shape,  and 
hollowed  out  beneath  to  receive  the  head  of  the  astragalus  (one 
of  the  bones  of  the  foot),  its  inner  surface  being  prolonged  down- 
wards  into  a  process  which  articulates  with  the  side  of  the 
astragalus,  and  forms  the  prominence  of  the  inner  ankle. 

The  fibula  is  a  long  slender  bone  placed  along  the  outer  side 
of  the  tibia,  articulating  with  it  just  below  tho  knee-joint,  into 
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the  composition  of  which  it  does  not  enter ;  the  lower  extremity 
is  pyramidal  in  shape,  connected  to  the  side  of  the  tibia  by  the 
strong  inter-osseous  ligament,  and  articulating  by  a  smooth 
surface  with  the  side  of  the  astragalus,  forming  the  outer  ankle, 
which  is  more  prominent  and  extends  lower  down  thau  that  on 
the  inner  side. 

Lying  over  and  protecting  the  front  of  the  knee,  not  articu- 
lated to  either  of  the  bones,  but  held  in  position  by  the  tendon 
of  a  strong  muscle,  is  a  small  heart-shaped 
bone,  the  patella  or  knee-cap.  This  helps  to 
complete  the  knee-joint,  and  also  gives  extra 
leverage  to  the  extensor  muscles  of  the  thigh. 

The  foot,  the  terminal  division  of  the  lower 
extremity,  is  like  the  hand  composed  of  twenty- 
seven  bones,  and  is  also  divisible  into  three 
parts — the  tarsus,  metatarsus,  and  phalanges. 

The  tarsus  consists  of  seven  bones,  the 
largest  of  which,  the  os  calcis,  a  massive 
irregularly-shaped  bone,  forms  the  hinder 
portion,  and  projects  backwards  to  make  the 
heel.  In  front  of  the  os  calcis  is  a  pyrami- 
dal-shaped bone, 
the  cuboid ;  this 
forms  the  greater 
portion  of  the 
outer  side  of  the 
foot,  and  articu- 
lates in  front  with 
two  of  the  meta- 
tarsal  bones. 
Superimposed  on 
the  os  calcis  is 
the  next  largest 
bone  of  the  foot, 
the  astragalus, 
the  rounded  upper 
surface  of  which 
articulates  with 
the  lower  extre- 
mity of  the  tibia, 
and  its  lateral 
3urfaces  with 
that  bone  and  the 
fibula  forming 
the  ankle-joint. 
In  front  of  the 
ankle-joint  is  a 
boat-shaped  bono, 
the  scaphoid,  and 
again  in  front  of 
that  three  wedge- 
shaped  bones,  the 
cuneiform.  The 
bones  of  the 
tarsus  articulate 
laterally  with 
each  other,  and 
are  so  arranged  as 
to-  form  a  very 
powerful  arch. 

The  metatarsal 
bones  are  five  in 
number,  and  arti- 
culate posteriorly 
with  the  tarsal 
bones  (the  cuboid 
and  cuneiform), 
in  front  with  the  phalanges,  of  which  there  are,  as  in  the  -hand, 
fourteen,  each  toe  having  three,  except  the  great  toe,  which  has 
only  two. 

Having  now  considered  the  elements  of  which  both  the 
extremities  are  composed  we  shall  be  able  better  to  understand 
the  analogies  between  them,  and  the  modifications  of  structure 
necessary  to  fulfil  their  differing  functions.  The  purpose  of 
the  upper  extremity  is  mainly  that  of  prehension  and  touch,  and 
consequently  great  freedom  of  movement  in  its  various  articu- 
lations is  needed.  The  lower  extremity,  on  the  other  hand, 
being  designed  to  bear  the  whole  weight  of  the  trunk  and  for 


progression,  requires  that  all  its  component  parts  should  be  of 
great  strength.  And  so  we  find  that  whilst  all  the  bones  of  the 
lower  extremity  are  larger  and  more  massive  than  those  of  the 
upper,  the  articulations  of  the  upper  permit  much  greater 
mobility  than  those  of  the  lower  extremity.  Look  at  the 
difference  between  the  shoulder  and  tho  hip  joint :  in  the  former 
the  scapula  moves  freely  on  the  trunk,  and  the  humerus  moves 
freely  in  almost  every  direction  in  its  shallow  cup,  the  glenoid 
cavity ;  in  the  lower  extremity  the  haunch 
is  a  fixture,  and  the  head  of  the  femur  sinks 
deeply  into  its  socket,  and  is  held  in  its 
position  by  the  ligament  that  has  been 
mentioned,  thus  adding  greatly  to  the 
strength  of  the  joint,  but  at  the  expense  of 
its  mobility. 

Then  again  in  the  upper  extremity  the 
greatest  amount  of  movement  is  all  in  one 
direction — the  hand  bends  on  tho  fore-arm, 
the  fore-arm  on  the  arm,  and  the  arm  on 
the  trunk ;  in  the  leg  it  is  alternated,  the 
thigh  is  flexed  across  the  trunk,  but  the  leg 
is  flexed,  not  on 
the  thigh,  but 
backwards  on  to 
the  ham,  whilst 
the  foot  is  flexed 
on  the  front  of 
the  leg.  The  first 
arrangement  ena- 
bles the  arm  to 
be  more  efficient- 
ly used  as  a  pro- 
tection to  the  head 
and  chest ;  by  the 
latter  the  lower 
extremity  is  con- 
verted into  a  kind 
of  double  spring, 
which  serves  a 
great  end  in  loco- 
motion, and  ena- 
bles the  limbs 
better  to  break 
the  force  of  a  con- 
cussion. 

The  hand  and 
foot  also  differ  in 
some  material 
points  :  the  hand 
is  loosely  articu- 
lated in  a  straight 
line  with  the  rest 
of  the  extremity, 
it  is  narrow  and 
long,  the  fingers 
also  are  long  and 
tapering,  whilst 
the  thumb,  very 
loosely  jointed,  is 
placed  diverging 
from  the  rest  of 
the  hand;  these 
are  so  to  enable 
the  hand  to  fulfil 
its  end,  that  of 
grasping  and 
touch,  and  to 

enable  it  to  perform  the  manifold  and  differing  movements 
which  are  required  of  it :  so  varied  indeed  are  these  movements, 
that  it  may  be  said  to  speak  a  language  of  its  own,  a  tongue 
that  is  understood  of  all  men.  The  foot,  designed  for  loco- 
motion and  as  a  base  on  -vhich  the  body  rests,  is  more  firmly 
articulated  at  right  angles  with  the  leg ;  it  is  broad  and  short, 
the  toes  also  being  small  and  short,  and  posteriorly  the  heel 
acts  as  a  powerful  lever. 

We  have  now  completed  our  survey  of  the  osseous  system, 
and  must  pass  on  to  consider  tho  next  portion  of  our  subject, 
the  muscular  system  or  fleshy  portion  of  the  body. 


V.  THE  HUMAN  SKELETON.      VI.  THE  UPPER  EXTBEMITY.      VII.  THE  LOWEK  EXTREMITY. 
Eefs.  to  Nos.  in  Figs.— V.  1,  skull ;  2,  thorax ;    3,  pelvis.     VI.  1,  humerus ;  2,  ulna ;  3,  radius  ;  4, 
carpus;    5,   metacarpus;    6,  phalanges.       VII.   1,  femur;    2,  patella;    3,  tibia;  4,  fibula;  5, 
tarsus  ;  G,  metatarsus ;  7,  phalanges. 
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VOLT  A  I  <     ELECTRICITY.— II. 
QUANTITY  A  -ilTY — DIFFERENT  1OUMS  OF  BATTERY 

-CKUIKHIJANK'B — WOLLA*T<JN'»— MUNCU'H 
— SMEE'S— BICHROMATE— PBBSULPHATE—DANIEU/B. 

IT  will  be  well,  before  proceeding  further,  to  explain  the  main 
ice  between  Friotional  and  Voltaic  Electricity.     In  the 
:,.:-!ii.-r  thi)  effect*  are  produced  by  a  Tory  small 

it  it  is  in  a  state  of  great  tendon,  that  is,  it  can 
frequently  penetrate  obstruc- 
tions,  and   therefore   is    not 
confined  or  insulated. 
It   also  exhibits   the   pheno- 
mena of  attraction  and  repul- 
i-ry  clearly :  if,  however, 
we  cause  a  current  of  it,  or 
a  succession  of  sparks  to  pass 
through  water,  we  shall  soon 
see,   by  the   minute    amount 
uln.-h    will    be    decomposed, 
•ho  quantity  of  fluid  is 
very    small.       With    Voltaic 
<-ity,  on  the  other  hand, 
in  a  very  largo  (]>• 
of  the   fluid,    but  it   is  pos- 
sessed of  but  little  intensity : 
it    may,    therefore, 
easily  be  conducted 
along  wires  without 
any  great  care  being 
required  in  their  in- 
sulation. Its  effects, 
too,    are    constant, 
and    instead  of  ap- 
pearing in  a  series  of 
interrupted  sparks, 
it    flows  in   a  con- 
tinuous stream. 

As  an  illustration 
of  the  small  quan- 
tity   of     electricity 
generated    by   fric- 
tion   as    compared 
with    that   evolved 
by  chemical  action, 
we  may  give  a  cal- 
culation    made    by 
the    late    Professor 
Faraday.    He  found 
that   a   wire   of   platinum   and 
one  of   zinc,    each   about  ^  of 
an  inch   in  thickness,  and  im- 
mersed to  a  depth  of  nearly  J  of 
an  inch  in  a  solution  composed 
of  one  drop  of  sulphuric  acid  to 
four  ounces  of  water,  would  pro- 
duce in  three  seconds  as  much 
electricity  as  would  be  obtained 
from  thirty  turns  of  a  50-inch 
plate  electrical  machine. 

In  a  battery,  the  quantity  of 
electricity  obtained  depends  upon 
the  amount  of  zinc  consumed  in 
the  cell,  and  therefore  upon  tho 
area  of  the  single  plates.  Inten- 
sity, on  the  contrary,  depends 
on  the  number  of  pairs  used. 
Hence,  as  we  shall  see,  batteries 

are  often  fitted  so  as  to  be  connected  in  different  ways  accord- 
ing as  quantity  or  intensity  is  required. 

In  obtaining  electricity  in  tho  mode  mentioned  in  our  last 
lesson,  we  employed  plates  of  copper  and  zinc,  and  this  is  the 
combination  most  frequently  used  for  ordinary  telegraphic  pur- 
poses, being  cheap  and  easy  to  manage.  Any  two  metals, 
however,  may  be  used,  and  will  produce  a  current,  tho  strength 
of  which  depends  upon  tho  metals  employed.  We  can,  there- 
fore, construct  a  large  number  of  different  combinations ;  not 
many,  however,  will  bo  found  sufficient]}  effective  to  pay  the 
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oo*t  of  the  metal  OMd.  We  may  take  it  M  a  general  rule  that 
one  of  the  metal*  nhould  be  acted  on  by  the  eolation  M  little  as 
possible,  the  other  M  much  a*  possible;  and  the  greater  the 
difference  between  them  in  this  reepeot,  the  greater  will  be  the 
power  of  tho  combination.  We  may  even  employ  two  plate*  of  the 
•MM  metal,  if  their  surfaces  be  in  different  conditions — one,  for 
instance,  being  «mootb,  and  the  other  rough,  lit  thin  caee, 
however,  tho  current  would  be  very  weak,  an  moat  of  the  elec- 
tricity of  each  would  be  employed  in  nentralwing  that  of  the 

other,  and  only  the  exoem 
power  of  one  above  the  other 
would  be  rendered  available. 
Any  dingle  combination  of 
thin  kind  in  called  a  pair  or 
an  element:  when,  therefor*, 
we  Hpcak  of  a  battery  of  30 
pairs  or  element*,  we  mean 
that  30  of  these  combination 
are  placed  end  to  end,  the  + 
pole  of  the  one  being  con- 
nected with  the  —  pole  of  the 
next,  and  so  on. 

By  means  of  a  series  of 
experiments  all  metals  have 
been  divided  into  electro-posi- 
tive and  electro-negative.  The 
table  given  below 
shows  the  order  in 
which  they  are 
placed ;  those  at 
the  top  of  the  list 
are  the  most  easily 
acted  upon,  and 
therefore  the  moat 
strongly  electro 
positive.  Each 
metal  is  therefore 
+  to  all  those  which 
are  below  it  in  the 
list,  and  —  to  alf 
those  above  it. 
Thus  copper,  for 
instance,  is  nega- 
tive if  employed 
together  with 
zinc,  but  positive 
when  platinum  ie 
the  other  metal  of 
the  pair. 

Tin. 

Bismuth. 

Copper. 

Mercur/_ 

Silver. 

Platinum*. 

Gold. 

Antimony. 

Carbon. 

The  exact  order  in  the  above 
list  is  not  always  perfectly  accu- 
rate, as  it  varies  a  little  with 
the  exciting  liquid  used,  ai:d 
also  with  the  purity  or  other- 
wise of  the  plates  of  metal ;  it 
will,  however,  afford  a  good 
general  idea  of  their  action. 
The  further  apart  any  two  sub- 
stances are  in  this  list,  the 

greater  will  be  the  power  produced  by  them ;  thus,  tho  most 
powerful  combination  would  be  potassium  and  carbon,  the 
former  of  which  has  such  a  strong  affinity  for  oxygen,  that  it 
immediately  decomposes  water  and  inflames  its  hydrogen,  while 
the  latter  is  quite  unchangeable. 

The  employment  of  these  substances  is  prevented  by  the  cost 
of  the  former,  and  by  the  fact  that  its  action  is  so  powerful  that 
it  is  almost  immediately  converted  into  caustic  soda  and  dis- 
solved in  the  water.  The  experiment  may,  however,  be  tried 
by  making  it  into  an  amalgam  with  some  other  metal. 
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We  must  now  explain  the  peculiar  construction  and  advan- 
tages of  the  several  forms  of  battery  in  most  common  use.  The 
first  employed  was  devised  by  Volta,  and  called  by  him  the  King 
of  Cups.  A  bar  was  made  up  of  a  rod  of  copper  and  one  of 
zinc,  soldered  together  end  to  end ;  this  was  then  bent  in  the 
shape  of  the  letter  u.  A  number  of  these  bent  rods  were  taken 
and  placed  in  a  series  of  wine-glasses  filled  with  dilute  sul- 
phuric acid,  so  that  the  zinc  of  one  and  the  copper  of  the  next 
should  be  in  the  same  glass.  For  the  poles  of  the  battery, 
wires  were  fastened  to  plates  of  copper  and  zinc,  and  these 
plates  were  placed  in  the  end  glasses  of  the  series,  the  zinc 
plate  being  in  the  glass  which  contained  the  copper  end  of  the 
rod.  Fig.  6  will  illustrate  this  arrangement. 

The  first  modification  of  this  was  the  arrangement  known  as 
Cruikshank's.  A  number  of  plates  of  zinc  and  copper  are  cut 
into  the  form  of  a  square  with  a  tongue  or  strip  projecting 
from  one  side.  A  plate  of  zinc  is  then  riveted  or  soldered  to 
one  of  copper  by  means  of  these  strips,  and  a  couple  is  thus 
made  of  the  form  shown  in  Fig.  7.  A  long  trough  is  now 
taken  and  divided,  by  water-tight  partitions,  into  a  series  of 
cells  or  compartments  ;  and  these  couples  are  placed  in  them 
so  that  the  zinc  of  one  couple  may  be  in  the  same  cell  as  the 
copper  of  the  next.  Single  plates  of  copper  and  zinc  are  placed 
in  the  end  cells  to  form  the  positive  and  negative  poles,  and 
wires  are  connected  with  these.  To  set  this  battery  to  work, 
we  have  only  to  fill  the  cells  with  the  diluted  acid.  Usually 
the  couples  are  all  connected  to  a  rod  of  varnished  wood,  so 
that  they  may  be  lifted  together.  The  trough  is  then  left  filled 
with  the  acid,  and  the  plates  are  lowered  into  their  places 
when  it  is  required  to  set  the  battery  in  action.  By  this  plan 
the  battery  is  always  ready  at  a  moment's  notice,  and  there 
is  no  waste  of  the  zinc  from  its  remaining  in  the  acid  when  not 
in  use. 

We  may  mention  here  that  in  all  batteries  in  which  zinc  is 
used,  it  should  always  be  kept  amalgamated,  as  a  great  saving 
in  zinc  is  thus  effected.  The  mercury  may,  for  the  most  part, 
be  recovered  when  the  cell  is  emptied. 

The  above  form  of  battery  has  been  still  further  simplified, 
by  fastening  the  copper  and  zinc  plates  back  to  back  ;  ttiis  is 
usually  done  by  turning  the  copper  plate  up  at  the  top,  and  then 
soldering  them  together. 

The  trough  is  then  made  of  varnished  wood,  arid  these  com- 
pound plates  are  used  for  the  divisions.  Grooves  are  usually 
cut  in  the  side,  and  these  plates  are  slipped  in  and  fastened  by 
cement.  Plates  of  copper  and  zinc  are,  as  before,  placed  at  the 
ends  for  terminals.  Fig.  8  shows  this  battery,  the  thick  part 
of  the  plate  representing  the  zinc,  and  the  thin  part  the  copper. 
The  trough  in  this  case  has  merely  to  be  filled  with  the  exciting 
liquid,  that  usually  employed  being  dilute  acid,  though  salt  and 
-water  may  be  used,  and  a  solution  of  sulphate  of  copper  is  said 
to  act  more  powerfully  than  either. 

Sometimes  the  trough  is  made  in  the  shape  of  a  second  one 
fixed  to  the  side  of  the  first,  so  that  by  tilting  it,  all  the  acid 
flows  into  this,  and  leaves  the  plates  dry.  Much  trouble  in 
filling  the  cells  is  thus  saved. 

In  practice,  the  battery  is  frequently  filled  with  fine  sand,  and 
the  liquid  poured  over  this.  The  action  is  thus  more  regular, 
and  there  is  less  danger  of  spilling  or  upsetting. 

With  a  battery  arranged  in  this  way  no  greater  quantity  of 
electricity  is  produced  than  from  a  single  one  of  the  cells,  for 
the  electricity  produced  in  each  cell  is  employed  in  urging 
forward  the  quantity  produced  in  the  first.  The  intensity,  how- 
ever, varies  directly  with  the  number. 

In  the  forms  of  this  battery  above  described,  only  one  side  of 
•the  zinc  is  opposite  to  the  copper,  and  electricity  is  therefore 
only  evolved  by  this  side.  Dr.  Wollaston,  however,  introduced 
a  modification  of  form,  since  known  by  his  name,  in  which  the 
copper  plate  is  bent  round  so  as  to  enclose  the  zinc  :  small 
pieces  of  wood  or  cork  being  interposed  to  keep  the  plates  from 
touching  one  another ;  and  it  is  found  that  a  much  greater 
power  can  be  obtained  by  using  this  plan  of  construction,  which 
?s  shown  in  Fig.  9,  than  by  using  those  previously  described. 
•Several  other  alterations  in  form  have  been  advocated  by  dif- 
ferent electricians,  but  as  they  involve  no  fresh  principles,  they 
need  not  be  further  referred  to  here.  We  give,  however,  an 
illustration  (Fig.  10)  of  one  known  as  Miinch's,  the  advantage 
of  which  is,  that  only  one  trough  is  required,  into  which  all  the 
•couples  can  be  introduced  together. 


These  batteries  diminish  very  greatly  in  power  after  having 
been  in  action  for  a  little  time.  One  cause  of  this  diminution 
is  found  in  the  fact  that  the  acid  becomes  saturated  with  zinc, 
and  its  chemical  energy  is  therefore  weakened;  the  other  is. 
that  the  hydrogen,  when  in  its  nascent  state — that  is,  when  just 
set  free  at  the  surface  of  the  copper — acts  more  powerfully  on 
the  sulphate  of  zinc  than  it  does  at  other  times,  and  reduces  a 
portion  of  it  in  the  form  of  a  coating  of  metallic  zinc  on  the 
copper  plate.  This  coating  produces  a  secondary  current  in  the 
contrary  direction,  and  thus  greatly  reduces  the  power  of  the 
battery.  This  effect  is  called  the  polarisation  of  the  plates, 
and  will  usually  pass  off  in  a  short  time  if  the  circuit  be 
interrupted. 

From  these  causes  batteries  containing  two  different  liquids 
are  more  frequently  employed  ;  there  are,  however,  several  others 
with  only  one  liquid  which  we  must  describe.  Ono  which  is  a 
good  deal  used  in  the  arts  is  known  as  Srnee's  battery,  and  is 
represented  in  Fig.  11.  It  consists  of  two  equal  plates  of  ziue 
well  amalgamated  ;  these  are  kept  about  f  of  an  inch  apart  by  a 
piece  of  wood,  c,  and  are  held  in  their  place  by  a  clamp-screw,  B, 
to  which  a  binding  screw  is  fixed  to  form  the  negative  pole  of 
the  battery.  Between  these  there  is  placed  a  thin  sheet  of 
platinised  silver,  which  is  inserted  in  a  slit  made  in  the  wood, 
and  connected  with  a  binding  screw,  A,  which  forms  the  posi- 
tive pole.  The  silver  is  made  very  thin,  as  it  does  not  wear, 
and  is  therefore  usually  fixed  in  a  slight  wooden  frame  to  pre- 
vent its  getting  crumpled  or  torn.  The  reason  why  the  silver 
is  covered  with  a  deposit  of  platinum  is  that  the  hydrogen  does 
not  adhere  to  the  roughened  surface  thus  formed,  and  therefore 
the  polarisation  of  the  plate  is  prevented. 

A  battery  of  this  kind  is  very  useful  for  a  great  number  of 
purposes.  A  "shocking  machine,"  as  it  is  popularly  called,  is 
usually  worked  by  one  of  these,  and  it  is  also  found  very  con- 
venient in  electrotyping,  as  it  remains  in  action  for  some  time 
without  a  great  diminution  of  power.  In  this  respect,  however, 
several  other  batteries  are  superior  to  it. 

A  cell  is  usually  procured  into  which  the  combination  will 
just  fit,  and  sometimes  a  number  of  elements  are  connected 
together  and  made  to  fit  into  one  large  trough. 

Walker's  battery  is  a  form  of  the  above,  tho  difference  being 
that  the  negative  plate,  instead  of  being  composed  of  silver,  is 
formed  of  graphite  or  gas  carbon.  This  substance  is  really  coal 
distilled  by  heat,  and  is  procured  from  the  retorts  used  in  the 
manufacture  of  coal-gas.  It  is  very  hard  indeed,  so  that  it 
requires  some  labour  and  patience  to  cut  it  into  the  required 
skape.  It  is,  however,  a  good  conductor,  especially  if  platinised 
by  being  dipped  into  a  solution  of  platinum  ;  and,  being  cheap 
and  easily  procured,  it  is  coming  to  be  pretty  generally  em- 
ployed as  the  negative  element  in  galvanic  batteries.  The 
power  may  be  regulated  by  the  depth  to  which  it  is  immersed 
in  the  acid. 

A  form  of  battery  more  recently  introduced  is  known  as  the 
"bichromate"  or  "bottle"  battery  (Fig.  12),  and  is  a  very 
convenient  one  for  use  on  a  lecture-table,  or  for  experiments 
requiring  only  a  small  amount  of  electricity.  Electro-motive 
engines,  coil  machines,  and  such  pieces  of  apparatus  may  be 
used  with  it  very  conveniently,  and  it  is  at  all  times  ready  for 
use  without  further  trouble. 

It  consists  of  a  plate  of  zinc  placed  between  two  pieces  of 
graphite,  and  a  solution  of  bichromate  of  potash  is  used  as  the 
exciting  liquid.  The  zinc  is  fixed  to  a  rod  which  slips  through 
a  spring  collar  fixed  to  tho  lid  of  the  bottle,  so  that  it  can  be 
raised  out  of  .the  liquid  when  not  in  use.  A  binding  screw,  B,  is 
connected  by  a  strip  of  metal  with  both  the  negative  plates,  and 
another,  c,  is  connected  with  the  zinc,  so  that  these  screws  form 
the  positive  and  negative  poles. 

There  is  another  kind  of  battery  with  only  one  liquid  which 
is  coming  into  more  general  use  on  account  of  its  great  per- 
manence. It  is  called  the  Marie  Davy  or  "  Persulphate  "  bat- 
tery, from  the  exciting  liquid,  which  consists  of  persulphate  of 
mercury  and  water.  This  salt  is  but  slightly  soluble ;  enough  is, 
however,  put  in  to  cover  the  bottom  of  the  cell  to  a  depth  of  about 
a  quarter  of  an  inch,  and  fresh  portions  of  it  slowly  dissolve,  as 
that  which  was  held  in  solution  becomes  decomposed.  In  this, 
as  in  the  battery  last  described,  the  elements  used  are  zinc  and 
graphite.  The  latter  is  usually  in  the  form  of  a  plate,  while  a 
rod  of  zinc,  about  •§  or  ^  an  inch  in  diameter,  is  employed.  The 
power  of  this  battery  is  not  as  great  as  that  of  some  already 
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.id,  but  it  in  very  permanent,  and  when  oarefuUy  •*  up, 

.ir.-i  will  keep  in  aotio!. 

!'  nix  or  iiiin-  month*  without  bum;,'  touched  at  al' 
MI.UII  r,  .i-on  i.f  thin  in  that  ni-nrly  all  uhumioal  action  in  the  cell 

•mploUxl,  or,  to  apeak 

^  !<ut  In  tin  local  action.     In  «omo  batterie* 

,  »o  great  that  when  the  conn." -lion  Ixjtween 

iiiiiiilii-r  of  Kaon  -  fteem  to  bo 

I,  ami  dm  ^till  being  dissolved  or 

iponj  but  in  this  but1  l»d.     It 

.  fri'niioiitly  iiM!-l  !'<>r  r.t  to  electric 

bull*,  tiri'-ilutoctors,  and  similar  pieces  •  'H  which  are 

,/rliloiu  at  work,  but   depend  '^efulneM  afl 

alarums    on    the   fact   of   being   constantly    n.imrctod    with    a 

. ,  BO  that  whenever  the  circuit  is  completed  a  waining 

l>e  given. 

fu  are  sometimes  now  fitted  up  with  electric  bells,  BO 
that  by  merely  prising  a  knob  a  contact  is  made  between  two 
wires.  Thin  at  once  completes  the  circuit  and  rings  the  boll. 
A  similar  arrangement  can  also  be  fitted  to  the  doors  and 
windows,  no  that  as  soon  as  any  one  of  these  is  opened,  an 
alarm-boll  is  rung.  The  electric  curtvnt  is  usually  cut  off  from 
this  apparatus  during  the  day  by  means  of  a  break  arranged  for 
the  purpose;  but  at  night  it  is  turned  on,  and  at  on* 
notice  of  the  entrance  of  thieves.  An  arrangement  can  also  be 
fitted  to  the  bell  so  as  to  show  at  once  which  window  or  door 
.t  is  opened.  The  contact  springs  used  for  this  purpose 
are  easily  fitted  to  the  door,  and  the  whole  invention  is  an  in- 
genious and  useful  one.  The  main  drawback  to  its  employment 
is,  that  if  the  springs  get  at  all  out  of  order,  as  they  may  do 
by  particles  of  dirt  getting  into  them,  the  owner  of  the  house 
may  be  startled  from  his  first  slumber  by  the  alarm-bell  inform- 
ing him  that  ono  of  the  windows  is  being  opened,  or  that  one  of 
the  doors  is  left  only  partially  closed,  and  after  an  anxious 
search,  ho  may  have  to  retire  again,  looking  ^upon  himself  as  a 
martyr  to  the  cause  of  science. 

We  will  now  notice  some  of  the  batteries  in  which  two  liquids 
are  employed,  the  polarisation  of  the  negative  metal  being 
prevented  by  placing  it  in  a  solution  on  which  the  hydrogen  can 
act  chemically.  It  is  requisite  in  this  case  that  the  two  liquids 
should  be  separated  from  ono  another  by  a  medium  which  allows 
tho  free  passage  of  the  electricity,  but  prevents  the  mixing  of 
the  liquids. 

A  piece  of  bladder  or  some  animal  membrane  is  occasionally 
employed,  but  the  most  common  medium  is  porous  or  unglazcd 
earthenware,  and  porous  cells  made  of  this  inexpensive  material 
can  without  difficulty  be  obtained  of  almost  any  shape  that  may 
be  required. 

The  first  of  these  batteries  to  which  we  shall  refer  is  that 
devised  by  Daniell,  and  called  by  his  name.  It  is  also  known 
as  a  constant  battery  on  account  of  the  long  space  of  time 
during  which  it  will  maintain  its  power.  The  negative  metal  in 
this  combination  is  copper,  and  it  is  placed  in  a  saturated  solu- 
tion of  sulphate  of  copper  to  which  a  little  sulphuric  acid  has 
been  added.  The  hydrogen,  therefore,  only  reduces  a  small 
amount  of  the  copper,  and  as  this  is  deposited  on  a  plate  of  the 
samo  metal,  no  evil  effects  are  produced  by  it.  Inside  tho 
porous  cell  is  a  rod  of  amalgamated  zinc  immersed  in  dilute 
sulphuric  acid.  This  solution  varies  in  strength  according  to  the 
power  required ;  one  part  of  acid  to  eight  or  nine  of  water  will 
do  well  for  general  use,  but  a  little  practice  will  soon  determine 
the  best  strength  for  tho  purpose.  Fig.  13  shows  a  very  con- 
t  form  of  making  this  battery.  The  outer  vessel,  c,  is 
made  of  sheet  copper,  and  has  soldered  to  it  a  piece  of  wire 
with  a  binding  screw,  A,  attached.  P  is  the  round  porous  cell 
which  fits  inside  c,  and  in  this  is  placed  tho  rod,  z,  of  zinc, 
carrying  another  binding  screw.  A  hole  is  drilled  through  the 
zinc,  and  a  piece  of  wood  driven  through  it,  so  as  to  support 
the  rod  without  allowing  it  to  rest  against  the  porous  cell. 
Sometimes  it  is  fixed  to  a  hard  wooden  cap  for  the  same  purpose, 
as  when  it  touches  tho  cell  crystals  of  copper  often  form  in  the 
earthenware  and  break  it.  Between  c  and  P  a  perforated  copper 
shelf  is  placed,  supported  on  wires  projecting  from  the  copper 
vessel ;  crystals  of  sulphate  of  copper  are  laid  on  this  in 
order  to  keep  np  the  strength  of  the  solution  in  the  outer  cell. 
"When  several  of  these  cells  are  used,  in  order  to  form  a  more 
powerful  battery,  conneetions  are  made  from  the  zinc  pole  of 
one  to  tho  copper  of  the  next. 
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|  89.— IRREGULAR   AND    DEFECTIVE    FOBMS. 
I. — IHECGULAK. 


Poiitive. 
®ut,  good ; 
$«$,  high ; 
Slabt,  near ; 

'•l>  if  I,  much  ; 
ffienio,,  little  ; 
Giroji,  great ; 
£alfr,  early ; 


Comparative. 

,  b 

r,  higher ; 
nabt  r,  nearer ; 
nubr,  more ; 
tnintrr,  leu; 
i-r.'icT.  (.T.-itt-r 

«$er,  earlier ; 


Superlative. 
or  am  bcftrn.  beit. 

or  am  b>$ft 
•  d<$ft  or  am  na^ftrn,  nearest, 

nuift  >>r  am  mriftrn,  most, 
mintffl  or  am  mi:  • 
qtcit  or  am  grrfttn,  •••  '- 
rrft  or  am  rrfwn,  «a: 


II.— DEFECTIVE. 

The  following  want  the  positive  : — 


'Jluptr,  outer ; 
3nn«,  inner ; 
fl)cr*rr,  fore ; 
Winter,  hinder ; 
Dbtr,  upper ; 
llnttt, 


auperfl,  uttermost, 
tnntrft,  innermost, 
oortrrtl,  foremost, 
bintrrfl,  hindormoct. 
obafl,  uppernuwt. 
untrrfl.  undermowt. 
Sefct  or  am  UBten,  latest,  wants  both  positive  and  comparative. 

§  40.-OBSERVATIONS. 

(1.)  Note  that  b,«b  (high),  in  the  comparative,  drops,  while 
tul;  (near),  in  the  superlative,  assumes  the  letter  c :  thus,  tpQ, 
coinp.  \)'o1)ti;  nab.,  comp.  na^tr,  sup.  na$fl. 

(2.)  That  nubr  (more),  the  comparative  of  wl,  haa  two  form* 
in  the  plural,  nubrt  or  n.tbrere ;  and  that  the  hitter  (mtbtttt)  is 
the  more  common  one.  It  has  the  use  and  meaning  of  the 
English  word  several;  as:— 3$  fab  nub,rtK  ©olraten,  I  saw  several 
soldiers. 

(3.)  That  the  superlative  of  grog  (great)  is  contracted  into 
grojit. 

(4.)  That  crft,  the  superlative  of  cb,ft  (earlier),  is  a  contraction 
for  ebcfl. 

(5.)  That  from  fcer  trfte  (the  earliest  or  first)  and  trc  Uatt  (the 
latest  or  last)  are  formed  tho  correlative  terms  crftcrrr,  the 
former,  and  IcBterer,  the  latter. 

(G.)  That  tho  words  in  the  preceding  list  of  defectives  are 
formed  from  adverbs,  and  are  comparatives  in  form  rather  than 
in  fact. 

§  41.— ADJECTIVES    COMPARED   BY    MEANS   OF   ADVERBS. 
(1.)  When  tho  degrees  of  comparison  are  not  expressed  by  suf- 
fixes, the  adverbs  nubr  (more)  and  am  nuiftcn  (most)  are  employed 
for  that  purpose ;  thus : — 

Positive.  Comparative. 

(Singetcnf,  mindful ;        meb.t  eingetcnf,  more 

mindful ; 
me&r     irre,      more 

astray; 

nutyr    tttfc,      more 
sorry; 

§  42.— OBSERVATIONS. 

The  above  method  of  comparison,  which  is  commonly  called 
the  compound  form,  is  chiefly  used  in  cases — 

(1.)  Where  a  comparison  is  instituted  between  two  different 
qualities  of  the  same  person  or  thing  ;  as  : — <5c  tfl  mt&.r  luftig  oU 
traurig,  ho  is  more  merry  than  sad.  Sr  tear  nub.r  gludlu$  al«  tarfn; 
he  was  more  fortunate  than  brave. 

(2.)  Where  the  adjectives,  like  thoso  in  the  list  above,  are 
never  used  otherwise  than  as  predicates. 

(3.)  Where  the  addition  of  the  suffixes  of  comparison  would 
offend  against  euphony,  as  in  the  superlative  of  adjectives  ending 
in  tfcfo  ;  thus,  batbarifcb,  barbarous. 

§  43.— THE    NUMERALS. 

In  German,  as  in  other  languages,  the  numerals  are  arranged 
into  classes  according  to  their  signification,  viz.,  Cardinal,  Ord»« 
nal,  Distributive,  etc.,  as  will  be  explained  under  their  respec- 
tive heads. 

§  44.— THE    CARDINAL    NUMBERS. 

The  cardinal  numbers,  whence  all  the  others  are  derrred,  are 
those  answering  definitely  to  the  question,  "How  manyP" 
They  are  the  following  : — 


3rrc,  astray  ; 
Seit,  serry  ; 


Superlative. 
am  nutfUn  etncjcttnf, 

most  mindful. 
am  tncifhn  irrt,  most 

astray. 
am  mttflen  Uifc,  meet 

sorry. 
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(5tn«  (tin,  cine,  rin), 

grott, 

tret, 

vter, 

fiinf, 

\ttyt, 

fteben, 

a$t, 

ncun, 

je^n, 

elf, 


fiinfjefyn, 
fec^efjn, 
fiebenje^n  or  fte&jetyn, 


jnxinjig, 

ein  unb  j'ajanjig, 

jwct  unb  jwanjig,  K., 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22,  etc. 


treifug, 

tin  unb  brdjjtcj,  K., 

sieqicj, 

fiinfitg, 

fccf^jig  (not  fecf^tg), 

fictcnjiij  or  ficbjuj, 

acfjtjig, 

neunjig, 

Ijuntcvt, 

Ijuntcrt  unb  ein«, 

^untcrt  unb  yon, 

tyuntcrt  unb  tret,  ic., 

jmct  fyuntert, 

tret  fyunbert, 

taufcnb, 

jttict  taufenb, 

tret  taufeitb, 

jefyn  taufcnb, 

l;untert  tiufenb, 


30. 

31,  etc. 
40. 
50. 
60. 
70. 
80. 
90. 
100. 
101. 
102. 

103,  etc. 
200. 
300. 
1,000. 
2,000. 
3,000. 
10,000. 
100,000. 


eine  million,      1,000,000. 
jiuci  fflitUioiten,  2,000,000. 


(1.)  Observe  that  the  cardinals  are,  for  the  most  part,  inde- 
clinable. 

(2.)  ®in  (one),  however,  is  declined  throughout  like  the  inde- 
finite article.  It  is,  in  fact,  the  samo  word  with  a  different  use, 
and  is  distinguished  from  it  in  speaking  and  writing  only  by  a 
stronger  emphasis,  and  by  being  usually  written  with  a  capital 
initial.  This  is  the  form  which  it  has  when  immediately  before 
a  noun,  or  before  an  adjective  qualifying  a  noun.  Thus  : — 

Masculine. 

f  (Sin  QJJann,  one  man. 

\  (Sin  gttter  £DJann,  one  good  man. 

(  (StncS  3Ranne3,  of  one  man. 

^  S'tncS  guten  2)ianne3,  of  one  good  man. 

(3.)  In  other  situations,  ein  follows  the  ordinary  rules  of 
declension  ;  thus  in  the 


Nom. 
Gen. 


Nom.  (finer, 
Gen.    (SincS, 


Nom.  Der  etne, 
Gea.    £>c3  ctnett, 


(a.) — OLD  FORM. 

etne,  cineS,  one. 

ctner,  cine3,  of  one,  etc. 

(6.) — NEW  FORM. 
tie  cine,  ta3  cine,  the  one. 


tcr  einen, 


einen,  of  the  one,  etc. 


(C.) MIXED    FORM. 

Nom.  OTlcm  cuter,  metne  eine,  mcin  einc?,  my  one. 

Gen.    SDicincS  etncn,        meiner  einen,        meineS  einen,  of  my  one,  etc. 

In  relation  to  the  numeral  ein,  note,  further,  these  three 
things  : — 

(1.)  That  in  merely  counting,  it  has  the  termination  of  the 
neuter,  with  e,  however,  omitted;  as: — StnS,  jtuet,  bret,  one, 
two,  three,  etc. 

(2.)  That  ein  maybe  used  in  the  plural  when  the  design  is 
to  distinguish  classes  of  individuals  ;  as  :— TUe  (Sinen,  the  ones  ; 
ter  (Stiten,  of  the  ones,  etc. ;  just  as,  in  English,  we  say,  the  ones, 
the  others. 

(3.)  That  ein,  unlike  the  English  one,  cannot  be  employed  so 
as  to  fill  the  place  of  a  noun ;  thua,  we  cannot  say  in  German,  a 
new  one,  a  good  one,  etc.  In  such  cases,  the  adjective  stands 
alone. 

(4.)  3roet  (two)  and  brct  (three),  when  the  cases  are  not  suffi- 
ciently pointed  out  by  other  words  in  the  context,  are  declined 
thus : — 


Nom.  3ftet,  two. 
Gen.    Sroetcr,  of  two. 
Dat.    3rc>cten,  to  or  for  two. 
Ace.    3n)et,  two. 


3)ret,  three. 
5)rcter,  of  three. 
JDreten,  to  or  for  three. 
2?rci,  three. 


In  place  of  3rcet,  Betbe  (both),  which  is  declined  like  an  adjec- 
tive in  the  plural,  is  often  employed;  as : — IMtc  2Iugen,  both  eyes ; 
bie  beiten  JBriiber,  both  the  brothers.  The  neuter  bcibeg  never 
refers  to  persons.  (Sect.  XXXII.  1.) 

(5.)  All  the  rest  of  the  cardinals,  when  employed  substan- 


tively,  take  en  in  the  dative,  except  such  as  already  end  in  thesfl 
letters  ;  as  : — 3d;  fyabe  c3  Siinfen  gefagt,  I  have  told  it  to  five  (per- 
sons). 

(6.)  £unbert  and  Xaufenb  are  often  employed  as  collective 
(neuter)  nouns,  and  regularly  inflected ;  as,  singular  nom.  ba* 
•ijuntert,  the  hundred,  gen.  te8  -§untcrt3,  of  the  hundred,  etc. ;  plural 
nom.  tie  •Sunterte,  the  hundreds,  etc.  2JZHlion,  million,  is,  in  like 
manner,  made  a  noun  (feminine),  and  is  in  the  singular  always 
preceded  by  the  article ;  as  : — Sine  SDiidtun,  a  million. 

(7.)  In  speaking  of  the  cardinals  merely  as  figures  or  charac- 
ters, they  are  all  regarded  as  being  in  the  feminine  gender ; 
aa  : — £>te  ©in?,  the  one ;  tie  3met,  the  two ;  tie  iDrei,  the  three ; 
where,  in  each  case,  the  word  3al;t  (number)  is  supposed  to  be 
understood ;  thus,  tie  (3<il?0  brei,  the  (number)  three. 


LESSONS  IN  ASTRONOMY.— XI. 

THE   MOON  :    ITS   MOTIONS. 

THE  earth  differs  from  the  planets  we  have  hitherto  con- 
sidered in  this  important  particular,  that  in  its  journey  round 
the  sun  it  is  accompanied  by  a  secondary  planet  or  satellite — 
the  moon.  This  may  almost  be  considered  as  a  part  of  the 
earth,  for  in  its  revolution  round  the  sun  it  is  not  the  earth's 
centre  that  travels  along  the  orbit,  but  the  centre  of  gravity  of 
the  earth  and  moon  taken  together. 

Some  of  the  superior  planets  are,  as  we  shall  shortly  learn, 
accompanied  by  several  of  these  companions ;  but  the  inferior 
ones  are  all  destitute  of  them.  As  the  moon  is  our  nearest 
neighbour  in  space,  and  exerts  a  greater  influence  on  us  than  any 
other  of  the  heavenly  bodies,  with  the  exception  of  the  sun,  it 
has  naturally  at  all  times  demanded  a  large  share  of  attention. 
Its  great  apparent  size,  and  the  phases  it  presents,  increase 
this  interest. 

To  the  eye,  the  moon  appears  very  nearly  as  large  as  the 
sun.  This,  however,  entirely  results  from  its  greater  proximity 
to  us ;  in  reality,  it  is  the  smallest  of  all  the  heavenly  bodies 
which  can  be  discerned  by  the  unaided  eye.  Its  distance  from  us 
is  easily  learnt  from  its  horizontal  parallax,  which  is  sufficiently 
great  to  be  accurately  measured.  This  varies  in  different 
parts  of  the  orbit ;  but  its  mean  value  is  about  57  seconds, 
and  thus  the  mean  distance  is  found  to  be  238,833  miles. 
Knowing  this  distance,  and  also  the  angle  which  the  moon's 
disc  subtends  to  an  observer,  we  easily  ascertain  its  real 
diameter  to  be  2,153  miles. 

This  body,  then,  revolves  in  its  orbit  round  the  earth,  and 
completes  its  circuit,  reckoning  from  the  time  it  passes  any  star 
till  its  return  to  the  same  star,  in  27  days,  7  hours,  43  minutes, 
11'5  seconds,  which  period  is  known  as  a  sidereal  revolution.  The 
more  usual  plan  of  reckoning  its  period,  is  to  count  from  the 
time  of  one  full  moon  to  the  next.  This  is,  as  has  been  stated, 
greater ;  the  reason  of  the  difference  being,  that  the  moon  is 
full  when  it  is  in  the  part  of  the  heavens  diametrically  opposite 
to  the  sun.  Now,  if  the  earth  remained  stationary,  this  would 
always  occur  in  the  same  part  of  the  sky ;  but  as  the  earth  is 
moving  in  its  orbit  round  the  sun,  carrying  the  moon  with  it, 
by  the  time,  therefore,  that  the  moon  has  completed  its  circuit, 
the  earth  has  travelled  round  nearly  one-thirteenth  of  its  orbit, 
and  the  moon  must  travel  so  much  the  farther  before  it  again 
comes  opposite  to  the  sun.  The  average  length  of  this  period, 
which  is  called  a  sy nodical  revolution,  is  29  days,  12  hours.. 
44  minutes,  3  seconds :  this  interval  is,  therefore,  termed  a. 
lunar  month,  and  during  it  the  moon  passes  in  succession 
through  all  its  phases. 

As  these  changes  in  its  appearance  must  have  often  excited 
the  attention  of  all  observers,  we  must  carefully  explain  tho 
reason  of  them.  The  moon,  it  must  be  remembered,  unlike  the 
sun,  is  a  non-luminous  body,  that  is,  it  does  not  -shine  by  its  own 
light,  but  only  by  that  of  the  sun  reflected  from  its  surface. 
When  the  moon  is  between  the  sun  and  the  earth,  it  is  clear  that 
the  side  towards  the  earth  will  be  in  darkness,  and  then  it  will  be 
called  new  moon.  Fig.  22  will  render  this  more  clear.  In  it  the 
sun  must  be  supposed  to  be  situated  considerably  to  the  right 
of  the  engraving,  consequently  the  illuminated  hemisphere  of 
the  moon  will  always  face  that  way.  E  represents  the  earth, 
and  the  moon  is  represented  in  eight  different  parts  of  its  orbit, 
the  outer  row  of  discs  showing  the  appearance  the  moon  presents 
to  us  when  in  each  of  these  positions.  When  at  A,  as  already 
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explained,  the  dark  hemisphere  U  turned  toward*  the  earth,  and 
horefore,  totally  invisible.     Aa  it  trareU  onward*  in  it- 
orbit,  u  hinall  portion  of  tliu  illuminated  hemisphere  come*  into 
view,  presenting  the  appearance  of  a  narrow  orescent.     At  thin 
:  mil-  tho  whole  of  the  moon  may  at  tituuti  bu  faintly  dUcoruud  by 
:.aked   eye.      This    U 

is  refloctc-d  from  tho  earth 
on  to  tho  moon.ortho  earth- 
thine,  a*  it  is  .-allnl. 

A  moment's  consider** 
tion  of  the  relative  posi- 
tions of  tho  three  bodies 
will  Hhow  that  at  th> 
when  the  moon  is  new  to 
M  I'uith  must  appear 
full  to  tho  inhiibiUnta  of 
the  moon  (should  there  be 
any),  and  thus  at  tliU 
d  tho  most  powerful 
li^'ht  would  bo  refloctod 
upon  her. 

As  tho  moon  travels  on 
in  lu-r  orbit,  more  and  more 
of  her  illuminated  hemi- 
sphere comes  into  sight, 
iill  she  arrives  at  n,  when 
exactly  one-half  of  her  disc 
is  illuminated,  and  it  is 
called  her  first  quarter. 
Still  continuing  to  move  on, 

.she  at  length  arrives,  in  the  course  of  her  circuit  round  tho  earth, 
at  c,  when  the  sun  and  the  earth  are  on  the  same  side  of  her, 
and  accordingly  the  illuminated  hemisphere  is  directed  towards 
us,  presenting  the  entire  disc  of  the  full  moon.  After  passing 
c,  tho  same  series  of  changes  is  repeated,  but  in  the  inverse 
order  ;  the  cusps,  however, 
are  turned  in  the  other 
direction. 

The  phenomena  of  lunar 
and  solar  eclipses  are 
closely  connected  with  the 
motions  of  the  moon :  we 
must,  however,  defer  tho 
consideration  of  the  causes 
which  produce  them  till  we 
have  completed  our  account 
of  the  solar  system. 

There  is  one  very  remark- 
able fact  in  connection  with 
the  moon,  and  that  is  that 
we  have  never  seen  more 
than  about  one-half  of  its 
surface.  It  rotates  on  its 
own  axis  in  exactly  the 
same  time  that  it  takes  to 
revolve  around  the  earth, 
and  hence  the  same  side  is 
always  turned  towards  us. 
Owing  to  the  fact  that  the 
moon's  axis  is  inclined 
about  1^°  to  the  plane  of 
its  orbit,  we  occasionally 
see  a  little  beyond  tho 
north  pole,  and  then  a 
similar  distance  beyond  the 
south.  This  variation,  how- 
ever, which  is  known  as  its 
libration  in  latitude,  is 
very  slight.  It  has  also  a 
slight  libration  in  longitude, 
but  both  these  motions  are 

so  small,  being  in  fact  almost  imperceptible,  that  they  do  not 
sensibly  interfere  with  the  accuracy  of  the  above  statement. 
A  good  deal  of  fruitless  controversy  has  frequently  arisen  as 
to  whether  the  moon  does  actually  rotate  or  not.  The  fact 
that  she  always  presents  one  side  towards  the  earth  is  not  at 
all  disputed  ;  the  only  question  is  whether  this  motion  ought  to 


be  called  rotation  or  not.  A  very  little  consideration,  however, 
will  BOOD  convince  the  student  that  when  he  compares  it  with 
tho  nun,  or  *orae  fixed  body,  it  does  actually  rotate  on  its  axi*. 

By  mean*  of  a  goo»  teleioope  a  very  distinct  view  may  be 
obtmuud  of  tUo  uioon.     With  a  power  of  1000  we  are,  an  it  were, 

brought  within  239  milM 
of  it*  surface,  and  on  very 
favourable  occasion*  a 
power  even  higher  than 
this  has  been  applied 
With  the  highest  power, 
however,  yet  employed,  no 
trace  of  any  inhabitant*  ha* 
been  discovered,  though 
any  large  town  mnut  hare 
been  seen,  did  snch  exist 
on  the  visible  side. 

Even  to  the  naked  eye 
the  moon  present*  the  ap- 
pearance of  a  ragged  and 
uneven  surface,  and  tele- 
scopic observation  confirms 
this  opinion.  We  find  that 
in  many  parts  of  it*  sur- 
face very  high  mountains 
exist,  and  the  elevation*  of 
many  of  these  have  been 
measured  by  observing  the 
shadows  cast  by  them  when 
the  sun  shine*  obliquely. 
At  the  time  of  full  moou 
these  shadows,  that  have  hitherto  been  so  conspicuous,  disap- 
pear, as  the  suu  then  shines  vertically  upon  them.  Very  accu- 
rate maps  have  now  been  drawn  of  the  moon's  surface  on 
a  large  scale,  and  the  principal  mountains  have  received  names, 
usually  those  of  celebrated  astronomers.  One  peak,  named 

Newton,  is  found  to  have 
an  elevation  of  nearly 
24,000  feet,  and  several 
others  are  very  lofty. 
Figure  23  presents  a  good 
general  idea  of  its  appear- 
ance ;  it  is,  however,  a 
much  more  beautiful  object 
for  telescopic  observatior 
previously  to  its  first  quar- 
ter, as  at  that  time  the 
shadows  impart  a  greater 
relief  to  its  surface. 

The  most  careful  tele- 
scopic observations  hare 
shown  that  our  satellite  is 
devoid  of  an  atmosphere, 
or,  at  least,  that  if  one  be 
present  at  all.  its  density 
must  be  less  than  that  of 
the  most  perfect  vacuum 
which  can  be  obtained  by 
the  air-pump.  On  account 
of  this,  twilight  does  not 
exist  on  its  surface,  and  a 
sharp  line  divides  the  illu- 
minated portions  from  tht 
dork  parts.  When  we  gat* 
on  it  through  a  powerful 
glass,  the  dork  black  sha- 
dow may  be  seen  gradually 
diminishing  in  length  a* 
the  sun  shines  more  verti- 
cally on  the  mountains. 

The  elevated  peaks  of 
the  mountains  of  the  moon 

likewise  catch  and  reflect  the  rays  of  the  sun  long  before  the 
plains  around  them,  and  shine  out  brilliantly  against  the  dark 
ground.  The  most  remarkable  feature,  however,  in  the  lunar 
scenery  is  the  number  of  ring-craters  which  exist  on  its  surface. 
These  resemble  huge  volcanic  craters.  In  some  a  large  plain, 
somewhat  circular  in  shape,  is  surrounded  by  a  lofty  and  rugged 
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mountain  wall,  which  almost  or  quite  encloses  it.  Not  unfre- 
quently  a  solitary  peak  stands  erect  in  the  middle  of  this  plain, 
attaining  nearly  the  same  height  as  the  sides ;  in  other  instances 
the  interior  ia  so  large  that  mountain-chains  run  across  it.  The 
number  of  these  cavities,  especially  in  the  southern  hemisphere, 
is  very  great,  and  some  of  them  are  of  such  a  size  as  to  be  aptly 
designated  walled  plains.  Even  with  the  most  powerful  telescopes 
we  are  unable  to  distinguish  any  of  the  more  minute  features  of 
these  mountains  and  ranges :  the  whole  appearance  of  them,  how- 
ever, seems  to  speak  most  strongly  of  the  violent  action  of  vol- 
canic force,  and  shows  that  in  former  times  great  convulsions  of 
nature  have  taken  place  here. 

The  telescope  also  shows  many  level  plains  on  the  moon's  sur- 
face, which  were  formerly  taken  to  be  seas,  and  which  still  retain 
their  names,  though  it  is  now  evident  that  they  are  merely  dry 
plains.  The  Sea  of  Clouds,  the  Bay  of  Bainbows,  and  the  Ocean 
of  Storms,  are  some  of  these  spots.  It  is  now  believed  that  no 
water  at  all  exists  on  the  moon,  or,  at  least,  on  the  side  of  it 
turned  towards  us  ;  some,  indeed,  have  supposed  that  its  centre 
of  gravity  is  nearer  the  other  side,  and  that  hence  all  the  air  and 
water  are  accumulated  there,  but  this  is  not  known. 

The  motion  of  the  moon  is  very  complicated  indeed,  as  so  many 
disturbing  causes  affect  it.  It  is,  in  fact,  a  very  difficult  problem 
to  calculate  exactly  the  position  it  will  occupy  at  any  given  time : 
this  problem  has,  however,  been  solved,  and  its  movements  are 
now  fully  understood.  Its  principal  motion  is,  as  has  been 
explained,  one  of  revolution  round  the  earth  ;  the  earth  is,  how- 
ever, at  the  same  time  pursuing  its  journey  round  the  sun,  and 
thus  the  combination  of  these  two  movements  makes  it  describe 
a  path  which  is  in  reality  a  succession  of  curves.  If  a  pencil 
were  attached  to  one  of  the  spokes  of  a  wheel,  and  made  to  trace 
a  line  on  a  piece  of  paper  as  the  wheel  travelled  onwards,  we 
should  obtain  a  rough  representation  of  this  path.  There  are, 
however,  several  inequalities  in  its  motion.  One  of  the  prin- 
cipal of  these  is  the  evection,  which  arises  from  the  alteration  in 
the  eccentricity  of  the  moon's  orbit  produced  by  the  different 
positions  of  the  sun  with  regard  to  it,  and  at  times  makes  a  dif- 
ference of  1°  20'  in  the  moon's  longitude.  The  variation  is 
another  irregularity  likewise  dependent  upon  the  position  of  the 
sun  :  when  in  that  part  of  its  orbit  in  which  it  is  moving  away 
from  that  luminary,  the  moon's  motion  is  retarded  by  the  sun's 
attraction,  and  when  in  the  opposite  part  of  its  orbit  it  is  ac- 
celerated to  a  similar  extent.  The  other  variations  are  so  slight 
that  they  need  not  be  referred  to  here. 


LESSONS  IN,  SPANISH.— Y. 

POSSESSIVE   PKONOUNS. 

THE  possessive  pronouns  are,  mio,  my ;  tuyo,  thy  ;  suy<?,  his, 
lier,  its,  or  their;  nuestro,  our;  vuestro,  your.  They  are  de- 
clined in  the  following  paradigm : — 

Singular.  Plural. 

MASCULINE.  FEMININE.  MASCULINE.  FEMININE. 

Mio,  mia;  mios,  mias. 

Tuyo,  tuya;  tuyos,  tuyas. 

Suyo,  suya;  suyos,  suyas. 

Nuestro,  nuestra;  nuestros,  nuestras. 

Vuestro,  vuestra;  vuestros,  vuestras. 

The  possessive  pronouns  mio,  tuyo,  and  suyo,  with  their  femi- 
nines,  drop  their  last  syllable  when  they  precede  the  noun  to 
which  they  belong  ;  as — 


Mi  padre,  mi  madre, 
Sus  caballos, 


Iffy  father,  my  mother. 
His  (her  or  their)  horses. 


If  mio,  tuyo,  or  suyo  come  after  the  noun  to  which  they 
belong,  the  last  syllable  is  retained  ;  as — 

i  Padre  mio  !   j  madre  inia !  My  father !  my  mother .' 

Este  libro  es  suyo,  This  look  is  his  (or  hers,  or  theirs). 

The  possessive  pronouns  agree  in  gender  and  number  with 
the  object  possessed,  and  not  with  the  person  or  thing  possess- 
ing. Thus,  su  libro  may  mean  his  book,  her  book,  or  their  book; 
sus  libros  may  mean  his  books,  her  books,  or  their  books. 

The  context  will  generally  show  whether  suyo  should  be  ren- 
dered his,  her,  or  their.  Otherwise,  to  prevent  ambiguity,  de  el, 
of  him ;  de  ella,  of  her ;  de  ellos,  of  them  (mass.) ;  de  ellas,  of 
them  (fern.),  etc.,  are  added ;  as — 


Este  libro  es  suyo  de  €1,  This  book  is  his. 

Este  libro  es  suyo  de  ella,  This  book  is  hers. 

Estos  libros  son  suyos  de  vmd.,  These  books  are  yours. 

Estos  libros  son  suyos  de  ellas,  These  books  are  theirs  (fein.). 

The  absolute  possessive  pronouns  mine,  thine,  his  own,  her 
own,  its  own,  ours,  yours,  theirs,  are  formed  by  placing  the 
definite  article  before  the  possessive  pronouns ;  thus,  el  mio,  la 
mia,  los  mios,  las  mias,  mine;  el  nuestro,  la  nuestra,  los  nuea- 
tros,  las  nuestras,  ours;  as — 


Su  hermano  y  el  mio, 

Tu  rnadre  y  la  mia, 

Vuestras  hermanas  y  las  mias, 


His  brother  and  miue. 
Thy  mother  and  mine. 
1'our  sisters  and  mine. 


When  in  English  the  preposition  of  comes  before  the  absolute 
possessive  pronoun,  as  in  such  phrases  as  "a  horse  of  ours," 
"  a  dog  of  mine,"  etc.,  the  preposition  is  not  used  in  Spanish  ; 
as — • 

Un  bijo  mio  es  capitau,  A  son  of  mine  is  captain. 

Instead  of  the  personal  pronouns,  the  definite  article  is  used 
in  Spanish  when  any  member  or  part  of  the  human  body  is 
described  as  being  acted  upon  in  such  a  manner  as  to  make  it 
evident  that  it  refers  to  the  person  himself  to  whom  the  member 
or  part  belongs  ;  as — 


El  la  toino  por  la  mano, 
Ella  levanto  los  ojos, 


Ho  took  her  by  her  (the)  hand. 
She  raised  her  (the)  eyes. 


He  touched  the  hand  to-liim. 
The  hand  to-him  trembles. 
He  to-thee  took  the  boots. 


If,  however,  part  of  the  human  body,  or  parts  of  dress,  be 
described  as  acting,  or  the  object  of  an  action,  and  the  article 
alone  would  not  leave  it  evident  to  whom  such  part  belongs, 
then  (instead  of  a  possessive  pronoun)  a  personal  pronoun  and 
the  definite  article  are  both  used  ;  as — 

El  le  toco  la  mano, 
La  mauo  le  tiembla, 
El  te  tomo  las  botas, 

In  these  examples  the  learner  will  perceive  that  in  English 
the  possessive  pronoun  alone  would  have  been  employed  :  for 
example — he  touched  his  hand ;  his  hand  trembles ;  he  took 
thy  boots. 

To  prevent  ambiguity,  vmd.  or  vmds.  (your  ivorship  or  your 
worships)  is  often  used  in  addition  to  the  possessive  pronoun 
or  the  definite  article  ;  as,  Yo  le  doy  a  vmd.  muchas  gracias,  I 
to  him  give  to  your  worship  many  thanks ;  that  is,  J  give  you 
many  thanks.  Sus  or  los  hijos  de  vmd.,  seuor,  son  amablcs,  his 
or  the  sons  of  your  worship,  sir,  are  amiable;  that  is,  your 
sons,  sir,  are  amiable.  Mis  hijas  y  las  suyas  de  vmd.  son  jovenes, 
my  daughters  and  yours  (his  of  your  worship)  are  young. 


Cabeza,  liead. 
Calle,  f.,  street. 
Duele,  (it)  pains,  (it) 
aches. 


VOCABULARY. 

Garganta,  throat. 
Levanto,  (he)  raised. 
Mano,  f.,  hand. 
Ojo,  eye. 


Por,  by,  through. 
Sobrino,  nephew. 
Tomo,  (he)  took. 


MODEL  SENTENCES. 


Las  casas  son  suyas,  the  houses  are 
his  (or  Tiers,  or  theirs). 

Los  sombreros  son  suyos  de  el,  the 
hats  are  his. 

Tu  hermaua  y  la  mia  tienen  ham- 
bre  y  sed,  thy  sister  and  mi/ie 
are  hungry  and  thirsty. 


Pedro  es   amigo  mio,  Peter  is  a 

friend  of  mine. 
La    inuger   levanto    los    ojos,    the 

woman  raised  her  (the)  e'jes. 
Le   duele  la   garganta  de  Pedro, 

the  throat  of  Peter  pains  him;* 

i.e.,  Peter's  throat  ia  sore. 


EXEBCISE  11. — SPANISH-ENGLISH. 

1.  El  juez  hablo  a  sus  aruigos.  -.  Mi  madre  tiene  hambre.  3.  Su 
criado  tieue  sed.  4.  Su.  hija  tiene  tves  cucharas.  5.  Nuestras  criadas 
son.  culpables.  6.  El  libro  es  mio.  7.  La  cuchara  es  tuya.  8.  Los 
sombreros  sou  nuestros.  9.  Mi  padre  ine  vio.  10.  Los  caballos  son. 
suyos  de  ella.  11.  Las  cucharas  son  suyas  de  ellos.  12.  Las  casas  son 
mias.  13.  El  medico  es  arnigo  mio  y  suyo  de  el.  14.  El  dio  el  libro 
a  un  amigo  nuestro.  15.  El  levanto  las  rnaiios.  16.  Ella  levanto  los 
ojos.  17.  El  criado  tieue  uu  sombrero  en  la  mano.  18.  La  cabeza  me 
duelo.  19.  Me  duele  la  garganta.  20.  El  piutor  le  tomo  el  sombrero, 
y  fue  a  casa  del  mddico.  21.  Mi  sobrino  levanto  la  cabeza.  22.  Vmd. 
tiene  su  diuero.  23.  La  muger  tiene  su  libro.  24.  Vmd.  escribio 
algunas  cartas  a  sus  amigos.  25.  Vms.  dieron  tres  libros  a  sns  criadas. 
26.  El  medico  le  dio  a  vmd.  muchos  libros.  27.  Lns  casas  sou  suyaa 


*  Literally,  "to-him  pains  the  throat  of  Peter.' 
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de  V.     28.  Los  cabullo*  BOU  miyo*  do  VV.     29.  Bun  libros  do  You.  MM 
taeno*.     30.  Vm.  halUi  su  dinero. 

EXERCIBK    12. — EN., 

•h.     2.  My  :  »>r.     3.  My  friend*  fouud 

a  troaxn  .-I.     4.  Thy  brother  saw  a,  book  in  the  sin--  • 

Mid  a  hat.     6.  The  physician  spoke  to  hi-, 

imjry.     8.  Hi*  horso  in  strong.     9.   All  my  books 
•io.     10.   Hi*  female  servant  in  thirety.     11.  I  nm  going  to  bin 
(or  her)  house.      12.    Our  female  servant*  are  talkative.       : 
houses  are  tin  ipoous  are  hers.     15.  The  horses  are  theirs. 

.  holme  and  mine  (la  mia)  are  beautiful.     17.  '1  i. 

rs  and  mine  aro  very  poor.     19. 

intent  and  oars  are  proud.     30.  Peter  in  (a)  iiephow  of  mine 

pointer  is  a  friend  of  tniiio  and  his.      22.  A  foniulo 

.  1  u  hut  in  tho  street.     23.  She  raised  her  1.  m  1- 

•  T  raised  his  head.     25.  The  male  servant  has  a  hat  on  (#n)  bis 

(la)  head.     26.  He  took  her  by  her  hand.     27.  She  took  him  by  hU 

28.  His  head  aohes.     29.  Peter's  head  aches.     30.  My  throat 

pains  me.     31.  Ttie  physician  took  his  hat,  and  went  to  (the)  house  of 

the  painter.     .;j.  The  woman  took  the  hats.     33.  You  gave  a  book 

to  your  •  .   You  (plur.)  gave  to  your  mole  servants  two  silver 

spoons.     3.5.  Your  daughters  are  very  beautiful.     36.  The  oxen  aro 

:•  gave  you  three  hats.      38.  Your  sons  are 

39.  Your  sisters  are  most  amiable.     40.  You  have  not  your 

41.  The  woman  has  not  your  book.      42.  You  wrote  not 

to  your  friouin.     43.  Your  father  is  rich. 

In  the  last  eleven  sentences  of  tho  above  exercise,  when  the 

a  (you  or  -your)  occurs,  it  is  to  be  rendered  by  vmd. 

easos  and  possessive  pronouns ;  thus,  "  You 

found  your  book,"  vmd.  hallo  su  libra  (literally,  your-worship 

found  his  book). 


KEY  TO  EXERCISES  IN  LESSONS  IN  SPANISH.— IV. 

EXERCISE  7. 

1.  The  woman  is  very  amiable.     2.  The  judge  is  very  old.     3.  Tho 

man-servant  is  very  culpable.     4.  The  Spanish  language  is  beautiful, 

•/  harmonious.     5.   The  moon  is  very  brilliaut.     6.  The  stars 

are  very  brilliant.      7.  The  towers  are  very  high.      8.  The  Spanish 

women  are  very  proud.     9.  The  judge  is  very  scrupulous.     10.  The 

house  is  very  high.     11.  Tho  ox  is  as  strong  as  the  horse.     12.  The 

is  more  robust  than  the  printer.     13.  The  maid-servants  of 

:uish  lady  are  more  talkative  than  the  men-servants   of  the 

German.     14.  Tho  sun  is  more  brilliant  than  the  moon.     15.  The  moon 

is  less  brilliant  than  the  sun.     16.  The  physician's  daughter  is  less 

hauJsome  than  tho  judge's  daughter.     17.  The  houses  are  not  so  high 

as  the  towers. 

EXERCISE  8. 

1.  El  monte  es  altisiiuo.  ~.  El  criado  es  muy  viejo.  3.  La  lengua 
cspaiiola  es  bella  y  muy  armoniosa.  4.  El  sol  es  muy  brilliante.  5. 
Las  estrellas  son  muy  brilliantes.  6.  El  pintor  es  tan  sobdrbio  que  el 
juez.  7.  El  caballo  es  tan  fuerte  como  el  buey.  8.  El  carpintero  es 
tan  rico  quo  el  impresor.  9.  Las  hijas  de  la  Alemana  son  indues  cul- 
pables  que  las  hijas  de  la  Espauola.  10.  Las  estrellas  son  mdnos  bril- 
liantes quo  la  luua.  11.  El  Icon  es  mas  fuerte  como  el  caballo.  12. 
El  jucz  es  mas  sabio  que  el  medico. 

EXERCISE  9. 

1.  Peter  wrote  me  two  letters.  2.  She  gave  him  a  book.  3.  He 
found  them.  4.  She  wrote  to  them  some  letters.  5.  The  physician 
spoko  to  them.  6.  I  am  poor  and  old.  7.  Thou  art  very  wise.  8.  Ho 
is  ignorant.  9.  We  are  strong  and  rich.  10.  The  painter  gave  theo 
a  silver  spoon.  11.  The  woman  saw  us.  12.  The  carpenter  spoke  to 
us.  13.  Tho  Spaniards  spoke  to  him.  14.  The  judge  has  much  con- 
fidence in  you.  15.  Peter  gave  you  the  book.  16.  The  German  did 
not  give  you  the  money.  17.  The  German  lady  did  not  speak  to  you. 
18.  Tho  woman  did  not  speak  to  me.  19.  The  painter  saw  thee  not. 
20.  Tho  carpenter  did  not  find  them.  21.  I  am  going  to  give  you  a 
book.  22.  You  are  rich.  23.  You  (plur.)  are  poor.  24.  You  (plur.) 
are  proud. 

EXERCISE  10. 

1.  Pedro  me  escribiu  dos  curtas.  2.  El  piutor  le  dio  un  libro.  3. 
Ella  los  hall  >.  4.  Kl  1,-s  <  scril'i,'.  ultimas  cartes.  5.  Yo  soy  pobre  y 
viejo.  (i.  El  juez  les  habliS.  7.  Tu  eres  muy  rico.  8.  El  es  sabio. 
9.  Nosotros  somos  ignorantes.  10.  Ellos  son  fuertos  y  ricos.  11.  Kl 
pintor  to  dio  una  cuchara  de  plata.  12.  La  muger  nos  vi<5.  13.  El 
aarpiutcro  nos  hablo.  14.  La  Espauola  le  hablu.  15.  El  medico  le  vie'.. 
16.  La  Francesa  los  vio.  17.  La  Alemana  las  vio.  18.  El  carpintoro 
lo  hizo  para  £1.  19.  El  pintor  tiene  coufianza  en  clla.  20.  I 
prcsores  tienen  mncha  confianza  en  el.  21.  El  Indies  lo  hizo  para  mi. 
22.  Vmd.  me  dio  un  libro.  23.  V.  es  muy  sibio.  :!  I.  Vn. 
hambre.  25.  Vm.  ticno  una  cnsa.  2C<.  Vms.  tienen  Bed.  27.  Vds.  no 
son  soWrbios.  28.  VV.  am  MI  la,  verdad.  29.  El  medico  tieno  mucha 
< •imiuin/.i  envd.  30.  Yo  voy  &  darle  un  libro. 


JN"  GEOLOGY.— XVII!. 

K  UPPER  COAL  MEASURES. 

IN  many  localities  where  coal-bod*  aro  developed,  immediately 
ing  them  appear*  aootuddemble  deposition  of  ooanev 
grained  sandstones.  Generally  they  are  very  white,  though 
sometimes  they  pasn  through  the  intervening  •hade*  to  brown, 
Intorlayered  with  these  sandstones,  grits,  band*  of  limestouas, 
•hale,  etc.,  are  sometimes  found.  This  is  the  millttone-yrit. 
It  in  not  sufficiently  universally  developed  to  take  its  rank  aa 
a  separate  formation,  but  is  generally  claused  directly  with 
tho  Upper  Coal  Measure*,  and  w  reckoned  as  a  carboniferous 
sandstone. 

In  the  Bristol  coal  basin  the  millstone-grit  reach**  a  thick* 
ness  of  1,000  feet.     In  the  Forest  of  Dean  coal-field 
attains  270  feet.     Passing  to  tho  north,  in  Derbyshire  it*  thick- 
ness is  1,600  feet,  and  it  gradually  grown  thinner, 
north  of  Yorkshire  and  in  Durham  it  has  thirn:;_  uown  to  41* 
feet. 

In  Ireland,  Sir  R.  Griffiths  finds  that  the  thickness  of  tho 
millstone-grit  varies  from  350  to  1 ,800  feet. 

In  many  localities  in  the  North  of  England  the  position  of 
this  sandstone  is  sharply  denned.  If  we  travel  northwards 
from  Leeds,  which  is  on  tho  edge  of  tho  Yorkshire  coal-field, 
we  shall  find  in  a  few  miles  the  whole  aspect  of  the  country 
changed.  The  black  complexion  of  a  cpal-field  is  replaced  by 
the  white  walls  and  houses  of  tho  millstone-grit.  The  roadu 
are  no  longer  black  with  tho  slag  and  ashes  of  the  engine  fires ; 
the  forest  of  mill  chimney  3,  which  always  springs  np  over  a  coal- 
field, has  disappeared ;  and  tho  pure  country  air  is  a  pleasing 
exchange  for  the  dark  and  questionable  atmosphere  of  tho 
manufacturing  towns  which  thickly  stud  the  neighbourhood  of 
coal.  Before  geology  had  attained  its  present  state  of  accuracy 
many  wcro;  the  expensive  and  futile  attempts  to  find  coal 
beyond  the  boundary  of  the  coal-fields.  The  land-owner  could 
not  understand  why  his  neighbour  only  a  few  miles  distant 
should  possess  a  coal-mine,  and  he  be  deprived  of  that  source 
of  wealth.  And  then,  unfortunately,  the  millstone-grit  fre- 
quently contains  bands  of  dark-coloured  shales.  When  one  of 
these  bands  is  cut  through  in  sinking  a  well,  as  the  buckets 
bring  up  the  dark  bituminous  shale,  it  in  considered  an  a  sure 
sign  that  there  is  coal ;  renewed  hope,  even  amounting  to  con- 
fidence, inspires  the  sinking  of  a  shaft,  and  after  tho  expenditure 
of  perhaps  thousands  of  pounds,  the  fruitless  search  is  aban- 
doned. Experience  and  careful  survey  has  assured  us  that 
when  tho  coal-bed  comes  to  an  end,  and  beneath  it  there- 
appears  the  white  quartzoso  sandstone — the  millstone-grit — no- 
search  need  be  made  for  coal,  for  none  will  be  found. 

The  Coal  Measures. — Seeing  that  almost  all  of  our  English 
coal  is  mined  from  the  deposits  of  the  carboniferous  period,  it 
is  not  to  be  wondered  that  tho  idea  has  become  general  that 
coal  is  only  found,  and  was  only  deposited  during  this  geological 
epoch.  This,  however,  is  far  from  being  the  case.  It  was 
possible,  as  we  shall  see  when  we  enter  upon  tho  description  of 
the  formation  of  coal,  that  the  deposit  of  the  vegetable  matter 
might  have  taken  ploco  in  any  period,  and  in  most  of  them  it 
actually  did,  yet  according  to  our  present  knowledge  by  far  the 
greatest  quantity  of  coal  is  procured  from  tho  deposits  which 
form  tho  carboniferous  period.  Coal  of  this  age  is  found  in  tho 
British  Isles,  Central  France,  Germany,  Central  Europe,  Spain, 
India,  Australia,  Chili,  Peru,  Melville  Island,  Nova  Scotia, 
Isthmus  of  Panama,  and  in  the  United  States  600,000  square 
miles  ore  occupied  with  the  formation. 

Tho  next  most  prolific  source  of  coal  is  the  oolite  system. 
The  coal-fields  of  Southern  India,  Borneo,  Labuau,  the  Philip- 
pine Islands,  and  most  probably  of  China  and  Japan,  are  of 
this  age. 

Tho  coals  of  Vancouver's  Island  and  the  Saskatchewan 
prairies  are  cretaceous,  while  those  of  New  Zealand  and  tho 
Pacific  Islands  are  a  still  newer  deposit,  probably  tertiary.  In 
Germany  a  vegetable  accumulation  of  this  last  period  is  worked 
for  a  non-bitumonised  coal  which  is  termed  liynitc.  Perhaps 
tho  New  Zealand  deposit  was  surrounded  by  peculiar  circum- 
stances, which  favoured  its  bitnmonisation. 

In  our  next  lesson  we  intend  to  view  coal  in  its  practical 
light,  that  is,  as  to  tho  comparative  value  of  its  different  kind* 
— to  the  mode  by  which  it  is  exhumed,  and  some  of  the  most 
prominent  facts  connected  with  its  consumption.  Now,  we 


136 


THE   POPULAR   EDUCATOR. 


shall  confine  ourselves  to  geology  proper,  and  not  trespass  upon 
mining  engineering. 

It  ia  needless  to  cite  any  proofs  that  coal  owes  its  origin  to 
vegetable  growth,  more  than  to  say  that  the  microscope  can 
occasionally  reveal  the  woody  structure,  and  fossil  trees  are 
frequently  found  in  situ;  hence  there  is  no  room  for  doubt. 

Moreover,  a  careful  study  of  the  different  geological  forma- 
tions has  furnished  us  with  the  history  of  the  vegetable  accu- 
mulaiions  from  the  present  to  the  most  remote  eras.  The  peat 
mosses  represent  the  accumulations  now  in  course  of  formation. 
Digging  down  into  the  bog,  with  a  little  care,  the  different 
plants  may  be  separated  from  the  decaying  mass  sufficiently  to 
distinguish  them.  A  considerable  change  has  passed  over 
them  ;  they  have  lost  their  colour  and  their  suppleness,  and  are 
dark,  sometimes  quite  black  and  friable.  Older  still  is  the 
brown  coal  of  Germany.  The  form  and  structure  of  the  plants  is 
yet  capable  of  being  discerned.  But  the  lignite  is  more  stone- 
like  than  the  peat.  Deeper  down  and  longer  buried  has  been 
the  jet  found  in  the  secondary  strata  of  Yorkshire  and  the 
north  of  Scotland.  This  substance  is  again  a  step  nearer  the 
true  coal  which  the  lower  formations  contain. 

Coal  properly  so  called  has  been  tho- 
roughly submitted  to  the  process  of  bitu- 
menisation,  as  the  peculiar  change  has  been 
termed.  All  these  vegetable  matters  yield 
to  chemical  analysis  the  same  substances. 

The  whole  aspect  of  the  carboniferous 
period  points  to  a  time  in  which  circum- 
stances combined  to  cause  the  most  rapid 
vegetable  growth.  The  depositions  which 
now  form  our  coal-fields  were  made,  not  in 
the  deep  sea,  but  in  shallow  estuaries.  The 
occurrence  of  "  mussel-beds,"  as  the  miners 
term  accumulations  of  Modiola  fossils  ;  the 
fossils  of  batrachian-like  reptiles,  which 
mast  have  lived  partly  upon  land  ;  the  hun- 
dreds of  species  of  ferns  and  other  delicate 
flora,  whose  leaves  and  stems  give  no  evi- 
dence of  rough  treatment,  as  if  they  had 
been  carried  down  by  large  rivers  and  de- 
posited upon  the  bed  of  the  ocean,  all  indi- 
cate that  the  period  of  the  coal  deposit  was 
marked  by  vast  low-lying  marshy  estuaries, 
something  like  the  Sunderbunds  of  India, 
the  thickly  wooded  Delta  of  the  Ganges,  or 
the  cypress  swamps  of  America,  if  only  they 
were  in  connection  with  the  sea. 

The  flora,  however,  of  the  carboniferous 
period  differed  considerably  from  that  of  a 
forest  such  as  is  now  found  on  the  earth. 
All  the  trees  were  almost  wholly  of  the  class 
called  endogenous;  that  is,  as  we  explained 
in  a  previous  lesson,  those  whose  growth 
was  from  the  interior,  like  the  cane  and 
bamboo,  and  which  therefore  exhibit  no 

rings  of  growth  as  the  exogenous  plants,  the  chief  of  our  present 
flora,  do.  These  endogenous  plants  are  capable  of  rapid  growth, 
and  to  this  fact  may  probably  be  ascribed  the  vast  accumula- 
tion of  vegetable  matter  which  is  fossilised  in  our  own  coal- 
beds.  We  cannot  imagine  such  accumulations  to  have  been 
formed  of  trees  which  required  a  long  number  of  years  for  their 
growth.  Some  of  the  trees  of  the  carboniferous  period  belong 
to  the  class  of  Conifers,  which  is  the  connecting  link  between 
the  endogens  and  the  exogens. 

Some  of  the  members  of  the  carboniferous  jungles  we  shall 
now  describe ;  and  by  reference  to  our  sketch  of  a  coal  forest, 
an  admirable  idea  of  the  flora  of  the  period  will  be  obtained. 

Tlie  Sigillaria  and  the  Stigmaria. — The  coal  itself  seldom 
yields  fragments  of  plants  which  can  be  recognised  ;  but  imme- 
diately underlying  the  seam  of  coal  is  a  bed  of  shale,  once  the 
soil  in  which  the  trees  of  the  carboniferous  forest  grew.  This 
deposit  yields  abundance  of  vegetable  remains.  Most  prominent 
amongst  these  fossils  is  the  Stigmaria,  so  called  from  the 
punctures  (stigma)  wi,th  which  its  surface  is  covered.  It  is  a 
roundisii  stem,  with  forked  branches  at  its  extremity.  Tor  long 
it  was  supposed  to  have  been  a  water-plant,  which,  sinking  to  the 
bottom,  became  covered  frith  the  mud,  and  so  fossilised ;  but 
now  it  has  been  proved  that  the  stigmaria  is  the  root  of  the 
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Sigillaria,  a  great  tree  which  predominated  in  the  forests  of  the 
time.  From  the  punctures  these  long  flsshy  roots  gave  off  cellular 
rootlets.  This  formation  was  precisely  adapted  to  feed  the  great 
succulent  tree  with  large  supplies  of  moisture.  The  tree  was 
very  different  from  any  we  know.  It  rose  up  from  fifty  to  eighty 
feet  with  a  branchless  stem ;  but  near  its  top  flourished  a  pro- 
fusion of  long  slender  leaves.  The  sigillaria  was  a  true  crypto- 
gam, but  only  one  specimen  has  been  found  in  which  the  seed 
was  attached.  The  seed-lobes  were  roundish  cases  growing  on 
the  enlarged  stem  of  the  leaves,  and  from  the  structure  and 
arrangement  of  the  spores,  the  sigillaria  has  been  proved  to  be 
a  near  relation  to  the  club-mosses. 

The  Lepidodendron  (lepis,  a  scale,  and  dendron,  a  tree)  was 
almost  as  numerous  as  the  sigillaria.  Although  very  different 
in  appearance,  yet  they  are  closely  allied.  The  stem  of  the 
sigillaria  is  fluted,  but  that  of  the  lepidodendron  is  marked 
regularly  with  lozenge-shaped  whorls.  It  was  almost  as  large 
as  its  neighbour,  but  its  seeds  were  something  like  the  cones  of 
our  fir-trees,  and  the  top  of  the  tree  ramified  into  numerous 
branches  covered  with  short  stumpy  leaves. 

The  Calamites  were  of  a  very  different 
appearance  from  any  other  plant  of  tha 
forests,  and  as  different  from  any  tree  of  our 
time.  The  stem  was  tall,  smooth,  and  slen- 
der, marked  near  the  bottom  with  circles 
of  whorls  or  pits,  from  which  had  fallen  the 
leaves.  The  branches  were  given  off  in 
rings  round  the  stem,  and  they  again  bore 
smaller  twigs,  arranged  in  a  similar  manner. 
The  fruit  was  developed  at  the  end  of  the 
branches,  and  agrees  even  to  the  most  minute 
particulars  with  that  of  the  horse-tail.  The 
root  of  the  calamite  was  pointed,  not  unlike 
a  carrot,  but  marked  with  regular  whorls 
where  the  rootlets  had  branched  off. 

Of  these  three  specimens  of  the  faunti, 
of  the  coal  period  were  the  forests  of  the 
age  chiefly  composed.  Their  representatives 
with  us  are  very  small  and  insignificant 
plants;  the  club-mosses  and  horse-tails  of 
our  marshes  and  ponds  are  the  best  known. 
But  in  those  days  their  relations  were  giants, 
rivalling  the  highest  of  our  forest  trees. 
The  growth  of  this  profuse  vegetation  must 
have  been  very  rapid,  and  the  repeated 
alterations  of  level  of  those  low-lying  marshy 
forests  frequently  caused  them  to  be  sub- 
merged and  covered  with  a  deposit  of  sedi- 
mentary matter.  No  sooner,  however,  did 
the  waters  drain  off  than  up  sprung  another 
jungle,  to  decay  in  its  turn,  and  add  its 
quota  to  the  forming  coal-bsd. 

In  examining  the  shales   of  the   period, 
the  student  will  constantly  find  beautifully 
preserved    specimens    of    fern    and    other 
leaves.     The  most  common  of  these  ferns  are  the  Sphenopteris 
(the  wedge-fern,  Fig.  94),  the  Pecopteris  (comb-fern,  Fig.  95),  and 
the  Neuropteris  (nerve-fern,  Fig.  96). 

Of  the  animal  remains  yielded  by  the  coal  measures  proper, 
the  first  was  discovered  in  1844,  in  the  coal  of  Minister- Appel, 
in  Rhenish  Bavaria.  It  was  a  true  reptile,  nearly  related  to  the 
salamanders,  and  was  named  the  Apateon  pedestris.  A  few 
years  later  the  coal  measures  near  Strasburg  yielded  three  dis- 
tinct species  of  air-breathing  reptiles.  The  largest  of  these,  the 
Arcliegosaurus  Decheni,  was  3  feet  6  inches  long.  Its  head 
was  triangular,  like  the  crocodile,  with  large  eyes ;  its  fins  were 
slender — -more  adapted  for  swimming  than  walking  or  crawling. 
The  American  coal-fields,  the  very  year  of  the  discovery  of  the 
Apateon,  yielded  slabs  printed  with  the  footsteps  of  some 
lizard-like  reptile ;  but  it  was  not  until  1852  that  any  fossil  of 
these  inhabitants  of  the  coal-forests  was  discovered. 

The  first  osseous  remains  were  obtained  from  the  coal -fields 
of  America  by  Sir  C.  Lyell.  The  sigillarise  are  frequently 
found  standing  erect.  When  they  decayed,  their  inside  gave 
way,  and  they  became  hollow  trunks.  When  the  waters  flooded 
the  forest,  sand  and  mud  filled  the  hollow  tree,  and  consolidated 
into  a  stone  pillar  dyed  black  with  carbonaceous  matter.  These 
pillars  are  much  dreaded  by  the  miners,  as  they  frequently  drop 
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from  the  roof,  crushing  the  man  underneath.  It  was  in  one  of  In  the  same  matrix  a  pupa,  the  first  land  shell  yet  diacorered 
these  trees  that  the  bones  of  a  lizard  some  two  feet  long  were  was  also  found.  The  shell  is  like  a  chrysalis,  whence  it*  nam*. 
found;  it  was  named  by  Owen,  the  Dendrerpeton  Acadianum.  [  In  1853,  reptilian  remains  were  first  found  in  British  oo.-l 
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elds.  Subsequent  discoveries  have  added  numbers  of  speci- 
mens to  the  list  of  carboniferous  reptiles,  as  well  as  many 
insects  of  grasshopper  and  locust  affinities.  These  have  been 
beautifully  preserved  in  the  fine-grained  clay  ironstone  nodules 
of  Saarbriick,  near  Treves.  Beetles  and  white^  ants  have  also 
been  found.  These  insects  are  usually  associated  with  the 
leaves  of  ferns,  and  other  such  plants,  clinging  to  which 
they  probably  died,  and  were  encrusted  in  the  deposition  then 
going  on. 

Clay -ironstone  is  one  of  the  valuable  products  of  the  coal 
measures.  It  seems  that  the  iron  which  reddened  the  sandstone 
of  the  Devonian  period  appeared  in  larger  quantity  in  this 
epoch,  and  collecting  in  nodules,  like  the  flints  of  the  creta- 
ceous age,  forms  every  now  and  then  bands  of  a  valuable 
deposit.  These  nodules  collect  round  some  nucleus,  generally 
the  shells  of  the  modiola,  just  as  the  flints  form  themselves 
round  the  sponges. 

The  main  source  of  the  English  iron  is  this  deposit  in  the 
coal  measures.  Large  quantities  of  it  are  exhumed  near  Brad- 
ford, the  celebrated  Lowmoor  iron  being  produced  from  it.  It 
is  an  impure  carbonate  of  metal. 


LESSONS  IN  ENGLISH.— XLYI. 

ADJECTIVES   (continued). 

THE    following    adjectives    are    usually   given    as    irregular: 
namely — 


Pos.  Bad 

Far 
Good 

Little 


Comp.  worse 
farther 
better 
less  or  lesser 


Sup.  worst, 
farthest, 
best, 
least. 


Much  more  most. 

Here  some  explanations  are  necessary.  Worse  properly  is  not 
the  comparative  of  bad,  but  of  an  adjective  in  the  positive  con- 
dition which  has  long  ceased  to  exist.  So  lad  itself  has  no  com- 
parative and  no  superlative  in  the  present  state  of  the  language. 
Worst  is  nearly  a  regular  form  from  ^vorse.  The  same  remarks 
may  be  applied  to  good,  letter,  lest.  The  full  form  in  each  case 
is  made  up  by  the  aid  of  two  distinct  words.  Better  is  the  com- 
parative of  the  Anglo-Saxon  let,  as  worse,  worst  are  from  the 
Anglo-Saxon  vyrs.  These  are  instances  not  so  much  of  irregular 
as  defective  comparisons.  Little,  less,  least  seem  to  be  abbre- 
viated forms  of  little,  littler,  littlest ;  littlest  became  least,  and 
least  gave  rise  to  less.  Lesser,  a  corruption  of  less,  seems  to 
have  arisen  from  the  general  form  of  er  as  a  comparative  sign, 
combined  with  the  disinclination  to  a  monosyllabic  adjective. 
Most  is  a  contracted  form  of  the  regular  superlative  from  more, 
as  more,  morest,  most;  and  more  itself  is  a  regular  though 
shortened  form  from  much,  in  the  Anglo-Saxon,  mwnig.  In  far, 
farther,  farthest  (Anglo-Saxon  /eor,  fyrre,  fyrrest)  the  th,  as 
Latham  remarks,  seems  euphonic,  that  is,  inserted  for  the  sake 
of  ease  in  pronunciation.  Far  is  now  more  common  as  an  adverb 
than  as  an  adjective. 

The  word  most  becomes  a  terminational  suffix  to  denote  the 
superlative  degree  in  these  words,  namely,  foremost,  hindmost, 
inmost,  lowermost,  outermost,  undermost,  uppermost.  Here  we 
have  compound  adjectives  in  the  superlative,  consisting,  for  in- 
stance, of  the  superlative  most  and  the  preposition  under 
Compare  under  with  outer  and  upper.  Outer  is  an  adjective 
from  out,  as 

"He  brought  me  into  the  utter  (or  outer)  court"  (Ezek.  xlvi.  21). 
Outer  (whence  utter)  has  its  counterpart  in  inner ;  thus,  out 
outer  (utter),  outmost  (utmost),  in,  inner,  inmost.  What,  then 
is  the  origin  of  the  preposition  imder  ?  May  it  not  be  on  anc 
nether,  that  is,  on  the  lower  side  ;  on  netlier  =  under ;  whence  th< 
superlative  undermost.  So  upper  is  a  comparative  from  the  olc 
positive  up  ;  up,  upper  (as  in  "  upper-leather"  in ashoe  comparec 
with  the  sole  or  under-leather),  upmost. 

Most  is  often  used  without  any  direct  reference  to  comparison 
in  order  to  denote  a  very  high  degree  of  the  quality ;  as — 
"  Ere  yet  the  salt  of  most  unrighteous  tears 

Had  left  the  flushing  in  her  galled  eyes."— Shdlcespeare. 

The  inflected  superlative  is  used  in  a  similar  sense  : — 
"  Unbidden  guests  are  often  welcomest."— Shakespeare. 

Adjectives  compounded  with  a  noun  defining  their  signification 
do  not  admit  of  comparison ;  as,  Hood-warm,  coal-black,  milk- 
white,  pea-green,  sky-llue. 


Nor  do  those  admit  of  comparison  which  signify  the  stuff  or 
ubstance  of  which  anything  is  made,  as  golden,  silver,  brazen; 
tor  those  which  denote  the  country  to  which  persons  belong, 
as  British,  Irish,  French. 

Equally  without  comparison  are  all  adjectives  which  indicate 
,  fixed  or  definite  idea,  quality,  or  quantity,  as  square,  triangular, 
•ound,  circular,  straight,  upright,  perpendicular,  daily,  annual, 
nennial. 

Moreover,  adjectives  which  denote  the  highest  state  or  con- 
dition of  a  quality  or  thing  are  without  comparison.  Thus 
•ou  cannot  compare  boundless ;  for  if  an  object  is  boundless,  it 
cannot  be  more  or  less  boundless.  Accordingly,  all  words  in  less 
are  incapable  of  comparison.  Such  are  the  adjectives  extreme, 
'nil,  immense,  infinite,  perfect,  principal,  right,  wrong,  supreme, 
oreferable,  universal.  Sometimes,  however,  a  latitude  (not  to  be 
mitated)  is  taken  in  some  of  these  words.  Thus  "  more  perfect' ' 
s  said  when  "less  imperfect"  is  meant,  or  "more  nearly 
approaching  perfection."  Equally  incorrect  is  "  more  certain;" 
'  less  uncertain"  is  what  is  intended. 

NUMERAL  ADJECTIVES. 

One  class  of  adjectives  has  connected  with  it  the  epithet 
'Numeral,"  because  it  contains  the  numbers.  When  we  say 
;<  five  persons,"  we  obviously  in  five  make  use  of  an  adjec- 
tive, for  the  word  five  qualifies  the  word  persons.  Numeral 
adjectives  are  either  cardinal  or  ordinal :  the  cardinal,  one, 
bwo,  three,  four,  etc.,  are  those  which  form  the  series  of  our 
numbers,  being  called  "cardinal,"  because  they  are  the  chief; 
thus,  prudence,  justice,  temperance,  and  fortitude  are  called  the 
cardinal  virtues ;  that  is,  leading  or  most  important,  the  prin- 
cipal virtues,  as  being  those  on  the  exercise  of  which  the  exist- 
ence of  others  depends.  The  ordinal  (Latin,  ordo,  rank,  order), 
such  as  the  first,  the  second,  the  tenth,  are  those  which  denote 
the  place  in  a  series  which  the  numbers  severally  hold. 

The  terms  twice,  thrice,  etc.,  are  units  of  a  series  which  consists 
of  what  is  called  Numeral  Adverbs.  The  numeral  adverbs  once, 
twice,  thrice,  denote  the  number  of  times  a  thing  is  to  be  taken ; 
thus,  twice  two  (or  two  tivos)  make  four.  The  list  is  very  defec- 
tive, for  after  thrice  we  say  four  times,  five 'times,  etc.,  as,  nine 
times  nine  make  eighty-one. 

Prom  the  ordinal  numbers  first,  second,  third,  etc.,  are  formed 
by  the  addition  of  ly,  so  many  adverbs,  as  eighthly,  ninthly. 
Instead  of  these  a  periphrasis  may  be  used,  as  in  the  first  place, 
in  the  sixth  place.  These  adverbs  denote  the  sequence  of  topics 
or  heads  in  a  discourse  or  speech. 

The  ordinals  stand  either  before  or  after  their  nouns.  Thus 
we  say,  "  The  third  book,"  but  speaking  of  a  series  of  monarchs 
we  place  the  adjective  after  the  noun,  as  George  the  Fourth.  We 
say  ike  first  of  January,  but  we  cannot,  while  our  present  queen 
is  alive,  speak  of  Victoria  the  First,  because  until  there  is  a 
Victoria  the  Second,  we  are  not  sure  that  any  series  has  been 
begun.  With  days  of  the  month  we  say  either  the  twelfth  (12th) 
of  May,  or  May  the  twelfth;  the  former  is  the  more  usual  in 
ordinary  affairs. 

There  is  yet  another  series  of  numeral  adjectives,  the  multi- 
plicative, as  single,  double,  treble,  quadruple,  quintuple,  centuple. 
These  are  immediately  from  the  Latin.  Another  series  of 
similar  import  are  of  Teutonic  origin,  namely,  twofold,  three' 
fold,  fivefold,  etc. 

The  comparison  hitherto  made  involving  more  than  is  implied 
in  the  positive  may  be  called  the  comparison  of  superiority.  But 
all  comparison  involves  the  idea  of  less  as  well  as  the  idea  of 
more.  The  comparison  which  involves  the  idea  of  less  may  be 
called  the  comparison  of  inferiority.  For  the  comparison  of 
inferiority  there  are  no  inflexional  terminations;  it  is  formed 
exclusively  by  less  and  least,  as — 

Pos.  Rich  Comp.  less  rich  Sup.  least  rich. 

Sly  less  sly  least  sly. 

Able  less  able  least  able. 

Some  adjectives  in  their  nature  do  not  admit  of  comparison. 
Such  are  those  which  end  in  ish,  a  termination  like  some,  which 
denotes  a  portion,  ish  denoting  a  small  portion  ;  an,  It  is  cold  ; 
yes,  it  is  coldish  ;  that  is,  rather,  or  somewhat  cold. 

PRONOUNS— SIMPLE  PRONOUNS. 

By  its  derivation  a  pronoun  (pro,  for,  and  noun,  Latin  nomen) 
is  a  for~noun,  that  is,  a  word  used  in  place  of  a  noun.  This 
description  may  be  accepted  in  a  general  way,  yet  will  it  scarcely 
bear  a  close  investigation.  In  "I  love,"  I  is  said  to  be  a  pro- 
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noun,  bat  in  place  of  what  noun  doea  /  stand  ?     In  the  atate- 
mont,  M>j  shoes  are  vxn  .-  •  1:.|  t<>  l>o  a  pronoun  ;  give 

• 

irly  thf  d'-l::.:ii'iii  in  not  MI' 

1  iave  been  designated  per  ton  <  • 

nt  ruaiton.      t    i   •    .  ixtanoe,  in  ft  noun,  for  it  in  tin- 
name  of  a  being.     •  •  •  than  a  noun,  for  it  ha*  specific 

iue  to  a  person,  and  that  person  the  Jirtt  person,  OOIIMU- 
•:my  bo  termed  a  pcra<n  I 

denomination  of  1,  tlu,n, 
percoii;il  pronouns. 

.:•<•  not  f.;i:  •!  in  the  earliest  stages  of  language. 
t  have  made  considerable  progrosa  ere  the  minuter 
i  icatod  by  pronouns  would  receive  appropriate  terms. 
What 

•eom  to  have  been  tho  .rigin.     Thin  ia  exemplified  in 

the  case  of  tho  language  of  children.     Before  a  child  can  say, 

'  in;/  haf,  ho  hits  learned  to  say,  John  wants  John's  hat, 

I'tiiion  of  tin1  ii'i'ii;  performing  tho  office  of  tho  noun  and 

seasivo  pronoun. 

If  wo  regard  pronouns  in  their  origin,  we  may  divide  them 
into  two  great  classes — the  primitive  and  tho  derivation:  thus  / 
is  it  primitive  pronoun,  and  my,  which  comes  from  me,  ia  a 
•noun,  if  wo  regard  pronouns  in  their  import,  we 
obtain  (1)  Personal  pronouns,  or  such  as  more  specifically  mark 
the  person,  as  /,  thou,  lie ;  (2)  Possess  i  ,.«,  or  such  as, 

marking  the  person,  signify  possession,  as  my  and  mine. 
If  wo  regard  pronouns  in  their  office,  we  find  some  to  be,  (1)  Re- 
that  is,  having  a  specific  reference  to  some  preceding 
.is  who  ;  (2)  Interrogative,  that  is,  such  as  are  employed 
in  asking  questions,  as  who,  which,  and  wluit;  (3)  Demonstrative, 
•!  which  demonstrate,  that  is,  show  or  point  out  a  person 
or  thing,  as  this  and  that.      Other  pronouns  are  called  (4)  Re- 
.  such  as  self,  oneself,  themselves,  because  they  reflect,  or 
turn  back,  refer,  that  is,  to  the  subject  of  the  sentence.     These, 
however,  may  also  be  termed  compound,  inasmuch  as  they  consist 
of  two  pronouns ;  as,  themselves  consists  of  them  and  selves. 
Others,  again,  aro  called  (5)  Indefinite,  such  as  some,  any,  who- 
soever, seeing  that  their  import  is  vague  and  undetermined. 

The  primitive  or  personal  pronouns  are  inflected  in  person, 
number,  and  case.  They  are  inflected  in  person,  In  tho  nature 
of  things  as  well  as  in  grammar  there  are  throe  persons.  There 
is  tlio  first  person,  or  tho  speaker,  I ;  there  is  the  second  person, 
or  tho  person  spoken  to,  thou  ;  there  is  the  ihird  person,  or  the 
person  spoken  of,  lie.  More  persons  than  these  there  cannot  be, 
for  the  speaker,  the  person  spoken  to,  and  the  person  spoken  of, 
exhaust  all  possible  modes  of  address. 

These  thrco  persona  are  in  tho  singular  number,  denoting  one 
individual.  They  may  become  plural;  thus.  I  passes  into  we, 
tJiou  into  you,  and  he  into  i 

These  six  forms  as  thus  given  are  subjects.  Corresponding 
forms  denote  objects  ;  thus  : — 


Singular. 

Persons  123 

SUBJECTS:          I        thou        he; 
OBJECTS  :  me     thee         him ; 


Plural. 
1  2 

we    ye  or  you     they, 
us  you         them. 


Here  we  have  a»  instance  of  genuine  case,  namely,  a  change 
of  form  corresponding  with  a  change  of  signification.  J,  there- 
fore, .may  be  termed  the  nominative  case  and  me  the  objective 
case ;  and  so  on.  Only  one  of  the  personal  pronouns  is  inflected 
in  gender  in  the  singular  number,  namely,  lie,  masculine ;  she, 
feminine  ;  it,  neuter :  the  plural  they  is  the  same  in  tho  mascu- 
line, feminine,  and  neuter. 

We  have  already  learned  that  tho  possessive  my  comes  from 
the  personal  pronoun  me  (I) ;  my  and  its  corresponding  forma 

Pare  used  before  nouns,  as  my  hat,  thy  shoe,  his  stick,  our  house, 
your  garden,  their  aunt. 
Instead  of  my,  mint  ia  used  if  the  pronoun  stands  without  a 
noun  ;  as,  who.«e  pencil  is  this  ?  Answer,  mine. 

The  relative  pronoun  who  is  also  inflected  in  case  ;  thus, 
nominative  wlio,  possessive  whose,  objective  whom.  In  tho  same 
manner  is  the  interrogative  declined  or  inflected,  as  who,  whose, 
u-hom. 

With  these  explanations  the  reader  will  advantageously  study 
this  tabular  view,  in  which  are  put  together  the  chief  facts  con- 
nected with  personal  and  possessive  pronouns  ;  also  relative  and 
intirrogative  pronouns .- — 


Pnuo>  1 


SIMPLE 

PrimOlM  or  Penonal. 
SmWBCTS.      OBJECTS. 

(Ho*. 

OSM).      CMC). 

<r.    I  me 

<  we  us 

•it.  thou  th»e 

\  Plural.       ye  you 

(Has.         be  him 


D«nwif  ir«  or  fa 

i 


[Mnt      it 

I  Plitr.  they 

RELATIVE         (Persons:  who 
A»I>  •< »-          (  which. 

IHTEBUOOATIVE       (  ""(what. 


it 
tb 
whom 


my  mine, 

our  our*. 

you  yours, 

bis  bu. 
ben. 

Hsi  it*. 

their  theirs. 

V.I.         . 


DlMOVSTBATIVE 


/»••-  {££ 
I"-  {.'£: 


On  the  pronouns  contained  in  this  table  wo  offer  a  few  addi- 
tional remarks. 

Thou  is  properly  tho  pronoun  of  the  second  person  «myn1^». 
It  is  now,  however,  in  common  n«e,  superseded  by  you,  except 
in  an  emphatic  personal  address,  in  prayer  and  triplication 
made  to  the  Divine  Being. 

The  second  person  plural  of  tho  personal  pronoun  waa  for- 
merly ye  in  the  nominative  and  you  in  the  objective  cane.  Ye 
is  now  almost  obsolete  in  ordinary  conversation,  and  you  in 
employed  for  both  the  subject  and  the  object. 

That  mine  was  the  original  form  of  which  mi/ is  a  contraction, 
may  be  inferred  from  tho  fact  that  mine  still  stands  before  a  noun 
beginning  with  a  vowel,  aa — 

"  Mine  eyes  have  seen  thy  salvation." 

Mine,  however,  is  in  modern  writing  scarcely  BO  used.  Mine 
and  thine  are  still  common  when  they  stand  alone,  the  forma 
being  retained  probably  from  a  regard  to  euphony,  as  my  and  th) 
would  sound  weak  as  terminating  syllables.  Our  and  your  bad 
of  old  forms  in  n  (ourn,  yonrn)  corresponding  with  mine  and 
thine.  Ourn  became  our,  and  this  was  lengthened  into  ours,  the 
s,  probably  as  the  sign  of  possession,  being  borrowed  from  the 
Saxon  genitive.  If  so,  ours  and  yours  should  be  written  our'* 
and  your's. 

In  his,  originally  neuter  as  well  as  masculine,  you  find  * 
the  sign  of  the  possessive  case ;  also  in  its,  which  with  hers 
should  probably  bo  written  it's  and  her's.  It  in  the  Saxon  ia  hit, 
and  hit  (from  he)  was  common  in  English  d»wn  to  a  late  period. 

The  possessive  of  wlio  is  probably  who's,  now  written  whose. 
Whose  is  rarely  used  of  things.  Instead  of  whose  as  applied  tn 
things,  of  which,  or  whereof  is  employed.  Instances,  however, 
are  not  wanting,  either  in  prose  or  in  verse,  in  which  whose  ia 
referred  to  things  ;  aa — 

"The  mutes  are  those  consonants  whose  sounds  cannot  be  pro- 
tracted."— Murray. 

Which  is,  in  truth,  only  another  form  of  trTio,  and  at  the  time 
when  King  James's  translation  of  the  Bible  was  made,  which 
was  used  of  persons  as  well  as  things.  Which  is  still  used  of 
persons  in  such  interrogations  as,  "  Which  of  yon  will  attend  the 
lady?"  Instead  of  wlio  and  which,  that  is  often  used  aa  a 
relative,  though  properly  that  is  a  demonstrative.  The  two  kinds 
of  pronouns  are,  however,  intimately  connected  together,  inas- 
much as  who  defines  and  that  demonstrates ;  as — 

RELATIVE. — The  man  who  loved  is  loved. 

DEMONSTRATIVE.  —  The  man  >  what  man?  thai  man. 

Another  form  of  the  relative  who  and  which  is  what.  What  in 
used  in  asking  questions,  as,  "  What  did  you  aay  ?  "  "I  aaid  that 
you  are  ill:"  you  thus  see  that  irTi  a?  corresponds  to  that :  in 
other  words,  that  is  explanatory  of  what.  In  this  case  that  has 
also  a  relative  force,  as  may  be  seen  in  the  fact  that  in  Latin 
the  word  that  in  such  a  phrase  would  be  tho  relative  quod,  and 
in  French  the  relative  que. 

\\"-  •(,  in  some  phrases,  comprehends  both  the  relative  and 
the  antecedent,  being  equivalent  to  that  which,  as — 

"  This  is  tohot  I  wanted." 

A  relative  pronoun  implies  an  antecedent.  The  antecedent  ia 
tho  word  which  goea  before  the  relative,  and  to  which  the  ralm* 
tivo  refers  ;  aa, — 
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«  The  seal  is  set.     Now  welcome,  thou  dread  power, 
Nameless,  yet  thus  omnipotent,  which  here 
Walkest  iu  the  shadow  of  the  midnight  hour."— Byron. 

Power  is  the  antecedent,  and  wliich  the  relative  :  the  sense 
chows  that  the  relative  ivhich  has  reference  to  the  antecedent 
power. 

This  and  that,  demonstrative  pronouns,  differ  thus :  this  points 
out  the  person  or  thing  nearer  to  the  speaker,  that  the  more 
remote ;  as — 

"  Bring  me  that  book."  "  This  book  ?"  "  No,  that  hook  which  stands 
on  the  farthest  part  of  the  shelf." 


LESSONS  IN  MENSURATION.— III. 

PROBLEM  IV. — Given  the  chord  B  E  (Fig.  16)  and  the  height 
or  versed  sine  c  D  of  an  arc  of  a  circle,  to  find  the  diameter  of 
the  circle.  Rule :  Divide  the  square  of  half  the  chord  by  the 
height ;  the  quotient  will  be  the  diameter, 
less  the  height. 

EXAMPLE. — The  chord  being  8,  and  the 
height  4,  what  is  the  diameter  of  the  circle 
of  which  the  arc  is  a  part  ? 


\ 


Fig.  16. 


=  16  ; 
\2/ 


=  4  =  diameter,  less  height. 


.-.  diameter  =  4  +  4  =  8. 
Note. — In  this  example  the  correctness  of 
the  rule  is  proved,  since  the  diameter  =  the  chord  B  E,  and  half 
of  this  =  radius  =  4  ;  i.e.,  the  height  of  c  D. 
EXERCISE  8. 

1.  The  chord  of  an  arc  is  18'8,  and  the  height  is  8  ;  what  is 
the  radius  ? 

2.  In  levelling  for  a  canal,  a   certain   allowance    must   be 
made  for  the  curvature  of  the  earth,  since  the  line  of  sight 
is  absolutely  horizontal,  in  taking  the  level.     This  allowance 
it  is  found  necessary  to  make  to  the  extent  of  8  inches  per 
mile.     Hence,  what  is  the  diameter  of  the  earth  ? 

PROBLEM  V. — Given  the  height  of  the  arc,  or  the  Versed 
sine  c  D  (Fig.  16),  and  the  chord  of  half  the  arc  B  c,  to  find  the 
radius.  Rule :  Divide  the  square  of  the  chord  of  half  the  arc  by 
the  height  of  the  arc  ;  the  quotient  will  be  the  diameter,  which 
halve  for  the  radius.  Therefore  the  height  of  the  arc  is  the 
square  of  the  chord  of  half  the  arc  divided  by  the  diameter ; 
and  the  chord  of  half  the  arc  is  the  square  root  of  the  diameter 
multiplied  by  the  height  of  the  arc. 

EXAMPLE. — The  height  of  an  arc  is  16  feet,  and  tho  chord 
of  half  the  arc  is  32  feet ;  what  is  the  diameter  of  the  arc  ? 

322  =  1024  -r  16  =  64  =  diameter. 
EXERCISE  9. 

1.  The  neight  of  an  arc  is  equal  to  half  the  chord  of  the  whole 
arc,  and  this  is  25  feet.     What  is  the  chord  of  half  the  arc  ?* 

2.  The  circular  arch  of  a  bridge    rises   12  feet   above  the 
water,  whose  level  touches  the  spring  of  the  arch.     The  radius 
of  the  arch  is  100  feet.     How  far  is  it  in  a  direct  line  from  the 
spring  of  the  arch  to  its  crown  ? 

3.  The  arch  of  a  bridge  forms  a  part  of  a  circle.     The  river 
beneath  rises  to  the  spring  of  the  arch,  and  is  80  feet  wide ; 
and  a  boat's  mast,  16  feet  high,  can  just  pass  clear  of  the  arch 
when  in  mid-stream.     With  what  radius  was  the  arch  struck  ? 

PROBLEM  VI. — The  circumference  of  a  circle  being  given,  to 
find  the  length  of  an  arc  of  it,  the  number  of  degrees,  etc.,  it 
contains  being  known. 

This  is  a  simple  and  obvious  case  of  proportion.  Hence  the 
Rule  : — As  360°  (the  number  of  degrees  in  the  whole  circle)  is 
to  the  number  of  degrees,  etc.,  in  the  arc,  so  is  the  length  of  the 
whole  circumference  to  the  length  required. 

EXAMPLE. — The  circumference  of  a  circle  measures  31,416 
yards;  what  is  the  length  of  an  arc  of  that  circle  containing 
90°? 

360°  :  90; 
4         1 


:  31,416  yards  .  r±£^?  =7,854  yards. 
4 


*  The  equality  of  the  two  given  elements  in  this  example  shows 
them  to  be  the  radii  of  a  circle ;  hence  the  chord  of  half  the  arc,  being 
the  hypothenuse,  can  be  found  by  Euc.  I.  47. 


EXERCISE  10. 

1.  What  is  the  length  of  a  degree  at  the  earth's  equator, 
supposing  the  circumference  of  the  earth  at  that  part  is  24,900 
miles  ? 

2.  The  radius  of  a  circular  plot  of  ground  is  28  feet.     How 
many  degrees  will  be  contained  in  a  portion  of  the  circum- 
ference which  measures  29'3216  feet  ? 

PROBLEM  VII. — To  find  the  length  of  an  arc,  when  the  chords 
of  the  whole  and  of  half  the  arc  respectively  are  given,  or  when 
any  lines  in  Fig.  16  are  given  by  which  these  can  be  ascertained 
by  previous  rules.  Rule  :  Subtract  the  chord  of  the  whole  arc 
from  8  times  the  chord  of  half  the  arc,  and  divide  the  remainder 
by  3. 

EXAMPLE. — The  chord  B  E  of  the  whole  arc  (see  Fig.  16)  is 
20,  and  the  radius  A  c  is  14  ;  what  is  the  length  of  the  arc  ? 

To  find  B  c,  the  chord  of  half  the  arc — A  B,  the  radius,  and 

(BEN 
x-  )  being  known — proceed  by  Euc.  I.  47. 
i-  / 

Thus,  A  D  =  A/A  B2  -  B  r>2  =  A/196-100  =  A/96  =  about  9'8  ; 
D  c  —  A  c  -  A.  D  =  14  -  9-8  =  4-2  ; 

2=  A/100  +  17-64  =  A/117-64  =  about 

Then,  by  the  rule,  l^85x8"20  -  ?|?  =  22'26  =  length  of 

arc,  about. 

EXERCISE  11. 

1.  The  chord  of  the  whole  arc  is  36  feet  9  inches,  and  the 
chord  of  half  the  arc  is  23  feet  3  inches.      What  is  the  length 
of  the  arc  ? 

2.  The  span  of  a  circular  arch  is  48  feet,  and  the  length  from 
the  spring  of  the  arch  to  its  crown  is  30  feet  in  a  direct  line. 
How  many  stones  of  9  inches  each  compose  the  arch  ? 

There  might  follow  several  other  problems  having  reference  to 
the  mensuration  of  lines,  such  as  the  finding  of  the  length  of 
the  diameter  of  a  circular  zone — that  is,  of  the  circle  of  which  it 
forms  a  part ;  of  the  component  parts  of  an  ellipse,  some  of  the 
parts  being  given ;  the  same  of  a  parabola  ;  but  all  these, 
although  interesting,  are  not  of  such  importance  as  those  we 
have  given,  and  we  shall  therefore  at  once  proceed  to  the  con- 
sideration of  the  next  part  of  our  subject,  namely,  the  mensura- 
tion of  surfaces — that  is,  of  spaces  entirely  enclosed  by  lines. 

The  necessity  for  considering  the  measurement  of  lines  as 
introductory  to  that  of  superficies  will  be  apparent  from  a  con- 
sideration of  the  fact  that  the  area  of  surfaces  are  necessarily 
dependent  upon  the  lines  which  enclose  them,  and  that,  there- 
fore, a  knowledge  of  the  one  gives  us  at  once  the  key  to  a 
knowledge  of  the  other. 

Take,  for  instance,  our  first  problem  under  this  head : — 

PROBLEM  VIII. — To  find  the  area  of  a  rectangular  parallelo- 
gram— that  is,  of  a  four-sided  figure,  both 
pairs  of  its  opposite  sides  being  parallel,  and 
its  angles  right  angles.  Rule  :  Multiply  the 
lengths  of  any  two  adjacent  sides  together; 
the  product  is  the  area. 

Let  ABCD  (Fig.  17)  be  a  parallelogram;  c  Fig.  17. 
then  A  B  X  A  c  =  area.  Hence,  if  A  B  and  A  c 
be  equal,  the  area  is  represented  by  A  B2.  If  the  figure  be  not 
rectangular,  as  E  F  G  H  (Fig.  18),  find  the  perpendicular  E  K,  as 
explained  in  our  last  lesson,  by  mul- 
tiplying the  hypothenuse  E  G  by  the 
natural  sine  of  the  angle  E  G  K,  and 
proceed  by  the  above  rule. 

EXAMPLE  1. — The  two  sides  of  a 
rectangular  parallelogram  are  5  and 
6;  what  is  its  areaP  Ans.  5  X  6  =  30. 

EXAMPLE  2. — The  side  of  a  square  is  10  ;  what  is  its  area? 
Ans.  10  X  10  =  100. 

EXAMPLE  3.— The  sides  of  an  oblique-angled  parallelogram 
(Fig.  18)  are  15  and  10,  and  the  angle  at  G  is  30°;  what  is  its 
area  ? 

Side  E  G  =  10 ;  natural  sine  of  angle  EGK  or  30°=  '5.  Hence 
E  K  =  IP  X  '5  =  5  ;  and  area  =  E  F  X  E  K,  or  15  X  5  =  75. 

EXERCISE  12. 

1.  The  sides  of  a  rectangular  parallelogram  are  respectively 
25  and  4  ;  what  is  its  area  ? 


Fig.  18. 
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2.  A  square  table  is  3  foot  across  either  aide ;   bow  many 
squares  of  1  inch  could  bo  marked  out  upon 

\  deal  board  U  11  foot   long  and   11    inches  wi< 
endn  being  square.     I  want  to  out  it  up  into  piece*  1  foot  long 
;u,il  I  in.  h  \M .!••  ;  how  many  can  I  out? 

i  The  area  of  a  square  field  is  1  acre ;  how  long  is  each  side 
In  links  and  yards  P 

5.  A  rectangular  space,  intended  for  planting,  is  300  yards 
long  and  220  yards  broad.    If  I  cut  a  path  across  it  the  longest 

wide,  how  much  space  will  remain  available  for 
planting  P 

6.  A  street,  30  feet  wido  and  1  milo  long,  has  to  be  paved  at 
a  cost  of  4s.  per  square  yard  ;  what  will  the  total  cost  be  P 

ho  adjacent  sides  of  an  acute-angled  parallelogram  are  20 
•  feet ;  at  what  angle  must  they  incline  so  that  the  area  of 
the  parallelogram  shall  be  259-8  feet  ? 

A  hat  would  be  tho  area  of  the  above  figure  if  the  angle 
wore  30°  instead  of  60°  P 

PROBLEM  IX. — The  diagonal  of  a  square  being  given,  to  find 
its  area.  Rule :  Square  the  diagonal  and  halve  the  product. 
Hence  the  side  of  a  square  is  to  the  diagonal  as  the  square  root 
of  half  its  square. 

EXAMPLE  1. — Tho  diagonal  of  a  square  is  10;  what  is  its 
utv:i  f 

102  =  100  ;  *J?  =  50,  area. 

2 

EXAMPLE  2. — What  is  the  length  of  the  side  of  the  above 
square  P 

Area  =  50 ;   \/50  =  about  7'07. 

Henco,  approximately,  the  side  of  a  square  is  to  its  diagonal 
as  7  to  10. 

EXERCISE  13. 

1.  The  area  of  a  square  is  100  square  feet ;  what  is  tho  length 
of  the  diagonal  ? 

•J.  Tho  diagonal  of  a  square  is  4  chains ;  required  the  area  of 
the  square. 

3.  The  area  of  a  square  is  1  acre,  1  rood ;  what  is  the  length 
of  the  diagonal  ? 

PROBLEM  X. — To  find  tho  area  of  a  triangle,  the  base  and 
A  E  altitude  being  given.     Let  ABC  (Fig. 

7*19)  bo  a  triangle,  and  A  D  its  altitude. 
f/     Rule :    Multiply  tho  base  by  half  the 
/''        altitude  ;  tho  product  is  the  area. 

The   truth  of  this    is    evident   from 
Euclid   I.    41,   in    which    it   is  proved 


'Fig.  19.  c 


that  if  a  triangle  and  a  parallelogram  be  upon  the  same 
base,  and  between  the  same  parallels,  the  triangle  is  one-half 
the  parallelogram ;  for  the  area  of  tho  parallelogram  A  B  c  E  is 

B  c  X  AD;  and  hence  that  of  tho  triangle  ABcisscX  ^- . 

2 

EXAMPLE. — Tho  base  of  a  triangle  is  20,  and  the  altitude 
is  10  ;  what  is  tho  area  of  the  triangle  ? 

20  X  ^-°  =  100,  area  of  triangle. 
2 

EXERCISE  14. 

1.  The  base  of  a  triangle  is  43,  and  tho  altitude  21 ;  required 
tho  area. 

2.  The  base  of  a  triangle  is  150  yards,  and  the  altitude  120 
yards ;  required  the  area  in  acres,  roods,  etc. 

3.  The   hypothenuso    of   a   right-ang^d 
triangle  is  68,  and  the  base  24  ;  what  is  tho 
area  ? 

4.  The  side  of  an  equilateral  triangle  is  6 ; 
what  is  its  area  ? 

5.  The  three  sides  of  a  triangle  are  re- 
spectively 20,  21,  and  29  polos  ;  required  its 
area  in  acres,  roods,  and  poles. 

PROBLEM   XL  —  To  find  tho   area  of  a 
trapezium.*     Rule  :  Divide  the  figure  into 
two  triangles,  by  drawing  a  diagonal ;  then  compute  the  areas 
of  the  triangles  separately,  by  previous  rules,  and  add  these 
areas  together. 


Tig.  20. 


•  A  trapezium  is  a  quadrilateral  figure  (four-sided)  in  which  no  two 
of  its  sides  are  parallel.  The  problem  may  be  extended  to  finding  the 
area  of  any  quadrilateral  figure. 


The  oorrectnoM  of  the  working  may  be  prorM  by  drawing 
the  oppotite  diagonal,  and  repeating  the  computation.  The  two 
results  will  agree  if  the  calculation  U  correct. 

EXAMPLE  1. — The  length*  of  the  four  side*  of  a  trapezium 
A  B  c  D  (Fig.  20)  are  a*  follow :—  A  B  *=  20 ;  B  c  =  12  ;  CDS?; 
and  D  A  =  18,  and  the  diagonal  B  D  u  18.  What  'u  it*  area  ? 

In  tho  triangle  A  B  D,  the  two  sides  A  D  and  o  B  being  equal, 
its  area  in  doable  that  of  A  B  D. 


15,  nearly, 
or  10  x  7'5  =  75 ;  ar.4 


AEX 


i.  i> 


Therefore  area  of  A  t  D  > „ 

=  2 All*  or  150. 
Again,  in  tho  triangle  BCD,  the  area  it  found  as  follows,  too 
three  sides  being  given  : — 

BC  +  CD  +  DB  _  12  -f  7  +  18  _  37  m  18.5 

2  2  ~       =  2 

18-5-12  =  6-5(a);  18-5-7  =  11-5(1);  18'5- 18  -  -5{c). 
18-5 

120-25 

11-5(6) 
1382-875 

-5(e)  

<::•  1  r,7.',      Area  of  B  c  D  =  V691-4375  =  26'3,  nearly. 
Then  area  of  trapezium  =  areas  of  ABD  +  BCD  or  150 
+  26-3  =  176-3.     Ans. 

In  actual  measurements,  the  diagonal  A  c  may  be  ascertained, 
and  the  areas  of  the  two  triangles  ABC  and  A  C  D  found.  Their 
sum  will  be. found  to  be  as  above,  provided  the  measurement. 
and  calculations  are  correctly  performed. 

Note. — In  tho  application  of  this,  and  any  other  rule  for  the 
measurement  of  surfaces  as  applied  to  land  surveying,  too 
many  checks  on  tho  correctness  of  the  results  cannot  be  taken. 

EXERCISE  15. 

1.  The  four  sides  of  a  trapezium  are  respectively  20,  16,  12, 
and  14 ;  the  diagonal  across  between  the  two  most  obtuse  angles 
(draw  the  figure)  is  14.     Required  the  area  of  the  trapezium. 

2.  The  four  sides  of  a  trapezium  are  C28,  464,  457,  and  733, 
and  tho  diagonal  from  the  angle  between  the  two  shortest  sides 
the  opposite  angle  is  835.     Required  its  area. 

To  this  as  well  as  to  the  other  exercises  that  have  been  given 
as  necessary  appendages  to  the  different  problems,  the  learner 
can  easily  add  examples  for  practice  by  substituting  other  num- 
bers in  the  various  examples  in  each  exercise ;  or  by  drawing 
triangles,  parallelograms,  trapeziums,  etc.,  according  to  scale, 
and  working  out  their  contents  for  their  dimensions. 


KEY  TO  EXERCISES  IN  LESSONS  IN  MENSUEATION.-IL 
EXERCISE  1. 

1.  5  ft.  10-7  in.,  approximately. 

2.  855  feet. 

3.  1  foot  2  itches. 


4.  5  ft.  11  .J  in.,  nearly. 

5.  44  feet. 

6.  -866025,  etc. 


1.  4-899  nearly. 

2.  6. 

3.  12. 


6.  4500. 

7.  About  5-005J. 

8.  240  feet 


3.  About  54-4A 


EXERCISE  2. 

4.  11-3538. 

5.  Nearly    1    acre,   3 

roods,  ISA  poles. 

EXERCISE  3. 

1.  84.  |  2.  259-8. 

3.  Length  of  edge,  13'11  feet ;  area  of  pyramid,  12376  feet. 

EXERCISE  4. 

1.  About  8-91.  |  2.  7°  9*. 

EXERCISE  5. 
1.  2-8868.  |          2.  1. 

EXERCISE  6. 

1    Nearly  180-5,  and  about  166  5.    |    2.  Nearly  1'597,  and  nearly  6!374. 
3.  About  1-051. 

EXERCISE  7. 

1  25-1327.  I          «•  Ab°ot  ls>06t- 

2  25000-8528  miles.  5.  Nearly  1  foot  *53  inches 
S.'  Nearly  7925.                          I          «•  Nearly  1123  milea. 


142 


THE   POPULAR  EDUCATOR. 


LESSONS     IN     FRENCH.  — LXIX. 

§  64.— ALPHABETICAL     TABLE 

OF   THE   IRREGULAR,   DEFECTIVE,   PECULIAR,   AND   IMPERSONAL  VERBS   (continued). 
SEE  §  45,  RULE  (3.)     §  44,  RULE  (7.)  and  §  50. 

The  figures  placed  after  the  infinitive  of  the  verbs  indicate  the  conjugations  to  which  they  belong. — The  tenses  not  given  in 

this  Table  are  not  used. 


Infinitive. 

Participles. 

Indicative. 

Imperfect. 

Past  Definite. 

Future  . 

Conditional. 

Imiierative. 

Subjunctive. 

Imperfect. 

MKDIBE,  4.  to 

rnedisant 

je  lut'dis 

je  uiedisais 

je  medis 

je  medirai 

je  me'dirais 

je  medise 

je  mddisse 

slander           imedit 

see  CONTRE- 

m^dis 

[DIRE 

MEFAIRE,*  4. 

mefaisant 

je  mefais 

je  m^faisais 

je  mcSfis 

je  me'ferai 

je  me'ferais 

je  m^fasse 

je  me"ftsse 

to  do  wrong 

m^fait 

see  FAIRE 

mefais 

MENER,  1.   to 

raenaut 

je  mene 

je  menais 

je  menai 

je  menerai 

je  menerais 

je  mene 

je  meuasse 

lead,  take  to 

men6,  /.  e. 

mene 

MENTIR,  1.  to 

inentant 

je  metis 

je  mentais 

je  mentis 

je  mentirai 

je  mentirais 

je  meute 

je  meutisse 

He 

menti 

see  SENTIR 

mens 

MKPRENDRE, 

se  me'prenant 

je  me  me"- 

je  me  me'pre- 

je  me  mdpris 

je  me  mdpren- 

je  me  mepren- 

je  me  mepren- 

je  me  rne'prisse 

(SE)4.  tomis- 

me'pris,  /.  e. 

[prends 

[nais 

[drai 

[drais 

rneprends-toi 

[ne 

take.  ref. 

see  PRENDRE 

METTBE,  4.  to 

mettaut 

je  mets 

je  mettais 

je  mis 

je  mettrai 

je  mettrais 

je  mette 

je  misse 

put 

mis,  /.  e. 

tu  mets 

tu  mettais 

tu  mis 

tu  mettras 

su  mettrais 

mets 

tu  mettes 

tu  misses 

aux.  avoir 

il  met 

il  mettait 

il  mit 

il  mettra 

il  mettrait 

qu'il  mette 

il  mette 

il  mit 

irregular. 

n.  mettons 

n.  mettions 

11.  mimes 

u.  mettrons 

n.  mettrions 

mettone 

n.  mettions 

n.  missions 

v.  mettez 

v.  mettiez 

v.  mites 

v.  mettrez 

v.  mettriez 

mettez 

v.  mettiez 

v.  missiez 

ils  mettent 

ils  mettaient 

ils  mirent 

ils  inettront 

ils  mettraient 

q.i.  metteut 

ils  mettent 

ils  missent 

MOUDRE,  4.  <o 

moulant 

je  mouds 

je  moulais 

je  moulus 

je  rnoudrai 

je  moudrais 

je  moule 

je  moulusse     • 

grind 

tuoulu,  /.  e. 

tu  mouds 

tu  moulais 

tu  moulus 

tu  moudras 

tu  moudrais 

mouds 

tu  monies 

tu  moulusses 

aux.  avoir 

il  moud 

il  moulait 

il  moulut 

il  inoudra 

il  moudrait 

qu'il  moule 

il  moule 

il  moulut 

irregular. 

u.  moulous 

n.  moulions 

n.  moulumes 

n.  moudrons 

n.  moudrious 

moulous 

n.  moulions 

n.  moulussions 

v.  moulez 

v.  mouliez 

v.  moulutes 

v.  moudrez 

v.  moudriez 

moulez 

v.  mouliez 

v.  moulussiez 

ils  moulent 

ils  moulaient 

ils  moulurent 

ils  moudront 

i.  moudraient 

q.i.  moulent 

ils  mouleut 

ils  moulussent 

MOURIB,  2.  to 

mourant 

je  meurs 

je  mourais 

je  mourns 

je  mourrai 

je  mourrais 

je  meure 

je  mourusse 

die 

mort,  /.  e. 

tu  uiours 

tu  mourais 

tu  mourus 

tu  mourras 

tu  mourrais 

meurs 

tu  meures 

tu  monrusses 

aux.  etre 

il  ineurt 

il  mourait 

il  mourut 

il  niourra 

il  mourrait 

qu'il  rneure 

il  meure 

il  mourut 

irregular. 

n.  mourons 

n.  inourions 

a.  mourumes 

n.  niourrons 

n.  mourrions 

mourons 

a.  mourions 

n.mourussions 

v.  mourez 

v.  mouriez 

v.  mourutes 

v.  mourrez 

v.  mourriez 

mourez 

v.  mouriez 

v.  raourussiez 

ils  meurent 

ils  mouraient 

ils  moururent 

ils  mourront 

ils  mourraient 

q.i.  meurent 

ils  meurent 

ils  mourussent 

MOUVOIK,  3. 

mouvant 

je  meus 

je  mouvais 

je  mus 

je  mouvrai 

je  mouvrais 

je  ineuve 

je  musse 

to  move 

mu,  /.  e. 

tu  meus 

tu  moHvais 

tu  mus 

tu  mouvras 

tu  mouvrais 

meus 

tu  meuves 

tu  musses 

aux.  avoir 

il  meut 

il  mouvait 

il  mut 

il  mouvra 

il  mouvrait 

qu'il  meuve 

il  meuve 

il  mut 

irregular. 

n.  mouvons 

n.  mouvions 

n.  mumes 

u.  mouvrons 

n.  mouvrious 

mouvons 

u.  mouvions 

n.  mussions 

v.  mouvez 

v.  mouviez 

v.  mutes 

v.  inouvrez 

v.  mouvriez 

mouvez 

v.  mouviez 

v.  mussiez 

ils  meuvent 

ils  inouvaient 

ils  murent 

ils  mouvront 

ils  mouvraient 

q.i.  meuvent 

ils  meuvent 

ils  musseut 

NAITBE,  4.  to 

naissant 

je  nais 

je  naissais 

je  naquis 

je  naitrai 

je  naitrais 

je  naisse 

je  naquisse 

be  born 

n<5,  /.  e. 

tu  nais 

tu  naissais 

tu  naquis 

tu  naitras 

tu  naitrais 

uais 

tu  uaisses 

tu  naquisses 

aux.  etre 

il  nait 

il  naissait 

il  naquit 

il  naitra 

il  uaitrait 

qu'il  naisse 

il  uaisse 

il  uaquit 

irregular. 

n.  uaissons 

n.  naissions 

n.  naquimes 

n.  naitrons 

u.  naitrious 

uaissous 

n.  naissions 

n.   naquissions 

v.  naissez 

v.  naissiez 

v.  naquites 

v.  naitrez 

v.  naitriez 

uaissez 

v.  naissiez 

v.  uaquissiez 

ils  naissant 

ils  uaissaient 

ils  naquirent 

ils  naitront 

ils  naitraient 

q.i.  naissent 

ils  uaissent 

ils  naquisseut 

NEGLIGEE,   1. 

negligeant 

je  ne'glige 

je  ne"gligeais 

je  negligeai 

je  ndgligerai 

je  negligerais 

je  ne'glige 

je  ue'gligeasse 

to  neglect 

neglige,  /.  e. 

§50,  (1.) 

neglige 

NEIOER,  1.  to 

neigeant 

U  neige 

il  neigeait 

il  neigea 

il  neigera 

il  neigerait 

qu'il  neige 

q.  neigeat 

snoio,  imp. 

neige 

NIVELER,  1.  to 

nivelant 

je  nivelle 

je  nivelais 

je  nivelai 

je  nivellerai 

je  nivellerais 

je  nivelle 

je  nivelasse 

level 

uivele,  /.  e. 

see  APPELER 

§50,  (4.) 

nivelle 

NUIRE,  4.  to 

nuisant 

je  nuis 

je  nuisais 

je  nnisis 

jo  nuirai 

je  uuirais 

je  nuise 

je  nuisisse 

injure 

nui 

see  CONDUIRE 

nuis 

OBTENIR,  2.  to 

obtenant 

j'obtiens 

j'obtenais 

j'obtins 

j'obtiendrai 

j'obtiendrais 

j'obtienne 

j'obtiusso 

obtain 

obtenu,  /.  e. 

see  TENIR 

obtieus 

OFFRIR,  2.  to 

offraut 

j'offre 

j'offrais 

j  'oifris 

j'offrirai 

j'offrirais 

j'offre 

. 
j'offrisse 

ojfer 

offert,  /.  e. 

see  OUVRIR 

offre 

OINDRE,  4.  to 

oiguaut 

j'oins 

j'oignais 

j'oignis 

j'oindrai 

j'oindrais 

j'oigne 

j'oignisse 

anoint 

oiat,  /.  e. 

see  CEINDRE 

oins 

OMETTRE,  4. 

omettant 

j'omets 

j'omettais 

j'omis 

j'omettrai 

j'omettrais 

j'omette 

j'omisse 

to  omit 

binis,  /.  e. 

see  METTRE 

oinets 

0u'iK,  4.  to 

oyant  . 

j'ois 

j'oyais,  etc. 

j'ou'is,  etc. 

j'oirai 

j'oirais 

j'oie,  or  j'oye 

j'ou'isse 

hear.  def. 

ou'i,  /.  e. 

tu  ois 

oyez 

il  oit 

n.  oyous 

' 

v.  oyee 

ils  oient 

OUVRIR,  2.  tojouvran* 

j'ouvre 

j'ouvrais 

j'ouvris 

j'ouvrirai 

j'ouvrirais 

j'ouvre 

j'otivrisse 

open 

ouvert,  /.  e. 

tu  ouvres 

tu  ouvrais 

tu  ouvris 

tu  ouvriras 

tu  ouvrirais 

ouvre 

tu  ouvres 

tu  ouvrisses 

aux.  avoir 

il  ouvre 

il  ouvrait 

il  ouvrit 

il  ouvrira 

il  ouvrirait 

qu'il  ouvre 

il  ouvre 

:1  ouvrit 

irregular. 

n.  ouvrofls 

n.  ouvrions 

n.  ouvrimes 

n.  ouvrirons 

n.  ouvririons 

ouvrons 

n.  ouvrions 

n.  ouvrissious 

v.  ouvrez 

v.  ouvriez 

v.  ouvrites 

v.  ouvrirez 

v.  ouvririez 

ouvrez 

v.  ouvriez 

v.  ouvrissiez 

ils  onvrent     ils  ouvraient 

ils  ouvrirent 

ils  ouvriront     ils  ouvriraient 

q.i.  ouvrent  iils  ouvrent 

ils  ouvrissout 

This  verb  is  very  seldom,  used. 
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Inllultivu. 

PMl    !>..::,.!, 

ur*. 

OM  li»u>iial. 

ImpcnUva. 

.-.  ||  .,   .:..   '.  ,.- 

luifwrfoc*. 

PAlTKK,    i.    t 

9  paiSSSJit 

J.     p     M 

J-    1  .ll».im 

jepaltwi 

J-  paitru. 

japaJM* 

grate 

pu 

lii  p.u.-, 

III    p  MM|| 

tu  paltnui 

tupttltnOi 

«*»• 

(U  DAJaMHfl 

avoir 

llpalt 

llpniMoit 

,!  p.utra 

ilpoltnUt 

•|U   ll    l,.u««.,- 

,1  ,.u,,- 

u.  paiMima 

O.  ptti»»i.m» 

o.  pottrou 

n.  paltrimu 

P.I.BJI.   ...i 

o.  patastaaw 

T.  paissoz 

v.  patuiex 

v.  paitrez 

r.  paltrier 

pmiiMHX 

v.  palsaiaa 

11*  paJBiwut 

.li    '  .  i       •  .  i  :  .  •  h  J 

iU  pattront 

tin  paltraient 

q-i.  paiMant 

UspaJsaastl 

PARAlTtt*:,    4 

paraissaut 

jo  purais 

i«p«miuai« 

J-    p.lMI, 

je  p*r*itr»i 

ja  p*nd  train 

japanisM 

puru 

H-ocoMiulTK 

pmrau 

parcouraut 

]-•  |.  ir.-.mr-, 

e  paroounU* 

i«  paroounu 

ja  pe-rcotirrai 

ja  ptrcourrtu 

ja  pareoure 

..            •- 

|itir<:iiurii,/.  o. 

MM  COUKIl: 

parooum 

uiir,    4.'|Mirfuiiiaut 

•  purfui* 

ia  jmrfla 

id  parferai 

ja  purfarais 

ja  parfitsa 

. 

MM)  rilltK 

ptrfaia 

purr.uit 

lo  p.ir* 

.•  i   iri.n-t 

«  piirtin 

|o  partinti 

ja  partirau 

japarU 

ja  partUMKj 

.  ''.  e. 

let  SENTIH 

paw 

:i.lUt 

•  •  p.irviuus 

I  I.-H-V.-MAIS 

o  parvina 

)••    ,.:i|-U.-.l.  ll.ll 

)••  IMVlHlHl 

ja  parriaBM 

japanrtukaa 

tee  TKN1K 

parr  tana 

j':iy:iu( 

je  puye 

e  payaiM 

•  p'oul 

ja  pay  era! 

je  payerain 

japaya 

japayoMo 

.    0. 

tee  C88AYKR 

.§50.  (i.) 

pajre 

>KB,  4.  I 

poi^miut 

jo  pc  i  im 

e  poignai* 

o  peitfnis 

jo  peindrai 

ja  peindrau 

)«P^gM 

ja  paituu^ 

peiut. 

tee  CBINDBJC 

pains 

PBLKR,    1.    f 

pelaut 

J.'    prill 

..-   p.'l;uS 

••  p.-1'ii 

a  pelerai 

ja  pcleraU 

japala 

ja  ptlaaas 

•Ml 

pele1,  /.  o. 

.§50,  (5.) 

pate 

l*t:KMi:in:i:,  1 

'  '.lilt 

je  per  mots 

e  perinutUiu 

e  peruiia 

o  permettrai 

|n  permettrai* 

ja  permatto 

je  panuuM 

.  mil 

',  /.  e. 

tee  MtmtE 

l>ermeU 

FLAINOUK,  -1 

plaiguaut 

je  plains 

e  plaigiiaia 

e  plaignii 

e  ploiudrai 

ja  plaindraia 

ja  ploigna 

o  plaigniaa* 

pliviut,  /.  e. 

gee  CEINI.I:K 

plains 

Pl.URE,    i.    (u 

pluisant 

je  plais 

jo  pluisaia 

ja  plus 

e  plairui 

e  plairaU 

je  plaiM 

j«  pluaa« 

•ISOM 

plu 

tu  plais 

)u  plaigoin        Itu  plug 

u  plains 

;u  plmirmis 

plais 

tu  plaiaea 

tu  pluataa 

aux.  avoir 

il  plait 

il  phiisnit 

il  plut 

il  plaira 

il  plairait 

qu'il  plaise 

UplaUe 

Uplut 

irrutfular. 

u.  plaisons 

u.  plaisions 

n.  plumes 

n.  ploirons 

n.  ploirions 

plaisons 

n.  plaisiona 

n.  plnsaious 

r.  plaisez 

r.  pluisiez 

v.  plutes 

v.  plairez 

v.  plairiez 

pbuaez 

v.  plaisiax 

v.  plussiez 

ils  plaiseut 

ils  plaisaieut 

ils  plurent 

la  plairont 

la  plairaient 

q.i.  plaisent 

ils  plaisent 

In  plusaent 

PLEDVOLR,   3 

pleuvaut 

il  pleut 

il  pleuvait 

il  plut 

il  pleuvra 

il  pleuvrait 

il  plauTa 

il  plut 

(o  i-iiiii,  imp 

plu 

POINDRE,  4.  to 

il  point 

il  poindra 

il  poindrait 

.  def. 

POUnSUlVEE, 

poursuivaut 

je  poursuis 

je  poursuivais 

je  poursuivis 

je  poursuivrai 

e  poursuivraiB 

ie  pourauive 

e  poursui  vuae 

4.  (o  pursuit 

poursuivi,/.  e. 

tee  SUIVKE 

>our--i' 

POURVGIH,    '3 

pourvoyant 

je  pourvois 

e  pourvoyais 

je  pourvus 

e  pou-rvoirai 

e  pourvoirnitt 

ja  pounroie 

e  pourrusaa 

to  pp 

pourvu,  /.  e. 

tu  pourvois 

u  pourvoyais 

tu  pourvus 

;u  pourvoiras 

'U  pourvoirais 

pourvoU 

tu  pourroies 

.u  poummea 

aux.  avoir 

il  pourvoit 

1  pourvoyait 

il  pourvut 

1  pourvoira 

il  pourvoiruit 

q.i.  pourvoic 

il  pourvoie         U  pourvut 

irregular. 

n.  pourvoy- 

a.  pourvoyions 

u.  pourvumcs 

n.  pourvoirons 

n.  pourvoirions 

pourvoyons 

u.  pourvoyions  n.  pourvu*- 

[ons 

-:„:„ 

v.  pourvoyez 

.  pourvoyiez 

v.  pourvutes 

v.  pourvoirez 

v.  pourroiriez 

pourvoyez 

T.  pourvoyiez 

v.  poarmMiax 

ils  pour- 

Is  pour- 

ils  pourvurent 

Is  pourvoiront 

Is  pourvoi- 

[u'ils  pour- 

Is  pourroient 

ils  pourraa- 

[voient 

[voyaient 

[raient 

[voient 

[seut 

POUVOIB,  3.  to 

pouvant 

je  puis,  peux 

e  pouvais 

e  pus 

e  pourrai 

e  pourrais 

je  puisae 

je  puaae 

lie  rMo 

)U 

tu  peux 

,u  pouvais 

;u  pus 

;u  pourras 

;u  pourrais 

tu  pnUooa 

tu  pusses 

aux.  avoir 

il  peut 

.  pouvait 

il  put 

1  pourra 

I  pourrait 

il  puisse 

ilput 

irregular. 

n.  pouvoiis 

a.  pouvions 

n.  puines 

n.  pourrons 

u.  pourrious 

n.  puissions 

n.  pussians 

v.  pouvez 

.  pouviez 

v.  putes 

v.  pourrez 

v.  pourriez 

v.  puissiez 

T.  puaaiez 

ils  peuvcut 

s  pouvoient 

Is  parent 

Is  pourront 

Is  pourraient 

ils  puissent 

ils  pussant 

PR  K  i)i  RE,  4,  to 

pr^disant 

je  predis 

e  i>iv  Ji.-uis 

e  prddis 

e  pre'dirai 

e  pr^dirais 

je  predise 

je  prcJdisse 

to  predict 

>n?dit,  /.  e. 

tee     CONTRK- 

preVlis 

[OIBE 

PBENDUE,  4. 

prenant 

je  prends 

e  prenois 

e  pris 

e  prendrai 

e  prendrais 

je  prenne 

jeprisaea 

to  take 

>ris,  /.  e. 

tu  prends 

;u  prenais 

;u  pris 

;u  preudras 

;u  prendrais 

prends 

tu  prenuea 

tu  prisaes 

aux.  avoir 

il  prend 

prenait 

1  prit 

.  prendra 

1  prendrai  t 

qu'il  prenne 

il  prenne 

ilprit 

irregular. 

a.  preuons 

.  prenions 

a.  primes 

.  prendrons 

u.  prendrions 

>renous 

n.  prenious 

a.  prisaiona 

v.  prenez 

.  preniez 

v.  prites 

.  prendrez 

v.  prendriez 

>renez 

v.  preniez 

v.  prisaies 

ils  preuueut 

Is  prenaient 

Is  prireut 

&  preudront 

Is  prendraienl 

q.i.  prenneut 

ils  prenuent 

la  priaaent 

PRESCRIBE,  4. 

prescrivant 

ie  prescris 

e  prescrivais 

e  presorivis 

e  prescrirai 

e  prescrirais 

je  prescribe 

je  prescrivi&ae 

to  prescribe 

>rescrit,  /.  o. 

see  KCRIKK 

rescris 

PBESSENTIR, 

>resseutant 

e  pressens 

e  pressentais 

e  presseutis 

e  pressentirai 

e  pressenti- 

je  pressente 

••  pr.  •—._••:::-.,  • 

2.  to  foresee 

)ressenti,/.e. 

see  SENTII: 

[rais 

reasons 

PRKVALOIR,  3. 

>revalaut 

e  prdvaux 

e  prt'valais 

e  piv  vulus 

e  pr^vaudrai 

e  prevaudrais 

|o  prevale 

e  preraluwe 

to  prevail 

>revalu 

tee  VALOIH 

rc'vaujc 

PRKVENIR,  2. 

ireveiiaut 

e  proviens 

e  pri'-venaia 

e  pn:vius 

e  prcvieudrai 

e  pr^vien- 

je  preVienne 

e  proviasae 

to  prevent 

>ruvenu,  /.  e. 

tee  TENIR 

[drois 

r^viens 

PRKVOIK,  3.  la 

>r^voyant 

e  prdvois      ;je  pr<?voyais 

e  pn!vis 

e  prtfvoirai 

e  preVoirais 

e  pn;voie 

e  pr^viaae 

ftnm 

>rt:vu,  /.  e. 

ike  VOID         Ilifc*  voia 

ike  VOIB 

ike  POURVOIB 

ike  POURVOIR 

rcvois 

ike  voiu 

ike  VOIR 

PBODUIRE,  4. 

iroduisaut 

e  produis       je  produisais 

e  produisis 

e  produirai 

e  produirais 

e  produise 

e  produiaisae 

to  produce 

)roduit,  /.  e. 

tee  CONDUIBEJ 

roduis 

PROJETKIC,    1. 

>rojetant         je  projetto     |je  projetais 

o  projetai 

e  projettcrai 

e  projetterais 

e  projette 

e  projetasaa 

to  project 

>rojeW,  /.  e.  \tee  JETER       |  §  50,  (4.) 

rojette 

PROMETTRE,4. 

>romettant 

o  promets     Ije  promettais 

e  promis 

o  promettrai 

e  promettrais 

e  promette 

e  promisee 

to  prom.ua 

>romis,  /.  e. 

tee  METTKE     I 

romcts 

PROMOUVOIB, 

3.  to  promo(rj  proinu,  /.  e. 

PROSCRIBE,  4. 

>rosorivant     , 

e  proscris 

e  proscrivais 

o  proscrivis 

e  proscrirai 

e  proecriraia 

o  proacrire 

:  :    -  T-.M.,»O 

lo  proscribe 

>roscrit,  /.  e. 

CC  iCBIRE 

roscris 

PBOVEXIU.  n. 

iroveuant 

e  proviens     ; 

e  proveuais 

e  proving         ,. 

o  proviondrai 

e  proviendraU 

e  provienno 

e  provinaaa 

to  proceed 

u-ovenu,  /.  e. 

roviens 

QVERIB,  2,  to 

fetch 

1 
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Infinitive. 

Participles. 

Indicative. 

Imperfect. 

Pust  Definite. 

Future. 

Conditional. 

Imperative. 

Subjunctive. 

Imperfect. 

BABATTRE,  4. 

rabattant 

e  rabats 

je  rabattais 

je  rabattis 

je  rebattrai 

e  rabattrais 

. 

e  rabatte 

e  rabattisse 

to  abate 

rabattn,  /.  e. 

ee  BATTBE 

abats 

BACHETER,  1. 

rachetant 

e  racliete 

je  rachetais 

je  rachetai 

je  rachetcrai 

e  nicheterais 

- 

e  racbete 

e  rachetasse 

to  buy  again 

rachete,  /.  e. 

68  ACHETER 

§  50,  (5.) 

achete 

BAPPELER,  1. 

rappelaut 

e  rappelle 

je  rappehds 

je  rappelai 

je  rapellerai 

e  rapellerais 

je  rappelle 

e  rappelasse 

to  recall 

ra|ij)i.-li'\  /.  6. 

see  APPELER 

.§50,  (4.) 

rappelle 

BAPPBENDRE, 

rapprenant 

e  rapprends 

je  rappreuais 

je  rappris 

je  rapprendrai 

e  rapprendrais 

!je  rapprenne 

e  rapprisse 

4.  to  learn, 

rappris,  /.  e. 

ee  PRENDRE 

rapprends 

again 

BATTEINDBE, 

ratteignant 

e  ratteins 

je  ratteignais 

je  ra'.teignis 

je  ratteindrai 

e  ratteindrais 

e  ratteigne 

e  rntteignisse 

4.  to  reach 

ratteint,  /.  e. 

see  CEINDRE 

ratteins 

again 

BEBATTBE,  4, 

rebattant 

e  rebats 

je  rebattis 

je  rebattis 

je  rebattrai 

e  rebattrais 

e  rebatte 

e  rebattisse 

to  beat  again 

rebattu,  /.  e. 

ee  BATTRE 

rebats 

BECONDUIRE, 

reconduisant 

e  recouduis 

jereconduisais 

je  reconduisis 

je  reconduirai 

e  reconduirais 

e  reconduise 

e  recondui- 

4.  to  eonduct 

reconduit,/.e. 

see  CONDUIRE 

recouduis 

[sisse 

again 

BECOSNAiTRE 

reconnaissant 

e  reconnais 

je  reconnais- 

je  reconnus 

je  reconnaitrai 

e  reconnai- 

e  reconnaisse 

e  reconnusse 

4.  to  recognise. 

reconnu,  /.  e. 

eCCONNAiTRE 

[sais 

[trais 

reconnais 

BECONQTJERIR 

reconqu**raut 

e  recon- 

jereconquerais 

je  reconquis 

je  reconquer- 

e  reconquer- 

e  reconquiere 

e  reconquisse 

2.  to  conquer 

reconquis,/.e. 

[quiers 

[rai 

[rais 

reconquiers 

again. 

see  ACQUERIR 

BECONSTRTJI- 

reconstrui- 

.  recoustruis 

je  reconsti-ui- 

je  reconstrui- 

je  recoustrui- 

e  reconstrui- 

e  reconstruise 

e  reconstrui- 

RE,  4.  to  re- 

[sant 

see  CONDUIRE 

[sais 

[sis 

[rai 

[rais 

reconstruis 

[sisse 

construct 

reconstruit,/e 

BECOUDBE,  4. 

recousaut 

e  recouds 

je  recousais 

je  recousis 

je  recoudrai 

e  recoudrais 

e  recouse 

e  recousisse 

to  seto  again 

recousu,  /.  e. 

•eccmds 

BECOURIR,  2. 

recourant 

e  recours 

je  recourais 

je  recourus 

je  recourrai 

e  recourrais 

e  recoure 

e  recourusse 

to     Tiaue    re- 

recount 

see  COTTRIR 

recours 

coiwse 

BECOUVRIR,  2. 

recouvrant 

e  recouvre 

je  recouvrais 

js  recouvris 

je  recouvrirai 

e  recouvrirais 

:e  recouvre 

e  recouvrisse 

to  cover  again 

reconvert,  /.e. 

ec  OUVRIR 

recouvre 

EECUEILLIR, 

recueillant 

e  recueille 

je  recueillais 

je  recueillis 

je  recueillerai 

e  recueillerais 

je  recueille 

e  recueillisse 

2,  to  reap 

recueilli,  /.  e. 

ee  CUEILLIK 

recueille 

BEDIRE,  4.  to 

redisant 

e  redis 

je  redisais 

je  redis 

je  redirai 

e  redirais 

|e  redise 

ie  redisse 

say  again 

redit,  /.  e. 

ee  DIRE 

redis 

BEDUIRE,  4.  to 

reduisant 

e  rdduis 

je  rdduisais 

je  ri^duisis 

je  reduirai 

e  reduirais 

je  r^duise 

ie  reduisisse 

reduce 

rdduit,  /.  e. 

ee  CONDUIRE 

reJuis 

BEFAIRE,  4.  to 

refaisant 

e  refais 

je  refaisais 

je  refls 

je  referai 

e  referais 

je  refasse 

ie  refisse 

mnlce  again 

refait,  /.  e. 

see  FA  i  RE 

refais 

BEJOINDRE,  4. 

rejoignant 

e  rejoins 

je  rejoignais      je  rejoiguis 

je  rejoindrai 

e  rejoindrais 

ie  rejoigne 

e  rejoiguisse 

(o  rejoin 

rejoint,  /.  e. 

see  CEINDRE 

1 

re  joins 

BELIRE,  4.  to 

relisaut 

e  relis 

je  relisais 

je  relus              ]je  relirai 

e  relirais 

je  relise 

je  relusse 

read  again 

relu,  /.  e. 

ee  LIRE 

1 

relis 

BELUIRE,  4.  to 

reluisaut 

e  relui  s 

je  reluisais 

Ije  reluirai 

e  reluirais 

je  reluise 

shine 

relui 

ee  LUIRE 

reluis 

KEMETTRE,  4. 

reinettant 

e  remets 

je  remettais 

|e  remis 

je  remettrai 

e  ren;ettrais 

je  remette 

je  remisse 

to  remit 

remis,  /.  e. 

ee  METTRE 

remets 

BEMOUDRE,  4. 

rernoulant 

e  remouds 

je  remoulais 

je  remoulus 

je  remoudrai 

ie  remoiidrais 

je  remoule 

je  remoulusse 

to  grind  again 

remoulu,  /.  e. 

:ee  MOUDRE 

reuiouds 

RENA!TRE,  4. 

renaissant 

e  renais 

e  renaissais 

je  reuaquis 

je  renaitrai 

je  renaitrais 

je  reuaisse 

je  renaquisse 

to  revive 

rend,  /.  e. 

•ee  NAITRE 

renais 

RENDORMIR,2 

rendormant 

e  rendors 

je  rendormais 

je  rendoi'mis 

je  rendormirai 

je  rendormi- 

je  rendorme 

je  rendorraisso 

to  lull  to  sleep 

rendormi,/.  e. 

see  DORMIR 

[rais 

rendors 

BENTRAIRE,4. 

rentrayaut 

e  rentrais 

je  rentrayais 

je  rentrairai 

je  rentrairais 

je  rentraie 

to  darn. 

rentrait,  /.  e. 

see  TRAIRE 

rentrais 

BENV0YER,   1. 

renvoyant 

je  renvoie 

je  renvoyais 

je  renvoyai 

je  renverrai 

[3  renverrais 

je  renvoie 

je  renvoyasse 

to  send  back 

renvoyd,  /.  e. 

see  ENVOYER 

§50,  (2.) 

1 

reuvoie 

BEPAITRE,  4. 

repaissaut 

ie  repais 

je  repaissais 

je  repus             Ije  repaitrai 

je  repaitrais 

je  repaisse 

je  repusse 

to  feed 

repu 

see  PA!TRE 

repais 

BEPARTIR,2.tO 

repartant 

je  repars 

je  repartais 

je  repartis 

je  repartirai 

je  repartirais 

je  reparte 

je  repariisse 

set  off  again 

reparti,  /.  e. 

see  SENTIR 

repars 

BEPEINDRE,4. 

repcignant 

je  repeins 

jp  repeignais 

je  repeignis 

je  repeindrai 

je  repeindrais 

je  repeigne 

je  repeignisse 

to  paint  agai?i 

repeint,  /.  e. 

see  CEINDRE 

repeins 

BEPENTIR(SE] 

se  repentant 

je  me  repens 

je  me  repen- 

je  me  repentis 

je  me  repenti- 

je  me  repeuti- 

je  me  repente 

je  me  repen- 

2.to  repent,  ref. 

repenti,  /.  e. 

see  SENTIR 

[tais 

[rai 

[rais 

repens-toi 

[tisse 

BE  PRENDRE,  4 

reprenant 

je  reprends 

je  reprenais 

je  repris 

je  reprendrai 

je  repreudrais 

je  reprenne 

je  reprisse 

to  tafce  again 

repris,  /.  e. 

see  PRENDRE 

reprends 

BEPRODUIRE, 

reproduisant 

je  reprodviis 

je  reprodui- 

jje  reproduisis 

je  reproduirai 

je  reproduirai 

je  reproduise 

je  reprodui- 

4.  to  reproduce 

reproduit,/.e. 

see  CONDUIRE 

[sais 

reproduis 

[sisse 

BEQUERIR,  2. 

requerant 

je  requiers 

je  requerais 

je  requis 

je  requerrai 

je  requerrais 

je  requiere 

je  requisse 

to  requira 

requis,  /.  e. 

see  ACQUERIR 

requiers 

BESOUDRE,  4 

resolvant 

je  resous 

je  r^solvais 

je  r^solus 

je  resoudrai 

je  re'soudrais 

je  re'solve 

je  re'solusse 

to  resolve 

resoln,  re'sons 

see  ABSODDRE 

r^sons 

BESSENTIR,  2. 

ressentant 

je  ressens 

je  ressentais 

je  resseutis 

je  ressentirai 

je  ressentirais 

je  ressente 

je  ressentisse 

to  resent 

ressenti,  /.  e 

see  SENTIR 

ressens 

BESSORTIR,  2. 

ressortant 

je  ressors 

je  ressortais 

je  ressortis 

je  ressortirai 

je  ressortirais 

je  ressorte 

je  ressortisse 

to  go  out  again 

ressorti,  /.  e 

see  SORTIE 

ressors 

BESSOUVENIR 

se  ressouve- 

je  me  ressou- 

je  me  ressou- 

je  me  ressou- 

je  me  resson- 

je  me  ressou- 

je  me  ressou- 

je  me  ressou- 

(SB)  2.  to  re- 

[nant 

[vieas 

[veuais 

[vins 

[viendrai 

[yiendrais 

ressouviens- 

[vienne 

[vinsse 

member,  ref. 

ressouvenu,/e 

see  TENIR 

[toi 

BESTREINDRE 

restreignunt 

je  restreins 

je  restreignais 

je  restreignis 

je  restreindra 

je  restreindrai 

je  restreigne 

je  restrei- 

4.  to  restrain 

restreint,  /.e 

see  CEINDRE 

restreins 

[gnisse 

BETENIR,  2.  tc 

retenant 

je  retiens 

je  retenais 

je  retins 

je  retiendrai 

je  retiendrais 

je  retienne 

je  retinsse 

retain 

retenu,  /.  e. 

see  TENIB 

' 

retiens 
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ASIA  :    CLIMATE,    BOIL,    HAW    PBOI>UCK. 

General   Description— Climate— Mineral,  Animal,  and  Vegetable  Pro- 
duce—Plant* peculiar  to  Africa  mid  A*ia. 

IOri<oiT.  arid   Asia  aro  strictly  but  one  continent,  lying 
.  in  the  same  latitudes,  and  having  many  features 
union.      While,  however,  Europe  barely  trenches 
on  the   region  of  palms,  A  'ids  through  the  sub- 

tropical /.one,  mid  has  one-seventh  of  its  surface  within 
Compared  with  10 u rope  again,  the  climate 
colder  than  the  latitude  would  indicate;   the 
I ' in-  of  permanently  ;:b-soil  descending  in  the 

[arts  of  the  interior  to  latitude  60°,  which  is  20° 
lower  than  on  the  west  coast  of  Europe.  Similarly,  the 
limits  of  cultivation  of  the  useful  plants,  by  which  we 
divided  Europe  into  botanical  zones,  are  modified  in 
A<ia,  yielding  to  the  tendency  to  descend.  The  vine, 
which  flourishes  at  50°  in  inland  parts  of  Europe, 
nowhere  ripens  beyond  45°  in  Asia,  its  native  soil,  where 
lil  grape  is  a  common  plant,  and  sinks  to  35°  on  the 
Pacific  C(I;IM.  The  region  of  palms,  which  includes  Sicily 
in  the  west,  waves  downwards  at  Canton  to  the  Tropic 
of  Cancer.  Bearing  this  tendency  in  mind,  we  may 
trace  the  zones  and  sub-zones  of  growth,  descriptive  of 
Europe,  across  the  continent  of  Asia,  allowing  for  a 
variable  descent  ef  from  five  to  ten  degrees  of  latitude. 

The  climate,  of  the    northern,   eastern,    and   central 

mrts  is  subject  to  great  extremes  of  heat  and  cold  in 

immer  and  winter  respectively;    but  only  in  the 

.nd  in  the  islands  can  it  be  described  as  variable. 

It   is  very  dry  and  cold   in    the  north,  and  upon  the 

central   table-lands ;  but  hot  and  humid  in  the  south, 

where  there  aro  only  wet  and  dry  seasons,  without  any 

winter. 

Various  causes  produce  the  peculiarities  of  tempera- 
ture thus  adverted  to.  The  magnitude  of  the  surface 
of  Asia  gives  it  a  true  continental  as  contrasted  with  an 
insular  climate.  The  land  absorbs  and  radiates  heat 
more  readily  than  the  ocean.  In  summer,  therefore,  the 
spacious  table-lands  and  plains  of  Asia  accumulate  a  vast 
store  of  heat  which  they  give  off  again  in  Winter,  and 
between  the  two  extremes  there  is  a  great  range  un- 
qualified by  any  of  the  equalising  influences  of  the  sea. 
The  approximation  of  the  land  to  the  pole  is  another 
cause  of  low  temperature.  The  flatness  of  the  northern 
regions  interposes  no  barrier  to  the  cold  blasts  from 
the  icy  ocean,  while  the  Himalaya  range  and  its 
adjuncts  effectually  shut  out  the  hot  and  the  moist 
winds  of  the  tropics.  One  result  of  the  dryness  of  the 
northern  atmosphere  is  that  the  snow-line  of  the 
Himalayas  is  3,000  feet  higher  on  the  northern  slope 
than  on  the  southern  counterslope.  The  district  of  the 
greatest  cold  is  in  Siberia,  where  a  mean  winter  tempera- 
ture of  40°  below  zero  is  met  with  on  either  side  of  the 
lower  course  of  the  Lena,  from  Yakoutsk  to  the  sea. 
The  district  of  the  greatest  heat  is  in  Arabia,  where  a 
mean  annual  temperature  over  90°  is  met  with  on  either 
side  of  the  Tropic  of  Cancer,  and  extending  across  the 
Red  Sea  and  Nubia  into  the  interior  of  Africa.  Thus 
in  every  way,  Asia  is  the  continent  of  extremes.  The 
cold  of  Siberia  is  so  intense  and  permanent  in  its  effects 
that  the  greatest  heat  of  summer  cannot  thaw  uiore  than 
four  or  five  feet  of  the  soil.  As  an  example  of  climatic 
extremes,  W3  may  take  China.  Pekin  the  capital,  in 
about  the  latitude  of  Naples,  has  an  Egyptian  summer 
and  a  Russian  winter ;  and  the  summer  of  Canton,  in  the 
south,  is  hotter  than  that  of  India,  being  less  favoured 
with  sea  breezes,  and  being  less  elevated. 

"  Nature,"  says  Malte  Brun,  "  has  given  to  each  of 
these  regions  a  physical  character,  which  human  industry 
will  never  succeed  in  changing,  or  even  in  modifying  in 
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a  sen  Bible  degree.  An  long  as  the  present  equilibrium 
of  the  globe  shall  continue,  the  ice  will  pile  ithelf  up  in 
the  mouths  of  the  o!,i  and  Lena,  the  wind*  will  whittle 
in  the  deserts  of  Sharao,  and  Thibet  will  not  see  the 
snows  of  its  Alps  disappear  before  the  rajs  of  the  son, 
which  at  HO  little  a  distance  scorches  the  tropical  regions. 
Thus  the  Tartar  in  called  to  the  agricultural  and  pastoral 
life,  as  the  Siberian  is  to  the  chase.  appearance 

more  fortunate,  owes  in  great  part  to  its  climate  that 
effeminacy,  that  indolence,  which  invites  foreign  robbers 
and  dome  tic  tyranny." 

Soil — South  of  the  Himalaya  range,  and  in  China,  the 
soil  may  bo  described  as  very  fertile.  In  the  north, 
steppes,  and  tundras  or  frozen  bogH,  prevail.  Much  of 
the  central  table-land,  and  the  countries  in  the  same  line, 
are  deserts,  generally  saline.  In  fart,  the  great  desert 
region  of  the  world,  unbroken  except  by  fertile  strips  of 
sou  near  rivers,  such  as  the  Tigris  and  Euphrates,  or 
by  a  mountain  chain,  may  be  traced  from  the  Atlantic,  on 
the  western  coast  of  Africa,  nearly  to  the  Pacific,  on  the 
east  of  Asia. 

Produce :  Mineral,  Animal,  Vegetable. 

The  expanse  of  Asia  is  so  vast  that  every  geological 
condition  is  represented,  and  consequently  minerals  of 
every  kind  are  found.  Diamonds  and  other  precious 
stones  are  found  in  Hindostan  and  Siberia,  whence  have 
come  almost  all  the  svorld-fjjmed  jewels.  Borneo  and 
the  East  India  islands  produce  precious  stones.  Gold 
is  found  in  Siberia,  India,  the  Chinese  empire,  and 
Japan.  Silver  is  found  in  the  same  countries,  and 
in  the  Turkish  dominions.  Siberia  also  produces  plati- 
num. Tin  is  obtained  in  large  quantities  at  Singapore, 
and  is  also  met  with  in  China.  Copper,  iron,  and 
lead  are  found  in  many  parts.  Quicksilver  is  obtained 
in  Japan,  the  Chinese  empire,  and  in  Ceylon.  Coal  is 
worked  in  China  and  Hindostan,  and  exists,  as  yet 
unworked,  in  adjacent  territory.  Salt  is  the  common 
product  of  most  parts  of  Asia,  though  scarce  in  some 
countries;  in  Hindostan  it  becomes  one  of  the  chief 
commodities  imported. 

Animal  Produce. 

Asia  is  the  probable  centre  whence  came  our  domestic 
animals,  all  of  which  are  represented  in  the  several 
faunal  zones.  Besides  these,  there  are  domestic  animals 
whose  types  have  not  become  diffused  through  Europe. 
Thus,  in  the  desert  regions,  the  horse  is  displaced  for 
draught  by  the  camel,  and  by  the  elephant  in  the 
south  and  south-east,  where  the  large  quantity  of 
rich  succulent  vegetable  food  required  by  this  enor- 
mous beast  abounds.  The  one-hunched  Arabian  camel 
or  dromedary  ranges  across  Africa,  Arabia,  Persia,  to 
the  great  central  table  lands.  The  two-hunched  or 
Bactrian  camel  then  takes  its  place,  and  extends  ar 
far  north  as  the  latitude  of  50°.  The  Siberian  reindeer, 
on  the  other  hand,  descends  from  the  north  as  low 
as  the  same  latitude,  and  the  representatives  of  the 
hottest  and  coldest  climes  meet  along  this  line.  The 
stock  of  elephants  is  constantly  recruited  by  snaring 
and  taming  wild  ones,  the  tame  animals  seldom  breed- 
ing while  in  subjection.  Horses  abound  over  these 
parts,  but  the  domesticated  varieties  are  almost  solely 
used  for  riding  and  war.  The  ass  of  Asia  is  a  beautiful 
animal,  chiefly  found  in  the  south-west  countries,  both 
in  a  wild  state  and  reclaimed.  The  Brahmin  ox  is  a 
sacred  animal  amongst  the  Hindoos,  and  treated  with 
scrupulous  reverence.  The  Angora  goat  of  Asia  Minor 
and  the  Thibet  goat  aro  celebrated  for  their  long  and 
silky  hair.  The  pig  is  favoured  by  the  Chinese,  but 
is  abominated  as  unclean  in  the  Mohammedan  parts  of 
Asia.  Horses,  cattle,  sheep,  asses,  and  elephants  live  in 
herds  or  flocks  in  a  wild  state,  and  furnish  the  kips  or 
small  hides,  the  skins,  wool,  horn,  and  ivory  so  largely 
exported.  Other  animals  never  yet  subjugated  are  stiU 
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productive  of  many  useful  commodities.  Such  are  the 
lion,  tiger,  leopard,  jackal,  wolf,  and  bear,  whose  skins 
are  highly  valued;  and  various  kinds  of  deer  and 
antelopes,  the  prey  of  packs  of  wolves  and  jackals,  or 
of  the  solitary  lion  and  tiger.  The  fur  animals  and  other 
carnivora  of  the  northern  plains  correspond  very  closely 
with  those  of  Europe  in  the  same  zone,  and  are  as 
eagerly  trapped  for  the  sake  of  their  costly  skins. 

Birds. — -The  names  of  our  common  fowls  point  to  Asia 
as  the  centre  whence  they  were  diffused.  The  Bantam 
variety  has  been  long  known  in  our  country  for  its 
courage  and  fighting  propensities.  The  Cochin-China 
fowl  has  been  introduced  into  Europe  during  the  present 
generation.  South-eastern  and  Further  India  abound 
with  the  wild  stock  of  all  our  pheasant  tribe.  There  are 
few  warblers  in  Asia,  and  the  range  of  the  nightingale 
ends  in  Persia ;  but  the  plumage  of  many  birds  is  un- 
equalled. The  feathers  of  the  gold  and  silver  pheasant, 
of  the  peacock,  and  of  the  ostrich  of  Arabia,  are  of 
great  value  for  dress  and  decoration.  Parrots  are  also 
very  numerous. 

Pearl  Oysters. — Porcelainous  and  nacreous  shells  of 
every  variety  of  size  and  beauty  are  found  on  the  varied 
shores  of  Asia,  suitable  for  ornament,  for  cameo-cutting, 
and  for  the  manufacture  of  mother  of  pearl.  Of  the 
pearl  oysters,  properly  so  called,  none  have  been  so 
long  notable  as  those  dived  for  along  the  Cingalese 
and  Coromandel  coasts.  There  are  less  productive 
pearl  fisheries  in  the  Persian  Gulf  and  the  Bed  Sea. 

Vegetable  Produce. 

The  same  physical  causes  that  give  variety  to  animal 
life  in  Asia,  influence  in  like  manner  the  vegetable 
produce.  The  floral  zones  are  less  irregular  than  the 
faunal,  for  while  animals  are  limited  in  their  range  by 
the  prevalence  of  food,  or  by  their  special  adaptations, 
their  capacity  for  locomotion  gives  them  a  power  of 
widening  or  modifying  their  range,  not  possessed  by 
plants. 

The  flora  of  Asia  consists,  in  the  first  place,  of  plants 
indigenous  to  the  continent,  but  now  also  diffused 
through  other  parts  of  the  world ;  in  the  second  place, 
of  indigenous  plants  not  yet  diffused;  in  the  third 
place,  of  plants  which  have  spread  by  nature,  or 
have  been  introduced  by  man.  Generalising  the  flora, 
we  may  say  that  Asia  has  given  much  and  received 
little.  It  is  the  native  home  of  most  of  our  useful 
plants,  as  well  as  of  our  animals.  Its  flora  and 
fauna  are  now  the  most  exuberant,  both  in  number  and 
kind,  on  the  surface  of  the  earth,  and  its  kingdoms  are 
the  most  densely  peopled.  The  conditions  of  life  are 
here  fully  developed,  excepting  in  the  northern  plains, 
on  the  central  table-land,  and  in  the  deserts,  where 
climate  and  soil  allow  but  little  growth  either  of  trees 
or  plants. 

European  fruits  are  mostly  of  Asiatic  origin.  The 
vine,  olive,  Grange,  and  lemon,  the  cherry,  almond, 
walnut,  peach,  and  fig,  still  grow  wild  in  the  wine  and 
olive  zone  of  this  continent;  the  olive  principally  west  of 
Hindostan;  the  vine  in  great  perfection  in  Turkey  and 
Persia,  and  ranging  across  to  China.  The  pine-apple  is 
so  common  in  India  as  to  be  almost  valueless. 

Of  our  flowers  the  China  aster  and  Chinese  primrose 
tell  their  own  origin.  The  camelia,  damask  rose, 
hydrangea,  chrysanthemum,  weeping  willow,  and  many 
others  of  our  choicest  flowers  and  ornamental  trees,  have 
been  brought  from  China  and  other  Asiatic  districts. 

Of  grain  common  to  Europe,  Asia  produces  in  its 
corresponding  zones  rice  and  maize,  wheat,  millet,  and 
barley ;  with  oats  and  rye  in  smaller  proportion.  Rice, 
barley,  millet,  and  rye  are  probably  indigenous.  The 
vegetation  of  Siberia  and  Mantchooria  is  the  same  as 
that  of  the  like  parts  of  Russia  in  Europe. 

It  is,  however,  in  the  sub- tropical  and  tropical  countries 


that  the  flora  of  Asia  is  exhibited  in  its  fulness  of  power 
and  beauty.  Botanically,  this  is  the  region  of  palms,  the 
ligher  boundary  of  which  waves,  with  local  circum- 
stances of  climate,  across  the  Old  World,  from  about  25° 
}0  40°  of  north  latitude,  touching  Europe  only  in  the 
ixtreme  south  of  Spain,  Italy,  and  the  Moron.  The 
whole  region  of  palms  is  a  band  of  an  irregular  breadth, 
oeing  40°  wide  in  its  narrowest  part,  and  70^  in  the 
widest  part,  and  is  situated  pretty  equally  on  each  side 
of  the  equator.  It  takes  in  the  whole  of  Africa,  with 
the  exception  of  Cape  Colony,  and  the  northern  half  of 
Australia.  These  boundaries  are  nearly  conterminous 
with  the  limits  of  rice  growth,  and  are  circumscribed,  at 
a  mean  distance  of  about  5°  north  and  south,  by  the 
limits  of  vine  culture. 

It  will  be  convenient  at  this  point  to  include  Africa 
in  our  survey  of  the  zone,  the  description  being  neces- 
sarily applicable  in  many  particulars  to  the  two  con- 
tinents. 

Africa  and  Asia. — Of  the  many  species  of  palms,  the 
date  and  the  cocoa-nut  palm  are  the  most  distinctive. 
The  date-palm  ranges  the  deserts  of  Africa  and  Asia, 
from  the  Atlantic  to  the  Himalayas.  The  district  of 
cocoa-nuts  is  from  Ceylon  eastwards  to  the  Pacific, 
this  palm  loving  the  neighbourhood  of  the  sea.  The 
date  is  the  principal  food  of  the  roving  desert  tribes, 
who  wonder  how  people  can  live  elsewhere  without  it. 
Rice  is  the  chief  food  of  the  densely-peopled  countries 
of  India  and  China.  The  sugar-cane  is  cultivated  in 
Africa  as  well  as  in  Asia,  and  coffee,  now  so  extensively 
grown  in  Arabia  and  India,  is  supposed  to  have  spread 
from  Abyssinia.  The  distinctive  fruits  of  the  wine  and 
oil  countries,  oranges,  peaches,  pine-apples,  figs,  and 
almonds,  range  also  through  the  region  of  palms. 
Palm-oil  is  produced  abundantly  in  Africa,  and  corre- 
spondingly, cocoa-nut  oil  is  obtained  in  Ceylon. 

Teak  and  other  timber  trees  are  common  to  both 
continents,  and  cotton  is  a  universal  product,  every 
part  of  the  zone  proving  its  capability  of  cotton  growth 
during  the  American  war,  when  our  supplies  from 
the  United  States  were  stopped.  The  area  of  supply 
expanded  so  rapidly  that  our  importations  when  at  the 
lowest  amounted  to  300,000,000  pounds.  The  acci- 
dental stimulus  to  production  being  removed  by  peace, 
the  reaction  has  been  violent,  and  supplies  have  sunk 
to  zero  in  many  promising  places,  as  rapidly  as  they 
are  recovering  their  former  dimensions  in  the  Southern 
States.  Egyptian  cotton  is  of  fine  quality,  and  in  India 
there  is  not  a  spot  but  produces  one  or  another  variety. 
China,  too,  has  been  noted,  time  out  of  mind,  for  a  buff- 
coloured  staple  called  nankeen. 

The  animals  of  Africa  are  akin  to  those  of  Asia,  but 
very  few  of  them  have  been  tamed.  Of  useful  animal 
products  a  description  has  been  given  in  connection 
with  the  British  settlements  and  colonies  in  Africa,  to 
which  may  be  added  silk,  which  connects  Europe,  Asia, 
Africa,  and  Australia.  All  the  silk  countries  still  rely 
upon  China  and  Japan,  whence  the  silkworm  first  came, 
for  their  supplies  of  grain  or  seed,  as  the  eggs  are  called, 
in  which  a  large  trade  is  carried  on. 

Plants  peculiar  to  Asia. — Some  of  the  most  esteemed 
woods  for  cabinet-making,  as  rosewood,  satinwood, 
sandalwood,  and  ebony,  come  from  Further  India.  The 
sago,  areca,  and  other  varieties  of  palm,  are  charac- 
teristic of  particular  districts.  Many  guma,  resins, 
balsams,  and  drugs  are  still  only  obtained  from  Asia. 
The  most  peculiar  plants  are,  however,  limited  by 
nature  to  a  narrow  area  of  cultivation,  from  which 
they  cannot  be  removed  without  destruction  or  the 
loss  of  their  principal  properties.  Such  are  the  spicea 
and  tea.  Several  of  the  spices  flourish  nowhere  so  well 
as  in  their  small  indigenous  centre.  It  is  a  natural 
law  that  when  a  plant  is  transferred  to  another  centre 
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it  will  develop  new  qualities,  oftentimes  improved  quali- 
ties;    but  in  tin:  IM  •.-i-.-nco  has 
always  rndi-d  in  doath  or   deterioration      I'liina 
«'nxrn.s^-.s    tin-    jir.Nlii, •:...]!   .,!'    -.-a.    though    tho  hhrub   i.s 

i.  whoru  efl  a  long  been 

made,  and  with  considerable  success,  to  en< 

•_M-owlli       .l.i[  ail,    tOO,   cultivate*  tea,  ami    lia-^   opened  its 
IMH-IS    to   tin1   trade.      It    lias    ln-i-n   introduced    into  Aus- 
tralia.      NI-V'-I-I  licit-.-,-,  ill'-  t:-no  tea-growing  di 
hitlf  aH'crt.-d  i  hat  our  dependence  may  still  by  de.-<          i 
unly  on  Chiim. 

rtnut.i  introduced  -The  only  plants  of  im- 

portance   which   A»ia    ..\\.-s    to  other   parts  of  the  world 
,unl  tobacco,  both  from  America.     Tobacco, 
which  was  unknown    in  tho  Old  World  till   brought  from 
America,  is  a  remarkable  example  of  the    diffusion  of 
plants.     Its  growth  now  is  nearly  universal  through  a 
•on  80°  and  90°  wide  in  both  the  New  and  tho 
Old    World,   and    it.-,  consumption  is   general  over  the 
whole  wirth.     Some  of  tho  choicest  growths  are  obtained 
Asia,   such  as   that  of  Turkey  and    of  Manilla. 
Tin-  IVi-uvian  bark  of  South  America  is  also  an  instance 
of  tliu  transference  of  an  important  plant  to  Asia. 

tfotifln-ni  Boundary  of  vine  Growth. —The  southern 
limit  of  the  region  in  which  tho  vine  would  flourish 
for  vintage  is  in  a  higher  latitude  than  the  limit  of 
palms,  and  can  be  only  marked  upon  the  ocean.  It  runs 
in  a rly  parallel  with  south  latitude  40°,  and  the  isothermal 
I'm-  of  60°  mean  annual  temperature,  deflecting  about 
10°  south  near  Australia,  and  thereby  comprising  Tas- 
mania and  New  Zealand. 

The  limits  of  wheat  and  northern  grains  are  with- 
out analogues  in  the  south,  inasmuch  as  no  part  of 
tho  Old  World  extends  to  such  high  latitudes  as  50°  or 
60°  S.  latitude. 
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LESSONS  IN  LATIK— XLYII. 

VERBS    TRANSITIVE    AND    INTRANSITIVE. 

THE  widest  distinction  between  verbs  is  made  when  they  are 
divided  into  the  two  classes  of  transitive  or  intransitive.  The 
word  transitive  (from  trans,  over,  and  eo,  I  go)  denotes  verbs 
the  action  of  which  goes  over  from  tho  subject  to  the  object. 
Tho  intransitive  are  those  verbs  in  connection  with  which 
this  transition  does  not  (in  act)  take  place.  Here  are  two 
examples  : — 

1.  TRANSITIVE.  2.  INTRANSITIVE. 

Subject.    Verb.         Object.  Subject.      Verb.     Object. 

Pater      amat         nlium,  Filia       dormit    

Fatlur      loves  (his)  son.  (The)  daughter      sleeps     

Hero,  you  see,  amat  has  a  subject,  a  verb,  and  an  object, 
but  dormit  has  no  object.  Having  an  object  after  it,  tho 
verb  amat  is  a  transitive  verb.  Observe  that  the  act  implied 
in  tke  verb  passes  from  pater  to  filium,  from  the  subject  to 
the  object.  A  transition  of  this  nature  is  the  characteristic 
of  a  transitive  verb.  The  absence  of  that  transition  is  the 
characteristic  of  an  intransitive  verb  ;  and,  accordingly,  in  tho 
use  of  dormit,  there  is  no  such  transition. 

By  a  sort  of  poetic  licence,  indeed,  some  intransitive  verbs 
have  an  object  after  them,  but  only  an  object  of  the  same 
meaning  or  of  similar  import  with  the  verb;  as,  somniavi  som- 
nium,  /  have  dreamt  a  dream. 

Occasions  there  are  where  a  really  transitive  verb  stands 
without  an  object ;  as,  quid  agis  ?  lego ;  what  art  thou  doing  ? 
I  a>n  reading.  Here  no  object  is  expressed  ;  yet  is  lego  a 
transitive  verb,  for  it  is  by  the  idea,  not  tho  mere  form  of 
expression,  that  those  things  are  determined,  and  in  the  idea  of 
;  an  object  is  of  necessity  involved.  If  I  road,  I  read 
something :  you  may  ask.  What  do  you  read  ?  but  you  cannot 
ask,  What  do  you  sleep  t 

Transitive  verbs  are  subdivided  into  two  sorts — tho  active 
and  the  passive  : — 

ACTIVE.  PASSIVE. 

Pater        amat      Altum,  Pater      amatur   a      filio, 

The  /aether     loves     the   son.  The  father  is  loved  by  the  son. 


These  distinctions  we  called  voices ;  we  speak  of  the  atiiv 
voice  and  the  pauioe  voice.  It  is  only  transitive  verbs  that 
admit  the  distinction  of  active  and  passive.  The  passive  voice 
in  the  counterpart  of  the  active  voice,  ami,  when  the  latter 
does  not  exist,  the  farmer  cannot  be  found.  Hence  it  appears 
that  there  are  verbs  which  are  neither  active  nor  passive  ;  snch 
verb*,  being  neither  the  one  nor  the  other,  are  called  neater 
(neither).  Thus  dormit,  he  sleeps,  is  a  neuter  verb.  Dormit, 
you  see,  denotes  a  certain  state ;  and,  in  general,  intransitive 
or  neuter  verbs  denote  a  state,  as,  currit,  lot  runt ;  volat  avis, 
the  bird  flics.  A  transitive  verb,  however,  has  action  for  its 
essence;  as — 

SUBJECT.  VERB.  OBJECT. 

Pugilei  feriunt  sdversuium, 

Iloxert  strike  th*ir  opponent. 

Tou  see  tho  blow  given  by  the  hand.  Feriunt  is  a  transitive 
verb,  because  tho  action  which  it  conveys  passes  from  the  sub- 
ject to  tho  object.  It  is  also  a  transitive  verb  in  the  active 
voice.  Transitive  verbs  are  in  the  active  voice  when  they  have 
the  terminations  of  the  active  voice.  Or,  to  define  the  matter 
a«;<! !>nling  to  the  sense,  transitive  verbs  are  in  the  active  voice 
when  they  have  an  object,  as  feriunt,  the  object  of  which  is 
advorsarium.  The  same  sense  may  be  expressed  by  a  passive 
voice,  thus  : — 

SUBJECT.  VKKII.  IH8TRUMEVT. 


Adrersarius 
Their  opponent 


feritnr 
i*  struck 


a  pugUibui, 
by  boxers. 


By  comparing  together  this  and  the  last  example,  yon  see  the 
object  has  become  the  subject,  and  the  subject  is  converted 
into  the  instrument ;  and  observe,  the  instrument  is  preceded 
by  the  preposition  a.  By  that  preposition  (a,  ab,  abs,  by  or  with) 
the  instrument — when  a  person  or  an  animate  object — must 
always  bo  accompanied.  If  the  instrument  ia  a  thing — an 
inanimato  object—it  is  put  in  the  ablative  case  without  any 
proposition,  as — 

Puer  feritur  baculo,  Miles  interflcitnr  yladio, 

The  boy  is  (truck  with  a  stick.  The  soldier  is  slain  by  tht  svoru. 

In  the  instance  just  given  of  an  active  voice  converted  into  a 
passive  voice,  the  sense  remains  the  same.  But  in  the  previous 
example  tho  sense  is  altered.  This  will  best  appear  by  the  two 
cases  being  put  together. 

(  Act.      Pater  amat  filium. 

\  Pass.    Pater  amatur  a  filio. 

(  Act.      Pugiles  feriunt  adverearium. 


The     sense     altered  • 


The  sense  unaltered 


\  Pass.    Adrersarius  feritur  a  pugilibua. 


In  the  first  instance,  you  see  the  subject  of  the  active  voice 
remains  the  subject  in  the  passive  voice.  But  in  the  second, 
the  subject  of  the  active  voice  has  in  the  passive  become  the 
instrument. 

It  is  tho  essential  feature  of  tho  passive  voice  that  the  action 
of  the  verb,  instead  of  passing  over  to  an  object,  either  turns 
back  on  the  subject,  or  remains  with  the  subject.  In  amor,  /  am 
loved,  the  act  of  loving  turns  back  on  the  subject  /.  Hence  a 
reflex  action  is  involved  in  many  passive  verbs.  Moveor,  /  am 
moved,  may  signify  I  move  myself,  or  simply  I  move.  This 
peculiarity  of  meaning  in  Latin  is  in  Greek  denoted  by  a  pecu- 
liarity of  form  which  is  called  the  middle  votce. 

A.  much  more  definite  peculiarity  ia  that  by  which  verbs, 
being  passive  in  form,  have  an  active  signification.  Thes*.' 
are  already  known  to  the  student  as  the  class  of  deponent 
verbs.  Minute  accuracy  would  require  a  division  to  be  made 
of  deponent  verbs  into  transitive  and  intransitive,  for  whil« 
hortor,  I  encourage,  has  an  object,  proficisoor,  I  go,  is  without 
an  object. 

There  are  also  verbs  which,  though  active  in  form,  have  a 
neuter  signification ;  foi  vapulo  signifies  I  am  beaten,  and  voneo, 
I  am  sold. 

In  some  verbs  the  two  forms,  the  active  and  the  passive,  are 
blended  together,  and  that  without  a  passive  meaning.  A* 
these  verbs  have  not  a  passive  import,  so  are  they  intransitive 
or  neuter,  and,  for  tho  sake  of  a  name,  are  called  neuter  passives: 
for  example : — 

PRESENT.  INFINITIVE.  PERFECT. 


Audeo,  I  dare,  aud?rt>, 

Oaudeo.  I  rejoice,  gaudfre, 

Soleo,  I  am  accustomed,  solSre, 

Fideo,  I  truat,  fldJre. 


ausus  Bum. 
gavisus  sum. 
•olitus  sum. 
flsus  sum. 
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Here,  while  the  present  terses  are  of  the  active  voice,  the 
perfect  tenses  are  in  the  passive  voice.  These  verbs,  then,  are 
active  and  passive  in  form,  and  in  signification  intransitive ;  or, 
verbs  are 

TRANSITIVE  and  INTRANSITIVE. 

active     passive neuter 

deponent  neuter-passive 

transitive,  intransitive. 

SYNTAX. 

Syntax  teaches  hew  to  put  words  together  so  as  to  form  sen- 
tences. Latin  syntax  teaches  how  to  put  words  together  so  as 
to  form  sentences  after  the  model  of  the  ancient  Latin  authors. 
These  have  left  us  a  model  of  writing  in  the  works  of  Cicero, 
Caesar,  Tacitus,  and  others.  Latin  syntax,  therefore,  teaches  the 
art  of  combining  words  into  sentences  according  to  the  manner 
observed  by  the  best  Latin  writers. 

Already  has  there  been  put  before  the  student  much  that 
relates  to  syntax.  My  duty  is  now  to  give  a  systematic  view  of 
Latin  syntax  considered  as  a  whole.  The  entire  subject  may  be 
comprised  under  these  heads  : — 


1.  AGREEMENT. 

2.  QUALIFICATION. 


3.  GOVEr.NMENT. 

4.  IDIOM. 


1.  Agreement  is  said  to  exist  between  two  or  more  words  when 
they  are  in  the  same  gender,  number,  and  case ;  or  when  they 
are  in  the  same  person,  as — 

Erat  Italia  plena. 
Lit.       Trans.  :—  Was  Italy  full. 
Idiom.  Trans.  : — Italy  was  full. 

Here  there  is  an  agreement  between  the  noun  Italia  and  tho 
adjective  plena,  both  being  in  the  nominative  case,  singular 
number,  and  feminine  gender.  There  is  also  an  agreement 
between  Italia  and  erat ;  for  Italia  is  in  tho  third  person  of  the 
singular  number,  and  erat  is  in  the  third  person  singular 
number. 

2.  Qualification  takes  place  when  one  word  qualifies  another 
word,    or  when    more  words    than    one  qualify  another  word. 
Qualification  differs  from  agreement  in  .this,  that  while  agreement 
takes  place  between  adjectives  and  nouns,  or  between  nouns  and 
eerbs,  qualification  takes  place  between  verbs,  adverbs,  and  con- 
junctions, or  between  verbs  and  adverbial  phrases,  as — 

Erat  Italia  hmc  plena, 
Italy  was  then  full. 

In  this  instance  of  qualification,  the  adverb  tune  is  tho  qualify- 
ing word,  and  the  verb  erat  is  the  word  qualified. 

3.  Government  arises  between  two  or  more  words,  when  one 
of  the  words  depends  on  the  other  in  sense,  and  is  affected  by 
it  in  case,  in  tense,  or  in  mood.     In  these  preliminary  explana- 
tions I  confine  myself  to  the  simplest  instance,  namely,  that  of 


case,  as — 


Erat  Italia  tune  plena  artium, 
Italy  was  then  full  of  arts. 


In  plena  and  artium  you  see  an  instance  of  government.  Artium 
is  said  to  be  governed  by  plena,  and,  being  governed  by  plena, 
it  is  in  the  genitive  case.  If  you  look  at  the  construction,  you* 
will  see  that  artium  depends  in  sense  as  well  as  form  on  plena, 
as  in  the  English  full  of  arts. 

IV.  Idiom  denotes  the  peculiaritias  of  the  Latin  language, 
and  specially  those  peculiarities  which  appear  when  the  Latin 
is  compared  with  the  English.  The  differences  between  our 
methods  of  expression  and  the  old  Roman  method  of  expression, 
when  the  facts  or  ideas  are  similar,  constitute  the  Latin  idiom. 
Idiom  is  a  Greek  term,  denoting  thai  which  is  one's  oicn,  that 
which  is  peculiar.  We  find  a  case  of  idiom,  if  we  compare 
together  the  Latin  and  the  English  arrangement  of  the  sentence 
under  consideration,  as — 
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Italy       u-as      full. 

With  this  idiom  the  student  has  already  some  acquaintance 
under  the  name  of  inversion. 

I  proceed  to  give  the  sentence  in  full,  marking  the  several 
points  by  means  of  the  initial  letters,  thus  :  A.  stands  for  agree- 
ment ;  Q.  for  qualification ;  G.  for  governmen  t ;  and  I.  for  idiom. 


A.        A.  <J.  A.      G.  A.  1. 

Erat  Italia  tune  pleua"v~Gr£ecarum'^"artium. 

The  instances  stand  separately  thus  : — 

1.  Agreement.— (a)    Italia  plena ;    (b)   Graecarum    artium  j     (c)  erat 

Italia. 

2.  Quali/ication. — Erat  tune. 

3.  6'ODcrnment.  —  Plena  Greecarum  artium. 

4.  Idiom. — Erat  Italia  tune  plena. 

I  subjoin  another  sentence  marked  as  before,  and  marked,  alao, 
in  relation  to  its  constituent  parts  : — 

PREDICATE.  SUBJECT. 


Ad     fines     Scytharum  cito  pervenit     Alexander     magnug; 

•V  •v  -V  -V 

G.  a.  Q.  A.  A. 

To  t,"i«  borders  of  the  Scythians,  quicldy  came  Alexander  the  Great. 
The  idiom  is  here  again  in  the  arrangement.     This  the  student 
will  recognise  as  a  simple  sentence.     Another  simple  sentence 
follows  •- — 

Unus  ex  Scytharum  legatis  multa  verba  ei  fecit, 

One  of  the  Scythians'  ambassadors  made  (spoke)  many  words  to  him. 

If  I  arrange  this  sentence  logically  according  to  our  English 
order,  it  will  stand  thus  : — 


SUBJECT. 


PREDICATE. 
Verb. 


Object. 

Unus  ex  legatis  Scytharum  fecit  inulta  verba   ei, 

One    of   the   ambassadors    of  the    Scythians    spoke    many  words   to    hint. 

Looking  at  the  sentence  in  relation  to  syntax,  I  find  no 
instance  of  qualification.  But  if  I  insert  statim,  immediately, 
before  fecit,  I  obtain  a  qualifying  word,  as,  unus  ex  legatis 
Scytharum  statim  fecit  multa  verba  ei.  I  may  arrange  the 
several  parts  under  the  syntactical  heads,  thus : — 

1.  Agreement. — (a)  Unus  fecit;    (b)  multa  verba. 

2.  Qualification. — Statim  fecit. 

3.  Government. —  (a)    Ex  legatis;    (b)  Scytharum    legatis;    (c)  fecit 
inulta  verba  ;  (d)  fecit  ei. 

4.  Idiom. — The  idiom  may  here  be  said  to  consist  in  the  use  of  the- 
verb  fecit,  made,  whereas  we  in  English  in  such  a  case  would  employ 
the  term  *aid  or  addressed. 

Let  me  now  present  the  sentence  exactly  as  it  occurs  in  the 

Latin  original : — 

Ubi    ad     fines  Scytharum       pervenit    Alexander,     unus       em 

When  to  tlie  borders  of  the  Scythians      came      jlle.i:ander,       one         of 

eorum     legatis     hrec    inter     alia  multa     dixit. 

their  ambassadors  these  among  other  many  things  said. 

Tho  union  of  the  two  simple  sentences  has  formed  a  compound 
sentence.  This  compound  sentence  is  composed  of  two  members. 
Each  of  these  members  has  its  own  subject  and  its  own  pre- 
dicate. The  student  ought  to  have  no  difficulty  in  pointing  out 
these  subjects  and  these  predicates.  Let  him  do  so  ;  let  him, 
also,  write  down  the  several  syntactical  elements. 


THE   THEORY  AND   PRACTICE   OF 
EDUCATION.— III. 

WHAT  TO  TEACH. 

WE  propose  to  devote  the  present  paper  to  a  consideration  of 
the  important  branch  of  our  subject  that  we  have  set  forth  ae 
its  heading. 

Two  considerations  should  be  borne  in  mind  whilo  selecting 
subjects  to  form  a  syllabus  or  programme  for  a  complete  course 
of  education.  In  the  first  place,  it  should  be  so  framed  as  to 
aid  in  developing  and  strengthening  all  the  faculties  and  powers 
of  body  and  mind ;  and  in  the  second,  it  should  prepare  the 
young  student  to  fulfil  all  the  duties  and  perform  all  the  func- 
tions which  are  likely  to  enter  into  the  occupation  of  his  mature 
life.  In  a  word,  education  should  train  the  physical,  mental, 
and  moral  powers  of  the  pupil,  while  at  the  same  time  it  fits 
him  for  his  future  duties.  But  the  manner  of  teaching  has 
quite  as  much  to  do  with  the  production  of  these  results  as 
the  matter  which  is  taught,  and  hence  the  need  of  a  skilful 
teacher  as  well  as  a  judiciously  chosen  programme. 

Again,  an  educational  programme  should  bear  a  wise  pro- 


THEORY   AM)    l'KA«   n- 


Itf 


portion  to  the  »ge  of  th><  |.n;..l  :m.l  tlio  time  during  which  he 
it»  likt-ly  .<>  r.-iiiuin  m.  .  :!in-inro.  Thua  we  bare  the 

primary  school*,  attended  \>y  tli«    -In,  r*,  ser- 

vant*, and  the  vast  body  of  skilled  iiml  un-kiil-l  urtiaana, 
whoso  average  age  on  luuvintr  school  in  barely  eleven  yeani; 
the  aecoiidu  ,  where  children  of  the  lower  mi  I'll- 

nlaaifta  stay  until  tlu-y  r«a»-h  an  average  age  of  fifteen 
teen  years  ;  tli-  hurli-i-  schools,  where  the  age  at  leaving  varies 
•  •n    years   to   twenty;    and    the    universities,    fro- 

1  by  those  who  oithor  boloug  to  the  wealthiest  classes 
or  are  ink'nd-l  f  T  th.«  lr;mi-l  profession*.  It  is  quite  niani- 

it   OH-    programme  of   studies   i-->uld   n-v-r  !•-   rendered 

-  fur  all  these  various  olasso*.  Th-  dinVronces  in  age, 
in  homo  culture,  in  rank  and  probable  position  in  mature  life, 
all  combine  to  show  the  absurdity  of  any  such  idea.  But  \v- 
muflt  not  omit  the  notice  of  still  another  department  in  th- 
aphere  of  educational  action.  A  rapidly  increasing  number  of 
our  young  people,  employed  in  various  occupation*  during 
many  hours  <rf  the  day,  are  devoting  their  leisure  time  to  perse- 

and  laborious  mental  application.  The  existence  of 
.:  colleges,  the  institution  of  evening  classes  at  other 
colleges  and  scientific  institutions,  the  flourishing  Art  and 
Technical  schools  in  so  many  places,  and  the  large  number 
of  youths  in  addition  to  these  who  are  spending  their  spare 
hours  in  private  study,  furnish  abundant  proofs  of  this  asser- 
tion. The  motives  which  prompt  to  this  laudable  course  are 
various  in  their  nature.  Some  are  actuated  by  a  sincere  love 
of  knowledge  for  its  own  sake ;  many  seek  to  improve  them- 
selves with  a  view  to  bettering  their  position  in  life  ;  others, 
that  they  may  worthily  fill  their  present  position ;  and  some, 
it  may  be,  from  a  faint  glimmering  of  the  great  truth  enun- 
ciated in  our  first  paper — that  education,  both  of  body  and 
mind,  is  a  process  which  can  only  end  with  life  itself — and 
therefore  strive  to  keep  out  evil  by  daily  communion  with  what 
is  right  and  good. 

Reading,  writing,  and  arithmetic  should  undoubtedly  be  the 
leading  items  in  the  work  of  the  primary  or  common  day- 
school.  Where  children  leave  at  the  early  age  of  from  ten  to 
twelve  years,  their  average  school-life  being  not  more  than 
about  three  years,  and  their  destination  to  earn  their  bread 
by  the  labour  of  their  own  hands,  it  is  manifestly  absurd  to 
cram  their  tender  and  half-developed  minds  with  scraps  and 
fragments  of  science,  which  can  only  leave  vague  and  ill-de- 
fined impressions,  and  serve  rather  to  cloud  and  mystify  their 
mental  faculties  than  to  train  and  develop  them.  Still,  wo 
hope  to  show,  before  this  article  is  concluded,  that  even  with 
this  humble  programme,  accompanied  by  skilful  and  earnest 
exertions,  a  fair  amount  of  mental  training  may  be  effected, 
and  a  desire  for  further  advancement  implanted,  so  that  the 
pupils  in  many  instances  will  leave  the  benches  of  the  day- 
school  only  to  enter  some  of  those  (evcning  classes  to  which 
we  have  more  than  once  adverted. 

Beading  is  the  art  of  associating  printed  or  written  signs  of 
•words  with  the  words  for  which  they  stand ;  while  words,  again, 
are  but  the  signs  of  ideas  which  exist,  or  have  existed  in  the 
minds  of  one  or  more  persons,  at  some  time  or  other.  It  follows, 
therefore,  that  if  the  reader  has  learnt  to  join  visible  signs 
with  their  appropriate  words,  and  if  these  call  up  before  his 
mental  vision  the  thoughts  which  they  represent,  the  process, 
when  carried  far  enough,  and  exercised  on  worthy  material, 
muet  have  a  wonderful  effect  in  storing  his  mind  with  ideas,  and 
in  developing,  training,  and  strengthening  his  intellect.  It  is 
for  these  reasons  that  the  art  of  reading  ought  to  stand  fore- 
most in  the  list  of  suitable  subjects  for  instruction,  at  least  in 
every  elementary  school.  On  the  best  methods  in  use  for 
teaching  this  most  valuable  art  we  must  not  linger  now.  In 
a  future  article  we  hope  to  give  some  attention  to  this  matter  : 
a  few  remarks  as  to  the  results  to  be  aimed  at  while  teaching 
this  art  must  now  suffice.  In  the  first  place,  the  student 
should  be  taught  to  utter  every  word  clearly.  For  this  purpose 
the  teacher  should  often  direct  his  attention  to  the  organs  of 
speech,  and  show  the  way  in  which  they  are  employed  to  fashion 
oach  word ;  and  the  reading  should,  especially  at  first,  be  very 
distinct  and  slow,  each  word,  as  it  were,  standing  by  itself,  | 
the  initial  and  final  consonants  especially  being  well  marked,  ] 
and  the  vowel  sounds  given  purely ;  so  that  every  word  may 
be  like  a  froshly-cut  coin,  just  dropped  from  the  mint.  In 
the  second  place,  ths  pronunciation  of  each  word  should  be 


carefully  noticed  ;  all  pronneialisma,  incorrect 

.placed  accent*,  etc.,  should  aa  quiekiy  aa  possible  b* 
corrected,  and  a  sufficient  amount  of  practice  under  the  obeer 
•  f  the  teacher  be  provided,  to  produce  a  ready  recog- 
nition of  every  printed  or  written  word-»ign  :  from  aneh  aeoorae 
of  training  a  fluent  and  correct  atyle  of  reading  may  fairly 
be  expected.  But  result*  auch  an  these,  however  highly  they 
deaerve  to  be  prised,  are  but  the  preparation  for  others  utill  more 
important.  The  chief  object  for  which  the  art  of  reading  must 
be  uiught,  if  it  ia  ever  to  take  its  true  place  among  the 
instrument*  of  education,  ia  to  enable  the  pupil  to  aee  the  real 
meaning  and  intent  of  the  author,  whether  that  tim^njpy  be 
openly  declared,  or  hidden  and  implied  under  more  or  Ins  anbtle 
forma  of  expression.  Some  writer*,  indeed,  scarcely  know  their 
own  meaning  in  what  they  write,  and  to  these  we  mnat  not 
be  supposed  to  allude ;  but  it  ia  clear  that  the  moat  important 
advantage  to  be  obtained  from  the  poaeeaaion  of  the  power  of 
reading  is  the  ability  to  appropriate  the  thought*  of  the  greatest 
and  best  of  mankind,  as  they  are  recorded  in  their  works. 
Heading  becomes  in  this  way  not  only  a  potent  inatnxment  fcr 
the  purpose  of  mental  culture,  but  it  confers  the  ability  to 
amass  an  endless  amount  of  useful  information  without  the 
further  aid  of  the  living  teacher,  to  hold  converse  with  the  aagen 
and  heroes  of  the  past,  and  the  great  thinkers  and  illustrious 
actors  of  the  present. 

But  so  great  a  gift  is  liable  to  fearful  abuse.  The  preaent 
age  is  distinguished  by  the  vast  number  of  persons  who  pos- 
t-ess the  power  of  reading ;  and  it  ia  remarkable  also  for  the 
immense  supply  of  trash,  of  weak,  vapid,  and  vicious  publica- 
tions, which  pour  from  the  press  with  the  rapidity  of  a  filthy 
torrent.  It  is,  then,  the  duty  of  the  educator  to  seek  to  instil 
along  with  this  reading  power  a  love  for  what  is  useful,  inno- 
cent, and  good,  and  a  disgust  for  what  can  only  demoralise 
and  debase. 

Writing  is  another  indispensable  element  in  the  list  of 
primary  studies.  Its  uses  are  various  and  important.  It  enables 
its  possessor  to  place  on  paper  the  thoughts  which  crowd 
through  his  mind,  and  to  record  in  a  permanent  form  the  ideaa 
which  otherwise  might  pass  away  and  be  forgotten  for  ever.  It 
establishes  a  means  of  easy  communication  with  absent  person! 
and  far  distant  nations,  and  facilitates  to  an  incalculable  extent 
the  operations  of  trade  and  commerce.  Nor  are  ita  subjec- 
tive uses  of  small  importance.  It  trains  the  hand  and  eye  to 
act  in  unison,  in  obedience  to  the  dictates  of  the  mind.  Being 
essentially  a  process  of  imitation,  it  becomes  an  instrument 
whereby  that  mental  faculty  is  cultivated  and  developed,  and 
thus  tends  to  promote  habits  of  accuracy,  neatness,  and  care. 
by  compelling  patient  attention  to  detail.  And  in  the  com- 
paratively few  instances  where  fine  writing  becomes  the  object 
sought  after,  and  beanty  of  form  is  sedulously  studied,  it  takes 
its  place  as  a  kindred  art  to  drawing,  ministers  to  the  education 
of  the  aesthetic  emotions,  and  thus  leads  to  a  higher  and  more 
exact  appreciation  of  linear  beanty  and  grace.  We  must  briefly 
notice  another  valuable  use  which  the  art  of  writing  may  be 
made  to  serve.  It  is  an  indispensable  auxiliary  in  acquiring  the 
power  to  spell  correctly.  Oral  spelling  should  by  no  means  be 
neglected,  since  it  forms  a  most  useful  exercise  for  the  organs 
of  articulation,  and  furnishes,  when  properly  taught,  an  in- 
estimable aid  to  correct  pronunciation  ;  but  as  a  means  for  fixing 
indelibly  on  the  mind  the  component  parts  of  a  word  in  their 
proper  order,  its  efficacy  falls  far  below  that  of  writing.  The 
young  pupil  should  first  be  set  to  copy  sentences  from  his 
reading  book,  and  great  care  should  be  taken  to  ensure  correct- 
ness as  to  the  words  written  down  in  this  exercise.  Wben  a  fair 
amount  of  proficiency  is  attained,  short  sentences  should  be 
given  to  be  spelt  orally,  and  afterwards  the  learner  should  write 
down  these  sentences  on  slate  or  paper  ;  errors  must  then  b« 
underlined,  and  each  mis-spelt  word  bo  written  out  in  its  correct 
form  some  eight  or  ten  times. 

Arithmetic  is  another  of  the  studies  mentioned  above,  and  is 
the  only  part  of  mathematics  which  in  taught  to  the  great 
majority  of  the  people.  It  should  therefore  be  used  by  the 
teacher  not  only  as  a  mechanical  art,  acquired  for  the  purpose  of 
facilitating  the  conduct  of  business,  but  should  be  employed  aa 
one  of  the  means  of  training  the  reasoning  faculties — a  work 
for  which  it  is  admirably  adapted  when  rightly  taught.  We 
shall  say  moro  on  this  point  before  the  conclusion  of  this  article, 
and  will,  therefore,  only  mention  now  the  order  in  which  the 
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different  divisions  of  arithmetic  may  be  placed  before  the 
learner.  In  the  earliest  stages,  then,  the  teacher  should  deal 
almost  entirely  with  concrete  numbers,  and  these  of  the  simplest 
nature.  After  patiently  giving  the  pupil  the  first  ideas  of 
number,  he  may  show  how  to  add  simple  and  easy  numbers 
together,  in  every  case  giving  questions  to  be  solved  mentally, 
before  proceeding  to  the  use  of  pen  or  pencil.  When  the  pupil 
becomes  expert  in  the  addition  of  units,  easy  sums  of  two 
columns  may  be  given,  with  a  clear  explanation,  so  far  as  is 
needful  at  this  stage,  of  the  decimal  system  of  notation.  Sub- 
traction of  small  numbers  may  now  be  very  properly  intro- 
duced ;  the  columns  should  very  gradually  be  extended  to  three, 
then  four,  and  so  on  up  to  millions.  Assuming  that  during 
these  lessons  frequent  mental  exercises  have  been  given  in 
addition  and  subtraction,  illustrated  by  reference  to  actual  ob- 
jects, as  marbles,  buttons,  or  nuts,  whenever  a  difficulty  occurs, 
we  would  now  introduce  the  multiplication  table  by  short  and 
easy  steps,  occasionally  proving  the  truth  of  the  various  pro- 
ducts by  reference  to  tangible  objects,  and  showing  that  the 
result  is  the  same,  in  whatever  order  we  use  the  factors — e.g., 
9x7=7x9.  Multiplication  and,  after  a  time,  division  may 
be  explained  to  the  pupil  at  first  by  very  simple  and  easy 
examples,  the  difficulties  being  increased  as  the  pupil  has  cou- 
rage and  power  to  encounter  them.  The  c®nnection  between 
addition  and  multiplication,  and  that  between  subtraction  and 
division,  may  now  conveniently  and  with  great  advantage  be 
demonstrated  and  illustrated  by  appropriate  examples.  Long 
before  this  stage,  however,  the  idea  of  a  fraction  should  have 
been  imparted  to  the  scholar,  and  very  simple  questions  given 
to  exemplify  the  various  fundamental  operations  which  such  an 
idea  involves  :  without  this  the  pupil  will  be  totally  unprepared 
to  realise  the  nature  of  a  remainder  in  an  example  in  division. 
Want  of  space  entirely  precludes  us  from  noticing,  even  in 
this  very  cursory  manner,  the  compound  rules,  practice,  bills  of 
parcels,  proportion,  vulgar  and  decimal  fractions,  and  the  rules 
which  ordinarily  follow  them ;  but  in  every  case  the  advance 
should  be  gradual  and  easy,  the  examples  very  numerous,  and 
principles  should  precede  the  enunciation  of  rules. 

We  have  said  that  these  three  subjects — reading,  writing,  and 
arithmetic — must  form  the  basis  of  every  rational  and  useful 
education,  and  more  especially  so  in  our  primary  schools ;  but 
much  more  may  with  immense  advantage  be  built  upon  them. 
Daring  the  earlier  months  of  the  pupil's  school  life,  such  lessons 
on  familiar  things  as  we  indicated  in  a  preceding  paper  may  be 
given.  Lessons  on  geography,  on  outline  drawing,  and  exercises 
in  vocal  music  set  to  simple  and  healthy  school  songs,  may 
next  occupy  some  portion  of  the  attention ;  and  the  elder  and 
more  advanced  scholars  may  receive,  in  addition,  elementary 
instruction  in  grammar  and  English  history,  simple  expositions 
of  the  laws  of  health,  and  of  the  conditions  of  success  in 
social  life.  If  to  these  we  add  a  continuous  attention  to  tho 
inculcation  of  moral  and  religious  duties,  based  on  the  teaching 
of  Holy  Scripture,  we  shall  have  a  programme  of  school  work 
at  once  useful  and  practicable  for  the  great  majority  of  our 
people. 

We  are  compelled  to  compress  our  remarks  on  the  sundry 
studies  suitable  for  the  middle  and  higher  schools,  and  for 
evening  classes,  within  scanty  limits.  They  may  for  the  most 
part  be  included  under  three  heads — language,  mathematics, 
and  science.  The  first  of  these  heads  includes  the  English 
language,  French,  German,  Italian,  Latin,  and  Greek.  Admir- 
able courses  on  each  of  these  subjects,  as  well  as  on  many 
others,  are  included  in  this  series  of  the  POPULAR  EDU- 
CATOR. Language,  when  studied  in  connection  with  the  lite- 
rature, geography,  and  manners  of  the  country  and  people,  is, 
perhaps,  the  most  efficient  educational  instrument  which  can 
be  found — far  superior,  indeed,  in  its  effects  on  the  mind  and 
character,  to  either  mathematics  or  science  when  used'  alone. 
It  is  valuable  on  account  of  the  information  which  its  study 
affords  :  by  its  means  we  see  into  the  mental  life  and  the  cha- 
racter of  those  who  use  it,  and  cannot  fail  to  profit  by  the 
spectacle.  The  study  of  language  affords  an  admirable  disci- 
pline for  the  mind  by  developing  and  sharpening  the  powers 
of  analysis,  and  by  training  to  patient  habits  of  investigation 
and  comparison.  The  parsing  of  words,  the  study  and  analysis 
of  sentences,  the  investigation  of  idioms  and  modes  of  expres- 
sion, and  of  the  meaning  of  -words  in  relation  to  their  con- 
text, form  an  unequalled  mental  training.  Mathematics  may 


be  divided  into  three  sections :  1,  The  science  of  number,  in- 
cluding arithmetic  and  its  varied  applications  ;  2,  the  science 
of  magnitude,  as  geometry,  trigonometry,  geometrical  analysis, 
physical  and  nautical  astronomy  ;  3,  the  science  of  processes, 
comprehending  algebra,  conic  sections,  the  theory  of  equations, 
the  differential  and  integral  calculus.  The  diligent  study  of 
these  branches  of  human  knowledge  tends  to  cultivate  the 
habit  of  continuous  and  close  attention,  fosters  the  power  of 
attending  to  details — a  habit  invaluable  to  the  student  and  to 
the  man  of  business — strengthens  the  faculties  of  abstraction 
and  generalisation,  trains  the  mind  to  synthetical  as  well  as 
analytical  reasoning,  and  gives  full  scope  to  that  resolute  and 
indomitable  determination  to  encounter  and  conquer  difficulties 
which  is  the  best  pledge  of  success  in  the  future  battle  with 
the  world.  Our  third  head  includes  physical  science,  mechani- 
cal science,  astronomy,  optics,  chemistry,  electricity,  magnetism, 
physiology,  anatomy,  zoology,  botany,  geology,  and  mental  and 
moral  philosophy.  The  intelligent  comprehension  of  one  or  more 
of  these  subjects  is  not  only  attended  by  many  pf  the  advan- 
tages mentioned  above,  but  also  makes  man  acquainted  with 
the  blessings  of  life  as  we  now  live  it,  and  fills  the  devout 
mind  with  unspeakable  wonder  and  admiration  of  His  power 
who  created  all  things,  and  of  His  infinite  wisdom  in  whose 
mind  all  this  knowledge  was  stored  before  the  work  of  creation 
was  begun. 

We  mention  Holy  Scripture  last  among  the  subjects  of  edu- 
cation because  we  look  upon  it  as  chief  among  them  all.  It 
should  be  the  source  from  which  the  principal  part  of  our 
moral  and  religious  instruction  is  drawn.  The  biography  and 
precepts  contained  therein  furnish  abundant  topics  on  which 
may  be  founded  a  complete  course  of  training  for  the  moral 
and  religious  parts  of  our  nature,  and  is  "  profitable  for  doc- 
trine, for  reproof,  for  correction,  for  instruction  in  righteous- 
ness," that  we  may  be  "throughly  furnished  unto  all  good 
works." 


CORRESPONDENCE   IN    FRENCH.— IX. 

39. — LETTER  WITH  STATEMENT  OF  ASSETS  AND  LIABILITIES. 

Manchester,  July  nth,  18 — . 

Messrs.  Wybourne  and  Ashford,  Liverpool. 

Gentlemen, — You  will  doubtless  be  acquainted  with  the  sad 
position  of  trade  in  Germany,  from  the  effects  of  the  unsettled 
state  of  political  affairs  in  that  country. 

Under  these  circumstances,  it  is  quite  impossible  at  present 
for  the  manufacturers  to  effect  any  sales,  or  even  to  raise  money 
upon  their  stocks,  which  are  considerable. 

As  you  are  aware,  our  chief  business  is  with  Germany,  espe- 
cially with  Saxony,  the  very  centre  of  the  war ;  you  will  there- 
fore easily  understand  that  wo  are  affected  to  a  considerable 
extent  by  this  unfortunate  state  of  things. 

For  the  last  twelve  months  we  have  very  much  restricted  our 
transactions,  and  endeavoured,  but  unhappily  without  much 
success,  to  collect  our  outstanding  debts. 

It  is  therefore  with  the  deepest  concern  that  we  are  under  the 
painful  necessity  of  informing  you  that,  for  the  present,  we  are 
unable  to  meet  all  our  engagements. 

We  enclose  an  approximate  statement  of  our  assets  and 
liabilities,  from  which  you  will  perceive  that  the  former  greatly 
exceed  the  latter,  so  that  even  allowing  25  °/0  for  any  had  debts 
there  will  still  be  sufficient  to  pay  our  creditors  in  full. 

Our  debtors,  as  you  will  see  by  the  same  statement,  were  all 
good  houses,  whose  difficulties  arose  in  consequence  of  the  events 
before  mentioned,  and  we  doubt  not  that  they  will  be  able  to 
resume  their  payments  as  soon  as  political  affairs  become  a 
little  more  settled,  and  they  are  able  to  dispose  of  their  goods. 

We  are  preparing  a  balance-sheet,  which  we  "^all  lay  before 
our  creditors  at  the  meeting  which  we  purpose  holding  on 
Monday,  the  22nd,  and  at  which  we  hope  you  will  be  present,  so 
that  we  may  submit  to  you  the  exact  state  of  our  affairs,  and, 
we  hope,  arrive  at  an  arrangement. 

We  are,  Gentlemen, 

Yours  most  obediently, 

A.  MORI  &  Co. 

Manchester,  Ic  17  Juillet  18 — . 
Messieurs  Wybourne  &  Ashford,  a  Liverpool. 

Messieurs, — Vous  aurez  Bans  doute  connaissance  de  la  triste 
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position  dans  laqnelle  BO  trouvo  le  oommeroo  en  Allomagno  par 

:. Certain  den  affairon  ]><  oe  pays. 

oes  ciroonstanceB,  11  eat  pour  lo  moment  impossible  aux 
•       .'ffectuorduBventoM,  ou  mt'n.  ro  do  1'argent 

sur  leurs  marchandises,  qui  tont  com-: 

Saohant  quo  nous  faisona  new  principals  affaires  aveo 
1'Allomagne  et  aurtout  aveo  la  Saxe,  aotoellemout  le  theatre  de 
la  guerre,  YOUB  oomprendre>  faciloment  quo  lo  triate  etat  dea 
oho.-  ;  affeotor  beauooup. 

til  I'iiu::.'.  <1  Tuii-re,  noun  avona  oonaidurablement  reatreint 

<  t  fait  tous  HOB  effort*  poor  effoctuor  hi  rentree  de 

main  malhenreusoment  Bans  grand  HUOOOB. 

C'oat  done  a  notro  grand  regret  quo  noua  noun  tronvona  dans 

n  former  quo  pour  lo  moment  nona 

no  aoinmoH  pas  a  memo  de  fairo  honneur  a  tous  nos  engage- 

vons  reraottonB  oi-inclua  un  relovo  approximatif  de  notro 

:  paaaif,  par  lequol  VOUB  verroz  que  le  premier  ozoedo  de 

boauooup  lr  il.Tiiior,  do  aorte  que,  memo  en  allouant  25°/0pour 

lea  mauvaiaet  creauccs,  il  y  aura  suffisamment  pour  payer  tona 

Commo  voua  le  verrez  par  oe  mi*  mo  releve",  noa  debit 

>  bonnos  maisons,  main  qui  so  trouvent  maintonant  on 
diHi'-ulti's  par  suite  dos  eVenements  oi-doeaiiB  montim, 
nous  no  doutona  pas  qu'ila  aoient  a  memo  de  rop-vn<lr<'  imrs 
nta  anasitot  quo  lea  affaires  politiquea  auront  pris  uno 
tournuro  plus  calme,  qni  leur  pormottra  do  vcndro  lours  mar- 
chandiaee. 

Nona  prt'parons  notre  bilan  pour  aoumottro  a  la  reunion  dea 
cre'anciera,  que  nous  penaons  convoquer  pour  lo  Lundi  22  ;  nous 
eHpt'rons  que  VOUB  voudroz  bien  y  prendre  part,  afin  de  pouv«ir 
voua  presenter  1'dtat  exact  de  nos  affaires  et  d'arriver,  nous 
1'esperons,  a  un  arrangement. 

Beoevez,  Messieurs, 

Nos  salutations  respectnonses, 

A.  MORI  &  C«. 

40. — LETTER  ASKING  FOR  STATEMENT  OF  ACCOUNT  CURRENT. 

Parts,  September,   1882. 
Messrs.  J.  R.  &  N.  Richman,  London. 

Gentlemen, — We  are  in  receipt  of  your  favour  of con- 
tents of  which  are  noted. 

As  we  are  about  to  close  our  accounts  on  the  30th  September, 
we  should  feel  obliged  by  your  sending  us  an  extract  of  our 
account  current  with  you  up  to  that  date. 

You  may  draw  upon  us  for  the  balance  in  your  favour  at 
throe  days'  sight,  which  draft  will  meet  with  due  honour  on 
presentation. 

We  remain,  Gentlemen, 

Yours  truly, 

B.  SOYER  &  Co. 

Paris,  Septembre  1882. 
Messieurs  J.-R.  &  N.  Richman,  a  Londres. 

Messieurs, — Nous  avons  recu  votre  lettre  du  . . .  et  pris  bonne 
note  do  son  contenu. 

Reglant  nos  ecritures  an  30  Septembre,  nous  voua  serions 
bien  obliges  si  VOUB  vouliez  nous  envoyer  le  releve  de  notre  compte 
courant  chez  voua,  arrete  a  cctte  date. 

Pour  le  soldo  nous  vous  autorisons  a  disposer  sur  nous  a  trois 
jours  de  vue ;  noua  rdserverons  bon  accueil  a  votre  traite. 
Nous  vons  presentons,  Messieurs, 

Noa  sinceres  salutations, 
B.  SOYER  &  CIE. 

41. — ACKNOWLEDGMENT  OF  INVOICE,  ETC. 

Bradford,  August  14th,  1882. 
Messrs.  Simon  and  Co.,  Marseilles. 

Gentlemen, — We  have  duly  received  your  favour  of  the  10th 
instant,  enclosing  invoice  of  25  bales  of  cotton,  amounting  to 
6,300  fr.,  which  we  have  placed  to  your  credit. 

To  balance  this  item,  please  draw  upon  ns  at  three  months' 
date,  informing  us  of  the  sterling  amount  of  your  draft. 

If  you  have  another  small  lot  of  similar  quality  to  offer,  we 
ahould  feel  glad  to  receive  samples  as  early  as  possible. 
Wo  remain,  Gentlemen, 

Yours  truly, 

ROBERT  PALMER  &  SON. 


Bradford,  le  14  Ao<U   1*82. 
MeMienn  Simon  et  0»,  a  Marseille. 

Messieur*,— Nous  avons  bien  rccn  rotre  bonoree  en  date  da 
10  courant,  renfermant  factnre  a  25  halloa  de  coton,  montant  a 
fra.  6,:!00,  d«ut  nona  TOO*  cr&litons. 

Poor  balancer  oette  affaire,  reailles  disposer  BUT  noon  a  trot 
moia  de  date,  et  nona  informer  da  montant  de  Totre  traite  e  . 
livrea  atari: 

Si  TOUS  avoz  nn  autre  petit  lot  de  la  meme  qoalitu  a  ncos 
propoaer,  noua  aeriona  enchant^a  d'en  reooroir  dea  cchantUl  JOB 
aoasit6t  quo  poarible. 

Agreez,  Meaneur^, 

Noa  aalutationa  amical^r, 

BOBKBT  PALM  KB  A,  FILB 


42.— LETTER  ABOUT  MISSING  AKD  DAMAGED  GOODS. 

Pom,  May  9th,  1882. 
Messrs.  Smith,  Martin  &  Co.,  London. 

Gentlemen, — We  are  in  receipt  of  the  package  mftrkftd  SMS, 
advised  by  your  letter  of  the  2nd  inst.,  and  regret  to  state  that, 
on  comparing  its  contents  with  the  invoice  you  sent  us,  we  flnd 
there  aro  five  articles  missing,  and  three  others  so  fall  of  spots 
and  faults  that  they  are  quite  unsaleable. 

We  therefore  take  the  liberty  of  deducting  the  value  of  those 
eight  articles  from  the  amount  of  your  invoice,  which,  in  con- 
sequence, will  bo  reduced  to  ^£270  10s.  Od.,  which  we  have  placed 
to  your  credit. 

Believe  as,  Gentlemen, 

Yours  respectfully, 

CHARLES  LAINE  A,  Co. 

Pom,  le  9  Mai   1882. 

Messieurs  Smith,  Martin  et  C1*,  a  Londree. 

Messieurs, — En  possession  du  ballot  marque*  8  M  3,  avise 
par  votre  lettro  du  2,  nous  avona  le  regret  de  vons  informer 
qu'en  comparant  le  contenu  de  ce  ballot  avec  la  factnre  que 
veus  nous  avez  envoyee,  nous  tronvons  qu'il  y  a  un  manque  de 
cinq  pieces,  ot  quo  trois  autres  sont  tellement  convertea  de  tachee 
et  de  defauts  qu'elles  sont  tout-u-fait  invendables. 

Noua  prenons  done  la  liberte  do  dednire  la  vaieur  de   ces 
huit  pieces  du  montant  do  votre  factnre,  qni  ae  ivdnira  en  con- 
sequence a  .£270  10s.  Od.,  dont  noua  vona  creditons. 
Nous  vous  aaluons,  Messieurs, 
Bien  cordlalement, 

CHARLES  LAINE  &  C">. 


43. — LETTER  ON  EXORBITANT  CHARGE  FOR  INTEREST. 

Berlin,  March  2,  1882. 
Messrs.  Arnold  &  Co.,  London. 

Gentlemen, — We  are  in  possession  of  your  favour  of  

from  which  we  unfolded  the  extraet  of  our  account  current  with 
yon,  showing  a  balance  in  your  favour  of  w£5,682  3s.  6d.  to  31st 
December,  1881,  which  we  shall  examine  and  carry  forward  in 
conformity,  if  found  correct. 

On  looking  through  the  account  we  perceive  that  yen  charge 
interest  at  the  rate  of  7  »'0,  which,  permit  us  to  remark,  we 
find  rather  high,  seeing  that  the  average  rate  of  discount  at 
the  Bank  of  England,  during  the  last  year,  did  not  exceed 

64°/0. 

An  explanation  on  this  point  would  oblige, 
Yours  truly, 

ADOLPH  APPELU  A  Co. 

Berlin,  le  2  Mars  1882 
Messieurs  Arnold  et  C16,  a  Londree. 

Messieurs, — Favorises  de  votre  lettre  da nous  en  avons 

retire  le  releve  de  notre  compte  courant  ohos  vons,  presentant 
un  soldo  on  votre  favour  de  .£5682  SB.  6d.  an  31  Itfcembw 
1881  ;  nous  1'examinerons,  et  le  porterons  a  compte  nonveao, 
apres  verification. 

En  examinant  cet  extrait,  nous  nous  apcrcevons  que  voue 
calculez  lea  inte're'ts  an  tanx  de  7  °/o,  oe  qni,  pcrmettoz-nooa 
de  vons  le  fairo  observer,  est  nn  pen  clove",  oonaiderant  que  la 
moyenno  de  I'eBOompte  a  la  Banqne  d'Angleterrc,  pendant 
1'annce  derniere,  ne  depassa  pas  6i  o/0 . 

Quelques  explications  a  ce  sujet  nous  obligcraient. 
Nous  voii"  saluons  sinoerement, 

ADOLPHE  APPELU 
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GEOMETRICAL   PERSPECTIVE.— XXL 

SHADOWS     CAUSED    BY    ARTIFICIAL    LIGHTS CONCLUSION. 

WE  now  intend  to  prescribe  rules  for  projecting  shadows 
caused  by  an  artificial  light,  as  from  a  lamp  or  candle.  If  the 
pupil  has  carefully  studied  the  previous  lessons  upon  shadows 
projected  by  the  sun,  he  will  find  the  construction  of  those 
caused  by  this  light  very 
similar.  The  principal  dif- 
f  erence  between  candle-light 
shadows  and  sun  shadows 
is  found  to  be  in  the  posi- 
tion of  the  luminary.  A 
candle  placed  on  a  table  dif- 
fuses its  light  in  every  direc- 
tion, and  consequently  the 
rays  do  not  proceed  as  those 
of  the  sun,  which,  from  its 
great  distance  from  the 
earth,  are  considered  to  be 
parallel,  although  radiating 
from  one  common  centre; 
besides,  the  source  of  light 
being  very  near  the  objects, 
when  in  a  room,  the  sha- 
dows for  the  most  part 
are  much  more  extended, 
and  appear  larger  than  the 
objects  which  cause  them. 
However  the  forms  and 
positions  of  objects  may 

vary,  as  well  as  the   surfaces  upon  which  the    shadows    are 
cast,  the  principles  that  guide  us  in  projecting  them  are  the 
same    as  those  which  belong  to  sun-shadows.       The  seat  or 
base  of  the  source  of  light  must  be  first  determined,  after- 
wards the  extent  and  direction  of  the  shadows  will  be  found 
by  drawing  lines  from  the  base  of  the  light,  which  is  upon  the 
ground,  to  intersect  rays  drawn  from  the  luminary  through  the 
angles  and  extremities  of  the  object.    This  is  the  first 
and  most  simple  rule,  and  is  illustrated  by  Fig.  98. 
a  is  the  source  of  light,  and  o  is  the  horizontal  pro- 
jection or  base  of  the  light ;  if  rays  are  drawn  from 
the  light  through  the  angles  of  the  table  b,  c,  d,  e,  and 
other  lines  drawn   on  the    ground  plane  ,'\ 

from  o,  the  foot  of  the  light,  the  intersec-  /'/, 

tions  of  these  two  sets  of  lines  will  give  /•';'/ 

the  projection  of  the  shadow  at  g,  h,  m,  n. 
Here  we  shall  see  that  the  extent  of  the 
shadow    is    greater- 
than  the  top  of  the     ' 
table  which  projects 
it.    This  very  simple 
rule  is  the  starting- 
point   for  the    rest, 
and  where  the  forms 
and  positions  of  ob- 
jects vary  we  shall 
find  it  necessary  to 
employ  those    rules 
which    guide   us    in 
projecting  sun   sha- 
dows,   when     again 
the    trace     of     the 
plane  of  shade  must    be  drawn 
by   ruling    a,   line    through    the 
luminary,  the  vanishing  point  of 
the  plane  receiving  the  shadow, 
and  the  trace  of  the  plane  which  casts  the  shadows. 

PROBLEM  LX.  (Fig.  99). — A  street  lamp  surrounded  by  an  iron 
'ence.  Draw  the  perspective  projection  of  a  circle  according  to 
the  diameter  a  I;  place  the  posts  at  pleasure  (in  the  figure  they 
are  situated  upon  the  lines  by  which  the  circle  is  produced). 
The  post  c  d  represents  the  given  height  of  the  whole,  through 
the  top  of  which  is  drawn  another  perspective  circle,  in  order  to 
obtain  the  proportionate  heights  of  the  remaining  posts,  and 
the  upper  edge  of  the  fence.  From  the  foot  of  the  lamp-post 
lines  are  drawn  outwardly  to  meet  the  rays  drawn  from  the 
light  in  the  lamp  at  o,  and  through  the  top  of  each  post  as  o  f; 


/m 


e  f  is  the  shadow  of  the  post  e  m.  The  same  process  is  to  be 
observed  with  the  rest ;  tnrough  the  extremities  of  the  shadows 
of  the  posts  draw  another  circle  in  perspective  to  represent  the 
shadow  of  the  upper  ring  of  the  fence.  The  projection  of  the 
shadow  of  the  ring  midway  between  the  ground  and  the  tops  of 
the  posts  is  but  a  repetition  of  the  upper  one. 

PROBLEM  LXI.  (Fig.  100). — Apole  is  leaning  against  a  wall  A, 

against  which  it  casts  part 
of  its  shadow,  and  the  re- 
mainder upon  another  ivall 
B,  at  right  angles  with  A. 
Let  D  be  the  source  of  light.  . 
Draw  an  indefinite  perpen- 
dicular line  from  PS.  Draw 
c  e  to  represent  the  incli- 
nation of  the  pole.  From 
the  point  d,  at  the  intersec- 
tion of  c  PS  with  the  base 
of  the  wall  A,  draw  the  per- 
spective line  d  b  ;  cb  will 
be  the  representation  of  the 
pole.  Eule  an  indefinite  line 
from  PS  through  the  base  m 
of  the  luminary ;  also  a  Hue, 
the  trace  of  the  plane  of 
shade,  from  e,  the  VP  of  the 
pole,  through  D  to  /.  From 
the  point  h,  where  the  line 
through  the  base  of  the 
luminary  vanishes  at  PS, 
and  intersects  the  base  of 

the  wall  A,  draw  a  perpendicular  line  to  cut  the  trace  of  the 
plane  of  shade  in  n ;  draw  from  n  through  b  to  g  on  the  inter- 
section of  the  two  walls ;  through  g,  directed  from  e,  draw  g  k ; 
k  will  be  found  to  meet  a  line  drawn  from  /  through  c;  c  k  g  b 
will  be  the  shadow  of  the  pole. 

PROBLEM   LXII.     (Fig.   101). — A  ladder  leaning   against  a 
wall  casts  Us  shadow  partly  on  the  wall  c ;  it  is  continued  upon 
an  open  door,  not  perpendicular  with  its  connecting 
wall ;  and  lastly  upon  the  ground. „  Project  also  the 
shadow  of  the  door.     Let  A  be  the  source  of  light. 

After  the  last  problem  relating  to  the  pole,  it  will 
not  be  difficult  to  understand  the  shadow  from  the 
ladder  in  this  case ;  the  position  of  the 
door  will   cause    some   difference  in   the 
v^.s  course  of  the  shadow  which  falls  upon  it. 

The  method  of  projecting  the  shadow  from 
the  top  of  the  ladder  at  a  on  the  opposite 
wall  c,  is  the  same  as 
that  of  the  pole;  for 
this  portion   VP1  is 
the  vanishing  point 
on  the  trace  of  the 
plane  of  shade ;  VP2 
is     the     vanishing 
point  of  the  door — 
that  is,  for  the  lines 
b   c   and    d  c.      To 
find  the    vanishing 
point  of  the  shadow 
on  the  door,  draw  a 
perpendicular  line  to 
meet    the  trace    of 
the  plane  of  shade  from  o,  where 
the  vanishing  line  from  the  bot- 
tom of  the  door  intersects  PS  B  ; 
this    will    produce    VP4  ;     lines 

drawn  upon  the  door  in  continuation  of  those  from  a,  and 
directed  by  VP4,  will  be  those  of  the  shadow  required.  And 
lastly,  lines  drawn  from  B  through  the  foot  of  the  ladder 
will  unite  with  those  on  the  door  at  the  base.  To  project 
the  shadows  of  the  steps,  draw  lines  from  A,  the  luminary, 
through  the  extremities  of  each  step  to  meet  the  shadow  lines 
of  the  sides  of  the  ladder  between  which  the  shadows  will 
be  projected.  To  produce  the  shadow  of  the  door  on  the 
wall  D  to  the  left,  let  h  n  be  the  angle  of  the  wall,  and 
h  g  its  base.  Draw  /  e,  produced  to  k ;  from  k  also  an  indefi- 
nite perpendicular  line  through  3 ;  the  position  of  s  will  be 
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fx|.la<:  v  ;  produce  d  e,  the  base  of  the  door,  directed 

.!!!»,'  l«)illt   \i  '  no  Wall  1>  ttt  •}  ;  draw  C  b 

to  p,  also  the  p<  .  tli.-n  tin-  ; 

I  il  intorsiM-t  tint  piano  of  the  wall  in  •/  /• .  j..m  /,  the  bane 

miiimry.  with  tho  VtunHhilitf  poi.  • 
will  ii:1  I..I.-.I-  nf  tin-  u.iii  ivr  *  per pc i 

in    >n  to    VI**;  thin  will   bo  tho    \ani-hmtf   point.    (,,r  tlm 
shadow  i  DM  tin-  w:ill  i'.     l>nrrti-il  \,y  vi**,  unil  through 

.    I'  i- ;  almi,  ilirtM-tfil  by  )>,   draw  «  r. 
the  shadow  r  »  k  k  will  bo  on  thu  wail  i>,  ami  tint  i   ::minder 

In   these  lessons   on  Pernpcctivo   we   have  endeavoured  to 

i-xpluiu  principles,  rather  than  multiply  example*  ;  ami  i 

to  carry  nut  <mr   intention,  tho  subject*  we  have  clioM-n  have 

been  those  that    would  enable   us   to  employ   rules   having  a 


In  conclusion,  for  whom,  i*  may  b«  anked,  are  these  Jessom. 
in  Perspective  intended  ?  Are  thoy  to  be  studied  only  by  archi- 
tects and  mechanical  draughtsmi'i  v  these  men 
have  the  first  interest  in  them,  ax  they  satisfactorily  prcvide  a 
means  for  rendering  their  work  more  truthful  atnl 
An  architect  and  a  painter  may,  in  many  respects,  be  famous  in 
tboir  respective  professions ;  but  if  they  are  ignorant  of  the  first 
principles  of  design,  which  are  founded  upon  the  indisputable) 
rules  of  Perspective,  it  is  hardly  possible  they  can  have  that  full 
power  and  freedom  of  expressing  their  ideas,  which  is  so  essen- 
tially necessary  for  the  success  of  their  work.  To  the  architect 
a  perspective  drawing  of  a  building  from  some  particular 
of  view,  showing  how  it  will  appear  when  erected,  will  answci 
in  every  respect  the  purpose  of  a  model ;  while  an  intimate 
acquaintance  with  angular  perspective  will  relieve  tho  paintct 


general  application.  That  which  is  of  the  first  importance  in 
Perspective,  and  may  be  considered  the  foundation  upon  which 
the  whole  science  is  built,  is  the  projection  of  a  point,  or  a 
series  of  points,  which,  when  nnited  by  lines,  represent,  accord- 
ing to  the  positions  of  the  points,  the  object  required ;  conse- 
quently there  can  be  but  few  especial  rules.  The  infinite 
variety  of  objects  the  draughtsman  has  to  represent,  with  their 
numberless  forms  and  positions,  may  sometimes  perplex  him  ; 
but  however  complicated  they  may  be,  experience  will  teach  him 
that  when  in  difficulties  he  must  invariably  fall  back  upon  first 
principles. 

We  have  thought  it  advisable,  in  stating  our  problems,  to 
give  them  under  relative  proportions,  and  to  employ  a  scale  of 
measurement.  Practically  this  will  be  found  to  be  of  great 
advantage,  as  otherwise  we  should  have  given  but  abstract 
forms,  which  might  assist  in  explaining  a  theory,  but  for  any 
useful  purpose  would  in  a  great  measure  frustrate  the  end  we 
have  always  kept  in  view — namely,  that  of  making  these  lessons 
really  serviceable  to  our  pupils. 
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from  the  old,  worn-out,  and  only  resource  of  those  who  under- 
stand but  one  vanishing  point,  the  point  of  sight.  But  ther.» 
are  others  who  have  no  professional  necessity  for  studying 
Perspective,  to  whom  a  knowledge  of  its  principles  is  as  im- 
portant  as  it  is  to  those  who  are  called  upon  to  practise  it-, 
believing  it  to  be,  as  wo  most  certainly  do,  one  of  the  most 
necessary  and  important  chapters  in  the  grammar  of  art.  No 
one  will  venture  to  maintain  that  a  thorough  command  of  a 
language  can  be  acquired  without  a  very  close  study  of  its  con- 
struction, knowing  full  well  what  the  results  would  be ;  and  for 
the  same  reason  it  would  be  dangerous  for  any  one  to  pass 
.judgment  upon  works  of  art,  if  ignorant  of  the  principles  of 
that  art.  How  many  there  are  who  do  this,  and  give  their 
opinions  in  the  most  self-satisfied  way  on  points  of  art  of  all 
sorts  !  But  if  we  mention  only  one  inducement  out  of  many 
we  might  propose,  for  studying  Perspective  as  it  ought  to  be 
studied,  practically,  it  would  be  that  it  enables  us  to  under- 
stand some  of  the  beauties  of  art,  to  know  its  capabilities,  and 
to  enter  into  its  enjoyments. 
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LESSONS    IN    ITALIAN.— XXIV. 

CONJUGATION   OF  THE  AUXILIARY  VERB  A-VjG-RE,  to  have. 

WE  now  proceed  to  bring  under  the  learner's  notice  the  auxiliary 
verb  avere,  to  liave,  adding  remarks  on  the  various  peculiarities 
in  each  mood,  as  in  the  case  of  the  auxiliary  verb  essere,  to  be. 

I.  INDEFINITE   MOOD. 
Present. — A-ve"-re,  to  have. 
Preterite. — A-ve"-re  a-vu-to,  to  have  had. 

Future. — A-ve-re  ad  a-vd-re,  £s-se-re  per  a-ve-re,  to  be  about  to  have. 
Present  Participle. — A-ven-te,  having. 
Preterite  Participle. — A-vu-to,  had. 
Present  Gerund. — A-ven-do,1  having. 

Preterite  Gerund. — A-ven-do  a-vu-to,  having  had.  [about  to  have. 

Future  Gerund. — A-ven-do  ad  a-ve"-re,  or  es-sen-do  per  a-ve-re,  being 


II.   INDICATIVE   MOOD.       • 

Present. 

Determinate  Pluperfect. 

Sing.  Ho,1  I  have. 

Sing.  Eb-bi  a-vu-to,  I  had  had. 

Hai. 

A-vd-sti  a-vu-to. 

Ha.  2 

Eb-be  a-vii-to. 

Plur.  Ab-bia-mo.s 

Plur.  A-V($ia-mo  a-vu-to. 

A-vd-te. 

A-ve-ste  a-vu-to. 

Hail-no. 

Eb-be-ro  a-vu-to. 

Imperfect. 

Future. 

Sing.  A-vd-va,  a-ve'-vo,  or  a-ve-a,*  I 

Sing.  A-vro,8  1  shall  ham 

A-ve'-vi.                              [had. 

A-vri-i. 

A-vd-va  or  a-ve"-a. 

A-vra. 

Plur.  A-ve-va-mo. 

Plur.  A-vre'-mo. 

A-ve-va-te.5 

A-vre-te. 

A-vtS-va-no  or  a-ve'-a-no. 

A-vran-no. 

Indeterminate  Preterite. 

Future  Post. 

Sing.  £b-bi,  I  had. 

Sing.  A-vro   a-vu-to,  I  shall   have 

A-vd-sti 

A-vra-i  a-vu-to.                 [had. 

fib-be. 

A-vra  a-vu-to. 

Plur.  A-vdm-mo.8 

Plur.  A-vre-ino  a-vu-to. 

A-ve'-ste. 

A-vre-te  a-vu-to. 

Eb-be-ro.7 

A-vrau-no  a-vu-to. 

Determinate  Preterite. 

Conditional  Prese?it. 

Sing.  Ho  a-vu-to,  I  haue  had. 

Sing.  A-vre-i9  or  a-vri-a,  I  sJiould 

Ha-i  a-vu-to. 

A-vrd-sti.                          [hare. 

Ha  a-vii-to. 

A-vrcb-be  or  a-vri-a. 

Plur.  Ab-bia-mo  a-vu-to. 

Plur.  A-vrein-mo.10 

A-vd-te  a-vu-to. 

A-vre-ste.          [or  a-vri-a-no. 

Han-no  a-vii-to. 

A-vrdb-be-ro,11  a-vreb-bo-no, 

Indeterminate  Pluperfect. 

Conditional  Past. 

Sing.  A-ve'-va  a-vu-to,  I  had  had. 

Sing.  A-vre-i  a-vii-to,  I  should  have 

A-ve'-vi  a-vu-to. 

A-vrd-sti  a-vu-to.            [had. 

A-vd-va  a-vu-to. 

A-vreb-bo  a-vu-to. 

Plur.  A-ve-va-mo  a-vii-to. 

Plur.  A-vrem-mo  a-vu-to. 

A-ve-va-te  a-vu-to. 

A-vre-ste  a-vii-to. 

A-vd-va-no  a-vu-to. 

A-vreb-be-ro  a-vu-to. 

III.    IMPERATIVE   MOOD. 

Sing.  A'b-bi  or  ab-bia,  liave  tJiou. 

Plur.  Ab-bia-mo,  let  us  haue. 

Non  a-vd-re,1  do  not  thou  have. 

Ab-bia-te,  haue  you. 

A'b-bia,  let  him  (or  her)  have. 

A'b-bia-no,2  let  them  hare. 

IV.    SUBJUNCTIVE   MOOD. 

Present.1 

Past. 

Sing.  A'b-bia,  I  may  have. 

Sing.  A'b-bia  a-vu-to,  I  may  7iave 

A'b-bi  or  ab-bia. 

A'b-bia  or  ab-bi  a-vu-to.  [had. 

A'b-bia. 

A'b-bia  a-vu-to. 

Plur.  Ab-bia-mo. 

Plur.  Ab-bia-mo  a-vu-to. 

Ab-bia-te. 

Ab-bia-te  a-vu-to. 

A'b-bia-no. 

A'b-bia-no  a-vu-to. 

Imperfect. 

Pluperfect. 

Sing.  A-v<5s-si,2  1  might  haw. 

Sing.  A-ve's-si  a-vu-to,  I  might  have 

A-vds-si.3 

A-vds-si  a-vu-to.              [had. 

A-ves-se.4 

A-ves-se  a-vii-to. 

Plur.  A-ve"s-si-mo.s 

Plur.  A-ves-si-mo  a-vii-to.  , 

A-ve'-ste. 

A-vd-ste  a-vu-to. 

A-ve's-se-ro." 

A-vds-se-ro  a-vu-to. 

I.  REMARKS  ON  THE  INDEFINITE  MOOD. 

1.  Ab-biSn-te  for  avente,  ab-biit-to  or  ati-to  for  a-vti-to,  and 
ab-bien-do  for  dvendo,  are  obsolete  forms. 

II.  REMARKS  ON  THE  INDICATIVE  MOOD. 

"]..  The  purists  write  d,  <K,  A,  and  anno,  in  the  place  of  ho, 
/ku,  Tia,  and  lianno,  as  mentioned  already.  Baretti  says  : 
"  They  save  some  ink  by  so  doing."  A'b-bo  and  dg.gio,  for  M, 


I  have,  are  regular,  but  now  obsolete,  forms ;  they  were  used  by 
Dante  and  Petrarca. 

2.  Have,  for  ha,  is  used  in  poetry,  and  also  in  the  familiar 
language  of  some  provinces. 

3.  A-vc-mo,  for  abbiamo,  is  used  in  familiar  language.     Also 
Petrarca  has  it  in  his  poetry.     The  ancients  wrote,  likewise, 
ag-gid-mo  for  abbiamo,  but  it  ia  now  quite  obsolete.    In  Tuscany 
they  also  say  a-vid-mo  for  abbiamo. 

4.  The  terminations  of  the  imperfect  tenses  of  all  Italian 
verbs  in  eva  have  a  close  e — thus,  e-va ;  for  example,  fa-c^-va, 
I  did ;  di-c^-va,  T  said,  etc.     Va  is  the  termination  of  the  first 
and  third  person,  and  vi  of  the  second  person  singular  in  the 
imperfect  tense  of  all  conjugations  ;  for  example — 

1st  Conj.   A-ma-va,  a-ma-vi,  a-ma-va,  I  loved,  thou  louedst,  7ie  loucd. 
2nd  Conj.  Te-me'-va,  te-me-vi,  te-tnd-va,  I  feared,  thou  fearedst,  Ue  feared, 
3rd  Conj.  Dor-uu-va,  dor-mi-vi,  dor-mi-va,  I  slept,  thou  sleptst,  he  slept. 

5.  A-vd-vi,  for  avevate,  is  a  Florentinism,  just  like  eri  for 
eravate. 

6.  £b-ba-mo,  for  avemmo,  is  a  Florentinism.      £b-bi-mo,  for 
avemmo,  is  in  use,  but  not  quite  correct. 

7.  £b-bo-no,  for  ebbcro,  was  once  much  in  use  on  account  of 
euphoEy,  and  is  a  form  similar  to  a-vreb-bo-no  for  a-vreb-be-ro. 

8.  Strictly    speaking,   a-ve-ro,   a-ve-ra-i,  a-ve-ra,  a-ve-r^-mo, 
a-ve-rd-te,  a-ve-rdn-no,  for  avrv,  etc.,  is  the  regular  form  of  the 
future  of  avere,  while  avrd  is  a  contraction.     Averb  is   still  in 
use  among  the  people,  and  also  was  used  by  ancient  writers, 
but  must  be  considered  as  obsolete.     A-rv,  a-rd-i,  a-rd,  a-rd-mo, 
a-re-ie,  a-rdn-no,  for  avrd,  etc.,  is  still  in  use  among  the  people 
of  Florence,  and  was  also  sometimes  used  by  ancient  writers, 
but  educated  people  ought  neither  to  say  nor  to  write  it.     The 
ancients  said  avroe  for  avrd,  and  avrae  for  avrd,  which  of  course 
is  now  obsolete. 

9.  A-ve-re'-i,  a-ve-re-sti,  etc.,  for  avrei,  avresti,  etc.,  are  the 
original  forms  of  this  tense,  and  must  be  considered  as  obso- 
lete, though  they  are  still  in  the  mouths  of  the  people.     A-vrd 
is  a  contraction  for  avrei,  or  avrebbe. 

10.  A-vri-a-mo  or  a-vri£-mo,  for  avremmo,  are  poetical  forms. 
A-vre's-si-mo  is  the  usual  Romanism,  and  a-vrSb-ba-mo  the  usual 
Florentinism,  for  avremmo.     Both  are,  of  course,  erroneous. 

11.  A-vrie'-no,  for  avrebbero,  is  a  poetical  form. 

III.  REMARKS  ON  THE  IMPERATIVE  MOOD. 

1.  For  non  de-vi  a-ve"-re,  thou  must  not  have,  as  explained 
before. 

2.  A'b-bi,  for  the  third  person  singular  (db-bia,  let  him  or  her 
have),  and  db-bii-no,  or  db-bi-no,   for  db-bia-no,  are   not  quite 
correct,  and  perhaps   somewhat  vulgar ;  though,  as  a  familiar 
form,  the  Tuscans  frequently  say  abbino  for  abbiano,  and  even 
apply  this  form  to  all  verbs  of  the  second  conjugation  ;  and  it 
must  be  addod  that  the  best  writers  of  the  sixteenth  century 
used  it. 

IV.  REMARKS  ON  THE  SUBJUNCTIVE  MOOD. 

1.  See  the  preceding  remark — of  equal  application  here. 

2.  The  imperfect  tenses  of  the  subjunctive  mood,  and  of  the 
second  conjugation   (to  which   avere  belongs),   ending  in  essi, 
always  have  a  close  e — thus,   ds-si;  for  example,   te-mes-si,  I 
might  fear ;  cre-des-si,  I  might  believe  ;  etc. 

3.  Avessi,  thou  mightest  have   (or  with  se — se  tu  avessi,  if 
thou  had),  is  exclusively  of  the  subjunctive  mood  ;  while  avesti, 
thou  hadst,  is  exclusively  of  the  indicative  mood  and  of  the 
indeterminate  preterite. 

4.  In  low  style  avessi  is  sometimes  used  for  avesse. 

5.  In  low  style  avessemo,  for  avessimo,  has  been  used  by  old 
poets. 

6.  A-ves-so-no,  in    the    place    of    avessero,   for   the   sake   of 
euphony,  is  a  form  which  occasionally  is  applied  to  all  verbs. 
A-v4s-si-no,  for  avessero,  is  a  Florentinism,  like  abbino. 

ADDITIONAL  REMARKS. 

Both  a-ve-re  and  es-se-re  are  irregular  verbs  of  the  second 
conjugation,  and  the  compound  tenses  of  both  these  verbs  are 
taken  from  themselves  without  the  aid  of  another  verb,  with 
this  difference,  however,  that  essere  has  its  past  participle  taken 
from  the  verb  std-re,  which,  by  a  long  usage,  has  become  its 
property,  while  the  original  past  participle,  essuto  or  suto,  is 
quite  obsolete. 

Essere  is  an  intransitive  verb,  denoting  being  or  existence ; 
av&re  is  a  transitive  or  active  verb,  denoting  possession  of  a 
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thing,  and  capable  of  being  employed  in  a  paarive  form,  which 
IB  not  the  oaae  with  euere,  though  thin  in  the  auxiliary,  by 
the  aid  of  which  the  paaiive  form  of  all  Italian  verb*  u  conju 
pitted, 

In  ettere  the  participle  *tato  change*  with  the  gender  and 
number  of  the  person  or  thing  to  which  it  re/en;  a*— 
(uo-wo)  xu-iw  std-to,  i-o  (<(.'m-/iu)  t6-no  »td-ta,  noi  (md-»chi, 
nmloH)  *tu-mo  std-ti,  v6i  (ffm-mi-ne,  female*)  $i£-te  ttd-te,  etc. 
:  •  also  the  case  with  all  positive,  intransitive,  and  reci- 
procal verbs,  which  are  conjugated  by  moans  of  the  auxiliary 
ettere.  In  tho  compound  tenses  of  avert,  on  the  contrary,  the 
participle  avuto  does  not  change  its  number  and  gender :  for 
example — i-o  (uo-mo)  M  a-vu-to,  fu  (don-na)  ha-i  a-vu-to,  tun 
(mA-tchi)  ab-bid-mo  a-vu-to,  v6i  (fem-mi-ne)  a-v^-te  a-vu-to. 
This  is  also  generally  tho  case  with  the  pant  participlen  of  all 
active  verbs  which  are  conjugated  by  the  aid  of  avere.  Some- 
times, however,  tho  participles  of  active  verbs  must  adopt  the 
number  and  gender  of  the  verb  to  which  they  refer,  which  will 
bo  explained  later. 

the  negative  form  of  tho  auxiliaries  arcrc  and  esserc, 
oil" I  indeed  of  all  other  verbs,  non  is  used,  and  always  placed 
before  the  verb ;  as — 

Non    essendo  state  or  state,  not 

Ji'irt'ii'j  been. 
Io  non  ho,  tu  non  hai.  etc.,  7  hare 

not,  thou  hast  not,  etc. 
lo  non  ho  avuto,  I  have  not  had,  etc. 
lo  non  sono,  tu  non  sei,  etc.,  1  am 

not,  (/ion  art  not,  etc. 
lo  nou  sono  state  or  state,  I  have 

not  been,  etc. 


Non  avere,  no'  (<>  haw. 

Nou  essere,  not  to  be. 

Non  aTendo,  not  h  . 

Non  essendo,  not  being. 

Non    avero    avuto,     not    to    have 

had. 
Non  essore  steto  or  steta,  not  to 

have  been. 
Non  aveudo  avuto,  not  having  liad. 


In  tlio  interrogative  form  tho  personal  pronouns  are  of  course 
put  after  the  verb,  and  when  omitted  the  inflection  of  the  voice 
must,  to  some  extent,  supply  their  place ;  as — 

Ho  io  ?  ?iaoe  I  f 
Hai  tu  ?  hoet  thou  f 
Ha  egli  ?  hat  he  f 
Abbiamo  noi  ?  have  we  f 
Avete  voi  ?  have  you  ? 
Hanno  eglino  ?  hare  they? 
Ho  io  avuto  ?  have  I  had  f  etc. 


Sei  tu?  art  thouf 
£  egli  ?  it  her 
Siamo  noi  ?  are  toe  f 
Biete  voi  P  are  you  ? 
Souo  eglino  P  are  then  T 
Sono  io   stato  or   steta?    have   I 
been  ?  etc. 


Sono  io  ?  am  7  f 

In  the  negative  and  interrogative  form,  the  auxiliary  or  (in 
simple  tenses)  tho  verb  is  placed  between  the  negation  and  the 
pronoun ;  for  example — 

Non  eono  io  ?  am  1  not  f  \  Non  ho  io  ?  Juice  I  not  f 

The  phrases  there  is,  there  are,  there  was,  there  were, 
"itc.  (equivalent  to  the  French  il  y  «,  etc.),  are  generally  ex- 
pressed by  the  auxiliary  esserc,  before  which  the  adverbs  si  or 
vi  are  placed.  Esserc,  in  this  case,  must  agree  in  number  and 
gender  with  the  noun  that  accompanies  it ;  as — 


C'  6  or  v'  e,  there  is. 

Ci  soiio  or  vi  sono,  there  are. 

C'  era  or  v'  era,  there  was. 

C'  erauo  or  v'  erano,  there  were. 

Ci  fu  or  vi  fu,  there  teas. 

And  so  of  the  other  tenses  : — 

C'  e  or  v'  e  u-na  gran  quan-ti-ta,  (here 

is  a.  great  quantity. 
Ci  so-no  or  vi  so-no  d^l-le  per-so-ne, 

there  are  person*. 
C'  c-ra  li-na  vol-ta  un  sa-vio  Grfi-co, 

there  \cas  once  a,  wise  Greek. 
V  t'-ra-no   de1  po-po-li,  there  tcere 

nations. 


Ci  furono  or  vi  f urono,  there  were. 
C'  e  or  v'  e  stato  or  state,  there  IMS 

been. 
Ci  or  vi  sono  steti  or  state,  there 

hare  been. 


C'  6  sta-te  u-na  can-te-tri-ce,  there 

ho*  been  a  (female)  singer. 
Ci  so-no  std-ti  de'  prin-ci-pi,  there 

hare  been  prince*. 
C'  e  or  v'  6  ec-ci  or  ev-vi  qni  un 

qual-che  me-di-co  ?     is   there 

here  some  physician  f 


Noto  that  Sc-ci  and  &v-vi  in  the  last  sentence  are  written 
thus  according  to  tho  rule  that  a  monosyllable  like  £,  in  com- 
positions, loses  its  accent  and  doubles  the  initial  (unless  an  s 
Impure)  of  the  suffixed  word. 

In  similar  cases  avere  (with  vi  before  it)  may  be  used  for 
esstre,  and  even  stand  in  the  singular,  though  the  accompany- 
ing noun  is  in  the  plural ;  as — 

Vha  (for  v'  banno)  de'  prin-ci-pi,  V  ha  or  hav-vi  mol-te  gen-te  po-ve- 
there  are  princes.  ra,  there  are  many  poor  people. 

V  ha  mol-te  co-se,  there  are  many  I  M61-ti  sol-da-ti  v'  a-vrf-a,  there  were 
things.  many  soldiers. 

When    there    is,  there  are,   and    similar   phrases,  have   the 


worda  tome,  torn*  of  it,  torn*  of  them,  of  it,  of  that,  of  them, 
of  the  number,  etc.,  joined  to  them,  the  latter  word*  most  be 
expreeaed  by  the  particle  ne,  equivalent  to  the  French  en,  mod 
the  adverb*  a  and  vi  changed  into  «  and  ve  before  ne  ;  ae — 

C*  M  *i-no  BxSl-ti.  there  are  MM 

o/tam. 
Von  »•  n'  A-ia-no  ch»  do-*,  (a** 

WAV  only  ttro  of  thtm. 
M*-dl.ci  qoi  BOO  oe  ne  a*-BO.  Uk«rv 

ore  net  any  phyetri«iu  k*r*. 
Son  orrf-do  elM  ?•  B'  ib-bU,  I  e> 

1...I     Itl.rit    II.:'    fUH     <.,<    •!  f.f 


Ce  B'  4  or  ve  a'  e,  (here  it  some. 

Ce  ne  sono  or  ve  ae  aoao,  tktrt  are 

«ome. 
Ce  n'  era  or  ve  B'  era,  there  «o» 

•MM, 
Cen'  erano  orven1  erano,  (*§»» «*re 

•ome,  etc. 
Non   oe   n'  *  piii,  (here  it 

more  of  it. 

There  it,  there  are,  etc.,  in  •onetimes  erpreeead  bj  n  di, 

ri  dan-no,  etc.  (from  dd-rc,  to  give) ;  ae — 

Non  si  di  al  n>6n-do  o6-«a  peg-gio-re,  there  it  mot  eayOfaf  VVTM  fa 

(he  world. 

Si  dan-ne  di  qtw'l-li  ebe  so-Bten-gono  — ,  there  or*  torn*  who  moutbun  — . 
Dan-no-si  qui  de'  gran  oom-mer-d&n-U  P  are  (Aere  yreat  merc/uin«»  h*r*  t 

The  words  ci  and  vi  (here,  there,  in  thii  or  that  place) 
merely  being  local  adverbs,  it  is  dear  that  they  mart  be  rap- 
pressed  when  speaking  of  time;  ae — 

P.  un  mrf-ae,  so-no  dti-o  an-ni,  it  i«  a  month,  it  it  two  yean. 
I'o-chi  m^-si  m>-uo  (or  fa),  it  ie  a  few  month*,  or  a /etc  month*  090. 
£  «n  Ml  p£z-7O,  cbe  non  1'  bo  ve-dii-to,  it  it  tomt  time  *inct — /  heM 

not  eeen  him. 
Cib  ac-cAd-do  dii-e  m^-si  fa,  thu  happened  two  month*  ago. 


KEY   TO   EXEECISES   IN   LESSONS   IN   ITALIAN.— 
EXEBCI8E  31. 

1.  Voi  avete  bel  tempo  per  viaggiare.  2.  Adeuo  abbiamo  con- 
tinuameute  belle  gioruate.  3.  Egli  ebbe  1'  aano  acono  un  gran  giar- 
dino  f  nor  di  citta  nel  quale  trovansi  bei  fiori  e  begli  alberi  da  frutti. 
4.  Quel  libro  tratte  della  vita  di  Santo  Stefano  e  di  San  Giorgio,  ed  in 
questo  vi  sono  spiegazioni  d'  alcuni  pami  dalle  epistole  di  San  Paolo  e 
di  San  Pietro.  5.  Teodosio  il  Grande  mori  a  Milan o  nelle  braocia  di 
Sant*  Ambrogio.  6.  Quello  scritto  contiene  un  bel  pennero  mi 
vanteggi  di  cotnraercio.  7.  Quei  principi  sono  felici  i  quali  vengono 
amati  de'  sudditi.  8.  In  questo  affare  bisogna  avere  gran  circospeziooe 
e  gran  soraggio.  9.  Boma  c  Cartagine  avevano  tra  di  loro  gran  guerre. 
10.  Demostene  era  un  grand'  oratore  greco.  11.  Egli  e  un  boon 
giovane,  e  ha  una  gran  dinposizione  d'  imparar  tutto  facilmente.  12.  Le 
gemme  sono  corpi  diafini ;  tali  sono  i  diamanti  bianchi,  il  rubino  rosso, 
il  zaffiro  turchino,  lo  smeraldo  verde,  ed  il  giacinto  giallo.  13.  Le 
perle,  piccole  o  grande,  crescono  in  concliiglie,  ed  i  coralii  in  mare, 
nella  forma  di  urboscelli.  14.  Lo  zio  mi  ha  donate  un  libro  franoeae. 

15.  Goffredo  ha  una  gran  provigiono  di  vino  ungherese  ed  austriaco. 

16.  I  cavalli  spagnuoli  sono  cosi  cari  come  1'  inglese. 


LESSONS  IN  ALGEBRA.— XXIX. 

SURDS  AND  EADICAL  QUANTITIES. 

A  root  whose  value  cannot  be  exactly  expressed  in  numbers  it 
called  a  SURD,  or  irrational  quantity. 

Thus,  </2  is  a  surd,  because  the  square  root  of  2  cannot  be 
expressed  in  numbers  with  perfect  exactness. 

In  decimals,  it  is  1*41421356  nearly. 

Every  quantity  which  is  not  a  surd  is  said  to  be  rational. 

By  RADICAL  QUANTITIES  is  meant  all  quantities  which  are 
found  under  tho  radical  sign,  or  which  have  a  fractional  index. 

REDUCTION   OP   EADICAL   QUANTITIES. 

CASE  I. — To  reduce  a  rational  quantity  to  the  form  of  a 
radical  without  altering  its  value. 

liaise  the  quantity  to  a  power  of  the  game  name  as  the  given 
root,  and  tlien  apply  the  corresponding  radical  tign  or  index. 

EXAMPLE. — Reduce  a  to  the  form  of  the  nth  root. 

The  nth  power  of  a  is  an.  Over  this  place  the  radical  sign, 
and  it  becomes  *  \/a°. 

It  is  thus  reduced  to  the  form  of  a  radical  quantity,  without 

D 

any  alteration  of  its  value.     For  *  A/on  =  a"  =  a. 

N.B.  In  cases  of  this  kind,  where  a  power  is  to  be  reduced  to 
the  form  of  the  nth  root,  it  must  be  raised  to  the  nth  power,  not 
of  the  given  letter,  but  of  the  poicer  of  the  letter. 

Thus,  in  the  fifth  example,  Exercise  48,  a*  is  the  cube,  not  of 
a,  but  of  a3. 

CASE  II. — To  reduce  quantities  which  have  di/erent  indictt 
•o  others  of  the  same  value  having  a  common  index. 
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(1.)  Reduce  the  indices  to  a  common  denominator. 
(2.)  Raise  each  quantity  to  the  power  ex}>ressed  by  the  nume- 
rator of  its  reduced  index. 

(3.)  Take  tlie  root  denoted  by  the  common  denominator. 

EXAMPLES. 
Eeduce  a*  and  b6  to  a  common  index. 

1st.  The  indices  J  and  £  reduced  to  a  common  denominator 

are  ^  and  $. 
3nd.  The  quantities  a  and  b  raised  to  the  powers  expressed 

by  the  two  numerators  are  a3  and  b-. 
3rd.  The  root  denoted  by  the  common  denominator  is  the 

1    --  «    — 

i^th.     The  answer,  then,  is  (a3)1'-  and  (6-)12. 
The  two  quantities  are  thus  reduced  to  a  common  index, 
without  any  alteration  of  their  values. 

For  or  =  a",  which  =  (a3)12 

I         m  i 

And  universally,  a  u  =  a""1  =  (am)mil- 

1  a 

Eeduce  a.2  and  (foe)3  to  a  common  index. 

Here  a*  and  (bxft  =  a*  and  (62:)*,  or  (a3)*  and  (64a:4)5. 

CASE  III.— To  reduce  a  quantity  to  one  with  a  given  index. 

Divide  the  index  of  the  quantity  by  the  given  index,  place  the 
quotient  over  the  quantity,  and  set  the  given  index  over  the 
whole. 

This  is  merely  resolving  the  original  index  into  two  factors. 

EXAMPLES. 
Reduce  a5 to  one  with  the  index  -J. 

1-1-1  —  1   V    -  —  2  —  1 

o    •    !i       B^i  —  a  —  3- 
This  is  the  index  to  be  placed  over  a,  which  then  becomes 

i  i   i 

a3;  and  the  given  index  set  over  this,  makes  it  (a3) 
answer. 
Eeduce  a2  and  a;2  to  others  with  the  common  index  ^ 

2  -j-  J  =  2  X  3  =  6,  the  first  index.      } 
1  -T-  J  =  3  X3  =  |,  the  second  index,  j 

1  91 

Therefore  (a6) 3  and  (x-) J  are  the  quantities  required. 
EXERCISE  48. 

1.  Eeduce  4  to  the  form  of  the  i  10.  Eeduce  2*  and  3*. 

cube  root.  j  n.  Eeduce  (a  +  b)»  and  (*— 

2.  Eeduce  3a  to  the  form  of  the  |  12   -R^,,^  „}  nilil  h} 

4th  root. 

3.  Eeduce  |ab  to  the  form  of  the 

square  root. 

4.  Eeduce  3  x  (a  —  x)  to  the  form 

of  the  cube  root. 

5.  Eeduce  a2  to  the  form  of  the 

cube  root. 

6.  Eeduce  aW  to  the  form  of  the 

square  root. 

7.  Eeduce  a™  to  the  form  of  the 

nth  root. 

18.  Eeduce   a™  and  b*   to  others 

with  the  common  index  7. 

19.  Eeduce  a2,  b*,  and  c*  to  others 

with  the  common  index  TV 
CASE  IV. — To  reduce  a  radical  quantity  to  its  most  simple 

terms ;  i.e.,  to  remove  a  factor  from  under  the  radical  sign. 
Resolve  the  quantity  into  two  factors,  one  of  which  is  an  exact 

power  of  the  same  name  with  the  root.     Find  the  root  of  this 

power,  and  prefix  it  to  the  other  factor,  ivith  the  radical  sign 

betiveen  them. 

This  rule  is  founded  on  the  principle  that  the  root  of  the 
product  of  two  factors  is  equal  to  the  product  of  their  roots. 

It  will  generally  be  best  to  resolve  the  radical  quantity  into 
such  factors,  that  one  of  them  shall  be  the  greatest  power  which 
will  divide  the  quantity  without  a  remainder. 

N.B. — If  there  is  no  exact  power  which  will  divide  the  quantity, 
the  deduction  cannot  be  made. 

EXAMPLES. 
Eemove  a  factor  from  A/ 8. 

The  greatest  square  which  will  divide  S  is  4.     We  may  then 
resolve  8  into  the  factors  4  and  2  ;  for  4  X  2  =  8. 


8.  Eeduce  a3  and  b"  to  a  common 

index. 

9.  Eeduce  x*  and  i/1". 


13.  Eeduce  x$  and  5». 

14.  Eeduce  4J  and  3^    to   others 

with  the  common  index  J. 

15.  Eeduce  a:3  and  i/Ho  others  with 

the  common  index  |. 

16.  Eeduce   a1  and    b3  to  others 

with  the  common  index  J. 

17.  Eeduce  c»  and   d'    to   others 

with  the  common  index  J. 


The  root  of  this  product  is  equal  to  the  product  of  the  roots 

of  its  factors  ;  that  is,  V  8  =  V  4  X  V  2. 
But  A/  4  =  2.    Instead  of  A/4,  therefore,  we  may  substitute 

its  equal  2.     We  then  have  2  X  V  2,  or  2  V  2.  for  the 

answer. 


Eeduce  +/a'2x.     Ans.  A/a2  X  A/X  =  a  X  A/»  = 

CASE  V.  —  To  introduce  a  co-efficient  of  a  radical  quantity 
under  the  radical  sign. 

Raise  the  co-efficient  to  a  power  of  tJie  same  name  as  the 
radical  part,  then  place  it  as  a  factor  under  the  radical  sign. 

EXAMPLES.  n 

Thus,  a  n  V  b  =  n  V  anb.     For  a  =  n  •/  an,  or  an  ;    and 
XnA/6  =  nA/~o"6. 
Eeduce  a(x  -  6)*  to  the  form  of  a  radical. 

a(x  -  b)$  =  l/a3(x  -  b)  =  (a3x  -  a36)^. 
EXERCISE  49. 


1.  Eeduce 

form. 

2.  Eeduce  VSlPc 

3.  Eeduce  i/—  • 

^ 


4.  Eeduce  "  \/  a"b. 

5.  Eeduce  (a"—  a^o 

6.  Eeduce  (54a6b)i 

7.  Eeduce  </9Sa?x. 


to   its    simplest 


8.  Eeduce  V  a3 +  a3b2. 

9.  Eeduce  2ab(2a*2)i 

10.  Eeduce -f-^-V. 

6vas  +  b3' 

11.  Eeduce  2  v/2. 

12.  Eeduce  46s  Jc. 

13.  Eeduce  5  ,/6  to  a  simple  radical 

form. 

14.  Eeduce    \-Joa    to    a     simple 

radical  form. 


15.  Eeduce  5*  and  6*    to   others 

with  the  common  index  -J. 

16.  Eeduce  a2  and  a"   to    others 

with  the  common  index  J. 

17.  Eeducs    V98   to   its    simplest 

form. 

18.  Eeduce   V243  to  its   simplest 

form. 

19.  Eeduce  3^/54  to  its   simplest 

form. 

20.  Eeduce  7V80  to  its  simplest 

form. 

21.  Eeduce  9  3^/81  to  its  simplest 

form. 


22.  Eeduce  V«*+ a*2  to  its  simplest 

form. 

23.  Eeduce  </198a?x  to  its  simplest 

form. 

24.  Eeduce 


V  £J  —  a***     to 
simplest  form. 


its 


ADDITION   OF   EADICAL    QUANTITIES. 

It  may  be  proper  to  remark,  that  the  rules  for  addition,  sub- 
traction, multiplication,  and  division  of  radical  quantities 
depend  on  the  same  principles,  and  are  expressed  in  nearly  the 
same  language,  as  those  for  addition,  subtraction,  multiplica- 
tion, and  division  of  powers.  So  also  the  rules  for  involution 
and  evolution  of  radicals  are  similar  to  those  for  involution 
and  evolution  of  powers.  Hence,  if  the  learner  has  made  him- 
self thoroughly  acquainted  with  the  principles  and  operations 
relating  to  powers,  he  has  substantially  acquired  those  pertain- 
ing to  radical  quantities,  and  will  find  no  difficulty  in  under- 
standing and  applying  them. 

When  radical  quantities  have  the  same  radical  part,  and  are 
under  the  same  radical  sign  or  index,  they  are  like  quantities. 
Hence  their  rational  parts  or  coefficients  may  be  added  in  the 
same  manner  as  rational  quantities,  and  the  sum  prefixed  to 
the  radical  part. 

Thus,  2  Vb  +  3  A/5  =  5  A/6. 

If  the  radical  parts  are  originally  different,  they  may  some- 
times be  made  alike,  by  the  rules  for  reduction  of  radical 
quantities. 

EXAMPLE. — Add  A/8  to  A/50. 

Here  the  radical  parts  are  not  the  same  ;  but  by  reduction, 
A/8  =  2-V/2,  and  A/50  =  5A/2;  and  2A/2  +  5A/2 
=  7  A/2.  Ans. 

EXERCISE  50. 


6.  Add  V16b  to  V46. 

7.  Add  Va2*  to  Jb*x. 

8.  Add  (36a*y)*  to  (25y)*. 

9.  Add 


1.  Add  "  -Jay  to  2  •  -J  ay. 

2.  Add-2v/ato5Va. 

3.  Add  4(2+  h)^to3(a:  +  7i)^. 

4.  Add  7Mi»  if  5bh«. 

5.  Add  y  */b  —  h  to  a  *Jb  —  h. 

If  the  radical  parts,  after  reduction,  are  different,  or  have 
different  exponents,  then  the  quantities,  being  unlike,  can  be 
added  only  by  writing  them  one  after  the  other  with  their 
signs. 


READINGS  IN  GR1 


EXAMPLES. 
The  sum  of  3v/fc  un<l  ~  ^/.^  in  :i  \'1>  f 

It  in  manifest  that  three  times  the  root  of  I,  and  twice  the 

root  of  a,  are  neither  fire  times  the  root  of  b,  nor  five 

timos  the  root  of  a,  unless  b  and  a  are  equal. 

The  sum  of  *  A/  o  and  '  A/  a,  i*  *  v/  a  +  *  A/  a. 

The  square  root  of  a,  and  the  cube  root  of  a,  are  neither 

twioo  the  square  root,  nor  twice  the  cube  root  of  a. 
From  the  preceding  principles  we  deduce  the  following — 

GENERAL   RULES   FOR  ADDITION   OF    RADICALS. 
//'  the  radical  parts  are  the  same,  add  their  coefficients,  and 

-  t,,<  annex  the  common  radical  parts. 
If 'he  radicals  are  i>.  •iiii.<,  //(•••/  I 'led  by 

•  i'j  them  one  afli-r  <tu«(hrr,  n-ithtntt  altering  their  signs. 
\  MPLE.— Add  A/28  to  ^ 

A/28  =  A'(4X  7>=  2^7. 
=  A/(9  x  7)  =  3jv/7. 
Sum  =  5  A/7. 

EXERCISE  51. 


197243  to  10  7363. 

7.  Add  78lb  to  7 

8.  Add  70i',i  t<>  7J 

9.  Add  *725*»c  to  73&r<c. 
10.  Add3»>/o«6  to4o»7a»6. 


1.  Add  727  to  748. 

2.  Add  772  to  7128. 

3.  Add  ^180  to  7405. 

4.  Add  3  •  740  to  '7135. 

5.  Add  4 '754  to  5 '7128. 

SUBTRACTION    OF    RADICAL    QUANTITIES. 
RULE. — Subtraction  of  radicals  is  performed   in   the   same 
•  /•  o«  addition,  except  that   the  si<jns  of  the  subtrahend 
must  be  changed  as  in  subtraction  of  other  quantities. 
EXAMPLE. — From  s  A/  81.r  take  *  A/  24*. 

3  A/ 81*  =  »A/(27  X  3z)  =  38A/3z. 
=  3A/(8   X  3x)  = 


1.  From  7  ay  take  3  7ay. 

2.  From  4*7  a  +  x  take  3  •  , 

3.  From  3A*  take  -  57i*. 

4.  From  a  (x  +  y)^  take  b  (* 

j  i 

5.  From  —  o  '  take  —  2u  • . 


Difference  =     3A/3x. 
EXERCISE  52. 

6.  From  750  take  78. 

7.  From  •  7  b«y  take  »7by«. 

8.  From  •  7  *  take  »  7"  *. 

9.  From  2  750  take  71  s. 

10.  From  »  7  320  take  '  7  40. 

11.  From  5  720  take  3  745. 

12.  From  780o*Je  take  720o»z. 


KEY  TO  EXERCISES  IN  LESSONS  IN  ALGEBRA.-XXVII. 
EXERCISE  47. 

10.  z». 

11.  x'. 


4.  (a-*)*. 

5.  a". 

7.'  IV  ' 

8.  *'. 

9.  v». 


18.  ^1? 


and 


is.  f^y 

20.  x  -  1. 

21.  o  +  i. 

22.  a  +  |. 


24. 


©*. 


READINGS   IN    GREEK.— IX. 

HOMER. 

So  far  ore  we  from  being  able  to  speak  with  any  accuracy  re- 
specting  the  date  at  which  Homer  flourished,  that  we  even  are 
unable  to  assert  with  any  degree  of  certainty  whether  he  ever 
existed  at  all.  That  the  poema  which  are  commonly  ascribed 
to  him  are  among  the  earliest  specimens  of  Greek  poetry  is 
evident,  both  from  the  style  and  manner  in  which  they  are 
•itten,  and  from  tlio  terms  in  which  they  are  alluded  to  by  other 
Greek  writers  of  an  early  period,  whose  date  is  pretty  accu- 
rately ascertained.  Without  going  into  the  controversy  at  any 
length,  it  may  be  stated  briefly  that  almost  all  the  ancient 
writers  looked  upon  the  Homeric  poems,  the  chief  of  which  are 
the  "  Iliad  "  and  ths  "  Odyssey,"  as  the  work  of  an  individual 
Homer,  about  whose  date,  however,  they  differ  very  widely. 


Other*,  again,  bettered  that  wnile  the  "  Iliad  "  WM  the  work  of 
the  true  Homer,  the  "Odyssey"  WM  by  another  band;  while 
in  later  times  it  has  been  bald  by  many  that  there  WM  no  on* 
poet  called  Homer  to  whom  either  of  these  works  can  be 
Moribed  in  their  entirety,  but  that  they  were  the  work  of  num- 
bers  of  bards,  banded  down  by  oral  tradition,  and  afterwards 
collected  together.  It  is  quite  imposiiible  to  decide  which,  if 
any,  of  these  is  the  correct  view  to  take.  For  ourselves,  we 
prefer  to  beliuvo  in  the  existence  of  Homer,  and  bis  authorship 
both  of  the  "  Iliad  "  and  "  Odyssey."  The  former  of  these  is 
an  epic  poem,  in  twenty-four  books,  describing  the  ten  years' 
siege  of  Troy  by  the  Greeks,  who  bad  been  Msembled  for  the 
purpose  by  Agamemnon  and  Menelans,  to  revenge  the  injury 
done  to  the  latter  by  Paris,  the  son  of  Pram,  King  of  Troy, 
who  had  carried  away  his  wife,  Helen,  the  fairest  of  the  Greeks. 
By  far  the  greater  part  of  the  "Iliad"  is  purely  mythical, 
both  in  substance  and  treatment  ;  but  there  appears  to  be  every 
reason  to  believe  that  there  WM  at  an  early  period  some  expe- 
dition of  the  sort  undertaken  by  the  Greeks  against  the  people 
of  the  west  coast  of  Ania  Minor.  Thncydides,  a  careful  reader, 
and  eminently  cautions  in  forming  bin  opinion,  believed  in  it, 
and  observes  that  it  WM  the  first  CMC  on  record  of  the  Greek* 
acting  as  a  united  people.  The  "Ouyssey"  is  an  account  of 
the  wanderings  of  Odysseus,  one  of  the  Grecian  leaders,  about 
the  greater  part  of  the  then  known  world,  on  his  return  from 
the  siege  of  Troy.  Both  these  poems  are  written  in  the  Ionic 
dialect,  one  of  those  early  forms  in  which  the  Greek  language 
was  spoken  before  it  was  welded  into  one  common  united 
speech.  The  style  of  Homer  is  simple  without  being  trivial, 
and  grand  without  being  bombastic.  As  is  the  manner  of  epic 
poetry,  it  presents  a  series  of  episodes,  all  minutely  and  care- 
fully described.  The  fights  are  not  the  battle*  of  armies,  bot 
the  hand-to-hand  combats  of  heroes.  "  The  great  chiefs  stalk 
before  the  rank  and  file,  and  sustain  almost  alone  the  fortunes 
of  the  day.  It  is  the  oligarchy  of  battle  —  the  monopoly  of  car- 
nage !  Ajax  is  a  battalion  on  one  side,  Hector  a  corps  d'armfe 
on  the  other  ;  while  Achilles,  when  he  does  condescend  to  sally 
forth,  slaughters  Trojans  by  the  score.  The  combatants  proclaim 
their  own  merits  like  Bed  Indians,  and  insult  the  dead  with  bitter 
and  barbarous  taunts.  There  is  a  thoroughly  savage  element 
about  the  actual  combats,  which  takes  us  back,  indeed,  to  pre- 
civilised  times."  —  "  Poets  of  Greece,"  by  Edwin  Arnold,  p.  22. 

It  would  take  much  more  space  than  we  have  at  our  command 
to  go  fully  into  the  various  peculiarities  of  diction  and  style 
which  are  to  be  noticed  in  the  writings  of  Homer,  but  the  most 
prominent  of  them  will  be  pointed  out  as  we  proceed. 

The  following  extract  is  from  the  first  book  of  the  "  Iliad," 
in  which  Chryses,  the  priest  of  Apollo,  prays  for  vengeance  on 
the  Greeks,  who  had  stolen  away  his  daughter  Chryseis,  as  a 
prize  for  Agamemnon  :  — 

HOMER.  —  "  ILIAD,"  I.  37  —  58. 


K\v6i  fjitv,  '  A.pyvp6ro£  , 
KiAAai/  rt  faBtiiv,  Tfft'Soid  rt  1<pi  avdaffm, 
'S.fj.tvQfv-   t?jroT«  rot  \apitin-'  iirl 
ff  (I  Si)  irort  roi  Kara  iriova  firipi 
ravpwv  f)5'  alywv,  r6$t  >ioi  tcprfrj 
riffftav  Aafao!  ffi.a  odicpva  ffoitri 

£>s  t<par'  tvx&H*vor  TOV  8'  fic 
/3";  5f  /car'  Oi'\vfj.iroio 


40 


45 


50 


TTJ  Sf  Karri  8'  ayoprivSt  Ka.\tffffttTo  \a6v  ' 
rtf  yap  jirl  <pp«Ti  Orixt  Ota  \t\>K<i'\tiros''ttprr  65 

(c^Sero  yap  &ava£>v,  Sri  pa  OvriffKovras  6paro. 
ol  8'  tVfl  o$v  jytpOtv,  &priy*p<ts  r'  iytrorro, 
rotfi  8"  aviffrdufvos  fitrityi]  troSa;  aitvs  *Ax«AA«^f« 
NOTES. 

37.  M<v.    Homeric  penitire  for  /u.r. 

'Ap-)ri>p6ToF.    God  of  tht  tilvtr  Unc.    A  frequent  epithet  of  Apollo  In 
Somer. 

'Au0i/3t'/JnKar,  tf  ho  haft  stood  around,  and  so  dtfmdtfi. 


5'  &p'  oiffTol    T      fuav  \taoftLfvoio, 

ailTOV  KIVT]8(VTOS-    &   8"    Ijlt   WKT\    t'oiKCUS. 

«^€T"  iiirtn'  inrdixvdf  vtHiv,  JI«TO  8"  Ibv  frjKf 
otty}]  8*  K\ayyi)  •yivtr'  ap-yupfoto  /3to!o. 
owpf/oy  ftfv  irpurov  iftfx*'roi  ***  twos  apyovt. 
aurop  fiTfir'  avrolffi  /3«Ao;  ix(T(l>K* 
aid  8«  irvpal  vtKvuv  xaiovro 
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38.  Xpvanv,  Ki\\av,  Teve&oto.    Names  of  islands  sacred  to  Apollo. 
""\<fi.  Epic  adverb.    Mightily.     Probably  an  old  dative  of  i'r,  strength. 

39.  ZfuvVev.    A  name  of  Apollo. 
Nnov.    Ionic  for  vaov,  temple. 

40.  Kara  goes  with  6«pa,  from  Karapanu. 

41.  'Hi',  old  conjunction,  and. 

Kprjnvov.  First  aor.  act.  iniper.,  epic  form,  from  Kpamivw,  lengthened 
form  of  KpaiKu. 

'EfX3up.  Epic  form  for  tXdup.  Tbis  way  of  lengthening  the  word 
by  the  repetition  of  the  initial  vowel  is  very  frequent  in  Homer. 

44.  OuXi/MToio,  gen.  epic  for  au.    This  is  the  Olympus  of  psetry,  the 
abode  of  the  gods,  not  the  Greek  mountain  of  that  name. 

45.  '&n<f>npe<j>ea,  closed,  covered  on  all. sides.     ufi<j>i  epe^eo. 

46.  \aofjiivoio,  of  him  full  of  wrath,  so.  Apollo. 

47.  "H»«.    Third  pers.  sing.  Ionic  imperfect,  from  elm,  #">• 

48.  '\KtivevOe,  at  a  distance  from. 

Neuv.    The  ships  of  the  Greeks,  as  they  lay  in  the  harbour. 
Merit.    Separated  from  its  verb,  as  in  line  39.     Merit  —  «»)«  is  for 
rtOnne,  from  /icftfjM'. 

50.  Ouprjar,  mules,  from  vupevt,  Ionic  for  bpeus. 

'Ap^ol's,  originally  white,  shining,  and  then  came  to  be  used  to  indi- 
cate swift  motion,  and  is  thus  applied  as  an  epithet  to  dogs. 

51.  Airourj,  upon  the  Greeks.    Pope  translates  these  lines— 

"  On,  wolves  and  dogs  the  infection  first  began, 
And  last  the  vengeful  arrows  fixed  in  man." 

°Ex«TevK«,  bitter,  torturing;  from  ex«  and  iret'Kij,  connected  with  irmpos, 
bitter. 

54.  KaXto-o-aTO.     Epic  form  for  tKaXto-aro. 

55.  T£  —  tnt  <f,pf  y,  Or\ne,  put  it  in  his  mind — lit.,  to  him  in  his  mind. 
AeuKuiXei/of.      One  of  the  peculiarities  of  epic  poetry  is  that  the 

epithets  are  stereotyped  and  perpetually  recurring.  Thus  Hera  is  the 
"white-armed,"  Achilles  the  "swift-footed"  (7r63ar  wnvt),  Agamemnon 
the  "king of  men"  (Si/af  auSpiav).  The  same  is  common  in  all  ballad 
poetry,  where  we  find,  as  Macaulay  says,  that  "  all  the  gold  is  red,  and 
all  the  ladies  are  gay." 

56.  'P<«  (for  Spa)  emphasises  the  on— the  reason  for  his  sorrow. 

57.  "Htepffev  (for  tjTepfWai/  —  eyti/oi/ro.   A  repetition  of  the  same  state- 
ment in  two  different  forms,  frequent  in  Homer  and  all  early  poetry. 

58.  At.     This  is  called  ie  in  the  apodosis.     When  they  were  collected, 
then. 

Our  want  of  space  prevents  our  giving  any  more  extracts 
from  the  "Iliad."  The  following  is  out  of  the  "Odyssey," 
and  is  part  of  the  account  of  the  adventure  which  befel  Odysseus 
with  the  Cyclops  Polyphemus  : — 

HOMER.— "ODYSSEY,"  IX.  345 — 370. 

Kal  TOT'  tyu  K.vK\<eira  irpoffrjiiSeav  ayx<-  TapatTTaj,  345 

Kiaffvftiov  fJLfra  -^tpfflv  t^ur  /ueAayos  otvoio, 

"  KuKAanf ,  TTJ,  Trie  olvov,  firel  (pdyfs  avSp6fj.fa  Kpea, 

S(pp'  fiSys  olov  n  trorbv  T^Se  vr/vs  eKtKev9ei 

TjfifTfpr/.     aot  5'  ad  \oi@r)"  tpfpov,  ft  JJL    f  \ffiffas 

oJ/caSe  irf/j.'fyfias'   ffv  Si  fialvfat  OU/CET'  avfKTcas. 

ff^erXtf,  Trias  Ktv  ris  ere  KaJ  vffrtpov  &AAos  'licoiro 

avOpwirwv  iro\fcav ;  firfl  ov  Kara,  fiolpav  fpf£as." 

las  f<pd/j.riv,  o  Sf  SeVro  Kal  tKiriev.     ^craTO  8' 
r)$i>  irorbif  trivcav,  Kal  fjC  ijrff  Sfvrfpov  afiTis. 
"  56s  fj.oi  tn  irpdtypav,  Kal  juoi  Tfbv  oijvo/j.a  flirt  355 

atiT/Ka  vvv,  'Iva  rot  8a>  £fti>iov,  $  Kt  <rv  ^aipr/s. 
Kal  yap  K.VK\(airtffcri  <pepfi  £fi$<apos  apovpa 
olvov  ^piffrd(pv\ov,  Kai  <r<piv  Aibs  6fjL^pos  af£ei- 
aAAa  ro'S'  afj./3po(riris  Kal  i/tKTapds  ecmv  airoppu>£." 

&s  <pd.T''   ardp  ol  ai/ris  fy<i>  ir6pov  aWoira  olvop.  360 

rpls  fj.fv  «5coKo  tpfpaiv,  Tpls  S'  tKirifv  a.$>paf>iri<nv. 
jivrap  firfl  KvK\<aira  irtpl  (ppevas  tf\v6tv  olvos, 
Kal  roVe  S-fi  (juv  eitfffcri  irpoffrivfiwv  /j.fi\ixt-oicriv. 
"  KvK\(a\^/,  fipcarqs  w'  ovo/*a  K\vr6v  ;  avrap  fyd>  TOL 
f^fpeca'   ffv  Se  /u.oi  Sbs  feiviov  &s  irfp  u7re'(TT7js.  365 

OSTis  tfjioiy   <f>vo(i.a-  Ofrnj/  8e  fj.e  KiKKfffKovffiv 
fj.T}rrjp  T)8f  traTTip  7)8'  a\\oi  TrdvTfS  fralpot." 

&s  f(pd/j.rii>,  &  5e  ^'  avrlK'  afjid^ero  vr/X 
"  QVTIV  £y<a  irvp.ar^v  fSofiai  jueTa  oTy  eTa 
TOIIS  S'  a\\ovs  TrpotrOfv  TO  8e  TOI  %fivi)ioi>  fffTai,"  370 

NOTES. 

346.  Merit  xepe'iv,  in — between — my  hands. 

347*  Trj,  an  old  epic  imperative,  always  followed  by  another  impera- 
tive :  then — drink  wine. 

352.  noXtW,  epic  for  tro\\Zv  ov  Kara  ^i<npuK,  not  rightly. 

353.  AtKTo,  syncopated  3rd  pers.  sing,  aorist,  from  oi\ofjiai. 
360.  *ar',  for  i<par». 


361.  'A^>pudi»;o-ii/,  in  hisfolbj.     Epic  for  u<f>pa&iais. 

362.  flepi  tjiptvas  favdev,  had  circled  round  his  brain. 

363.  Kai  rare  3»;.  A  frequent  way  of  introducing  au  apodosis  in  Homer. 
366.  Oi'Tit.    .Neman  is  my  uanve. 

369.  Merit  CHS  irdpota-tv,  after  his  comrades ;  or  is  in  Homer  a  possessive 
pronoun.  

TRANSLATION  OP  EXTRACT  I.   IN  LAST  READING. 

ARISTOPHANES. — "  RAN.S,"  169 — 209. 
XANTHIAS,  DIONYSUS,  CHARON.     CHORUS  OP  FROGS. 

XA.  What  is  this  ?  Dl.  Why,  to  he  sure  this  is  the  lake  he  told  us 
of,  and  there  is  the  boat.  XA.  Yes,  by  Poseidon,  and  that  is  Charon. 
Di.  Ho,  Charon,  Charon,  Charon !  CH.  Who's  for  the  place  of  rest 
from  ills  and  troubles,  who's  for  the  plain  of  Lethe  and  the  place 
where  asses  have  fleeces,  who's  for  the  land  of  Cerberus,  who's  for  tht 
crows,  who's  for  Tsenarus  ?  Dl.  I  am.  CH.  Step  in  quick.  Dl, 
Where  do  you  intend  to  stop — at  the  crows,  I  suppose  ?  CH.  Yes, 
indeed,  as  far  as  you  are  concerned.  Come,  get  in.  Di.  Here,  slave ! 
CH.  No,  I  don't  carry  the  slave  unless  he  has  fought  the  sea-fight  of 
the  carcases.  XA.  By  Zeus,  not  I,  for  I  happened  at  the  time  to  be 
suffering  from  sore  eyes.  CH.  Well,  then,  you  will  have  to  run  all 
round  the  lake.  Do  you  hear  ?  XA.  Whe»e  am  I  to  stop  ?  CH.  At 
the  withering-stone,  by  the  resting-place.  Dl.  Do  you  understand? 
XA.  All  right.  (.Aside.)  Woe's  me :  what  have  I  encountered  on 
starting  ?  CH.  Sit  at  the  oar.  Any  one  else  to  come  ?  Make  haste- 
now  then,  what  are  you  at  ?  (to  Dionysus) .  Dl.  What  am  I  at  ?  Why, 
sitting  on  the  oar,  as  you  told  me.  CH.  Well,  sit  down  there,  then. 
Da  you  hear,  fat  paunch  ?  Di.  Yes.  CH.  Put  out  your  hands  and 
reach  forward.  Do  you  hear  ?  Dl.  Yes.  CH.  Now  don't  keep 
trifling,  but  put  your  feet  against  the  stretcher  and  pull  hard.  Dl. 
Pull  hard!  Why,  how  can  I  pull  hard,  when.  I  am  unskilled — no 
seaman,  no  Salaminian  ?  CH.  Very  easily,  for  you  will  hear  the  most 
charming  strains  directly  you  put  your  oar  in.  Dl.  Strains  !  From 
whom  ?  CH.  From  the  swan  frogs,  a  perfect  marvel.  Di.  Give  the 
word,  then.  CH.  Heave  ho  !  Push  off.  CHORUS.  Croak,  croak,  croak  ! 
Children  of  the  marshy  founts,  let  us  raise  in  concert  with  flutes  a 
loud  hymn,  my  sweet  minstrelsy — croak,  croak — which  we  are  wont  to 
sing  in  the  marsh  around  Dionysus,  god  of  Nysa,  Zeus'  own  son,  what 
time  the  crowd  of  drunken  revellers  passes  through  my  domains  at 
the  sacred  feast  of  the  cups — croak,  croak,  croak  ! 

We  subjoin  a  spirited  paraphrase  of  the  opening  of  the  chorus 
from  the  pen  of  Mr.  Frere  : — 

(Scene— t7ve  ^cheriisian  lake.     DIONYSUS  at  the  oar  in  CHARON'S  boat. 

CHARON.      Chorus  of  Frogs.) 
Semi-chorus  (angrily).    Crook,  croak,  croak  ! 
Furfoso,  and  the  music  an  octave  loicer.   Croak,  croak,  croak ! 
Leader  of  Chorus.  Through  marsh  and  through  pool, 

Into  crevice  and  hole, 

I  throw  out  my  voice,  and  a  strain  I  invoke. 
This  bold  navigation 
Demands  of  our  nation 
A  grand  demonstration  of 

Chorus.  Croak,  croak ! 

Leader.  Such  as  late  was  our  strain, 

When  through  this  our  domain 
Rude  wassailers  wandered,  and  Bacchanal  folk—- 
They of  Nysa  loud  telling, 
While  we,  with  throats  swelling, 
Their  shouts  were  repelling  with 
Chorus.  Croak,  croak ! 


RECREATIVE  NATURAL   HISTORY. 

GRASSES,  REEDS,  AND  RUSHES. 

AMONGST  the  rich  and  varied  gifts  which  Nature  has  placed 
at  the  disposal  of  the  human  race  it  would  be  difficult  to  find 
one  so  pre-eminently  useful  as  the  family  of  grasses,  from  which 
all  our  cereals  may  be  said  to  have  sprung.  The  bamboo-cane 
(Bambusa  arundinacea),  as  being  the  largest  known  grass,  stands 
first  on  our  list  for  consideration ;  and  although  its  growth  is 
mainly  restricted  to  tropical  and  sub-tropical  countries,  its  sphere 
of  usefulness  may  be  said  to  be  almost  world-wide.  In  fact, 
throughout  the  Eastern  world  no  greater  calamity  could  befall 
than  the  loss  of  this  inestimable  treasure.  And  here  it  may  be 
well  to  observe  the  ministering  care  with  which  an  all-wise  Pro- 
vidence has  bestowed  the  gifts  best  suited  to  man  in  the  various 
regions  in  which  his  lot  may  be  cast ;  and  as  there  are  sermons 
in  stones  and  good  in  everything,  so  are  there  discourses  most 
plainly  and  eloquently  inscribed  on  the  furrowed  bark,  the 
veined  and  spotted  leaf,  and  amongst  the  waving  grasses,  plumed 
reeds,  trees  of  the  forest,  the  ebbing  and  flowing  tide.  The 
drifting  ocean-borne  gulf-weed  and  the  sea-wrack  of  the  reefs 
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all  tell  their  tale  of  wine  and  thoughtful  provision.     A  glance  at 

ni.i-ili  will   'h.i.v  Hi  the  fur-dad  Esquimaux,  Hpear  in 

waging  war  againxt  the  fat  and  oil-bearing  unimuU  with 
wiiii'L  •  rogion*  abound,  in  ordur  to  obtain  aubatanoe* 

rich  in  carbon  to  furnixh  him  food  or  fuel,  with  which  to  aid  in 
maintaining  animal  boat ;  whilst  tho  ruindei<r,  whole  fur  servo* 
aa  a  warm  covering  for  •-,  and  aota  a*  a  powerful  mm- 

•••.II  I'.n'tor  of  heat,  draws  iU  sustenance  from  the  atunted  li.-li.'in 
and  hardy  plants  which  maintain  tln-ir  vitality  even  beneath  a 
deep  deposit  of  frozen  snow.  Turn  we  to  the  tropics,  and  we 
liml  tho  vegetable  kingdom  fulfilling  tho  office  performed  by  the 

•  :ui>i  fur-yielding  creatures  of  tho  far  north;  whilst  in  tho 
temperate  regions,  a*  on  tho  prairieit  and  forests  of  America,  we 
find  vast  herds  of  bison,  deer,  and  other  animals,  whilst  the 
marshes  produce  wild  rice  and  tho  rivor-bankH  tho  Indian  turnip 
.it.*!  other  roots.  In  Africa,  too,  with  its  varied  climate,  wo  find 
mi  fimally  varied  fauna  and  flora.  The  Hindoo,  dwelling  in 
a  html  of  hoat  and  intense  sunshine,  needs  but  little  raiment, 
and  we  find  that  a  diet  mainly  consisting  of  rioe  and  other  grain 
possesses  all  the  nutritive  properties  he  stands  in  need  uf,  and 
that  what  tho  pine-tree,  the  oak,  and  the  elm  are  to  the  inhabi- 

t  tin-  northern  and  western  nations,  the  bamboo  is  to  him, 
'minimi  lightness,  toughness,  and  elasticity,  it  can 

ned  to  an  almost  endless  number  of  useful  and  important 
purposes.  Its  growth  is  incredibly  rapid,  four  inches  being  no 
uncommon  increase  to  the  length  of  a  cane-shoot  in  a  single 
day;  and,  in  situations  well  adapted  for  its  cultivation,  it  has 
been  frequently  known  to  attain  a  height  of  twenty  feet  and  a 
circumference  of  ten  inches  in  less  than  two  months.  A  notion 
prevails  amongst  the  cane-growers  that  the  maximum  altitude 
of  every  bamboo  is  attained  during  tho  first  year  of  its  growth. 
Our  experience  in  the  matter,  however,  leads  us  to  a  different 
conclusion,  as,  on  examining  the  huge  masses  or  topes  of  bam- 
boos found  growing  in  Bengal  and  other  parts  of  India,  we 
have  found  a  great  diversity  of  length  to  prevail  amongst  canes 
of  the  same  season's  growth,  light,  air,  and  moisture  having  much 
to  do  with  the  matter ;  and  although  a  rich  soft  spongy  soil 
is  that  in  which  the  bamboo  grows  most  luxuriantly,  continued 
or  excessive  moisture  proves  fatal  to  it,  and  it  is  on  this  account 
that  the  regular  cano  cultivator  is  so  careful  in  tho  construction 
of  his  deep  drains  and  water  channels,  which  are  so  arranged 
that  the  roots  of  the  canes  are  never  for  any  length  of  time 
exposed  to  the  direct  action  of  water.  The  end  of  the  autumn  is 
chosen  for  forming  plantations  of  young  cane  plants.  These  are 
made  by  selecting  young  sprouts  and  planting  them  at  equal 
distances  in  pits  of  about  two  feet  deep,  and  as  the  young  cane 
top  shoots  up  it  is  cut  off  close  to  tho  ground  in  order  that  it 
may  take  firm  root  below  the  surface.  We  were  for  a  long  time 
much  puzzled  as  to  the  origin  of  the  gigantic  and  mast-like 
bamboos  made  use  of  as  flag-posts  by  the  keepers  of  the  heathen 
temples,  and  at  last,  failing  to  find  them  either  in  tho  forest  or 
in  cultivation,  began  to  think  that  they  must  be  a  distinct  and  rare 
variety.  After  much  investigation,  we  however  discovered  that 
the  following  plan  was  had  recourse  to  for  their  production.  A 
careful  search  is  instituted  by  a  number  of  natives,  who  examine 
the  cane-roots  throughout  a  whole  plantation  with  a  view  to  the 
discovery  of  the  most  vigorous  and  healthy  root  or  stool.  After 
discovery  and  due  deliberation,  the  selected  subject  for  treatment 
is  carefully  dug  up,  and,  with  its  surrounding  mould,  replanted  in 
the  best  locality  to  be  found  in  the  neighbourhood.  Here  it  is 
suffered  to  take  root,  and  all  sprouts  but  one  are  carefully  cut 
away  ;  the  single  shoot,  on  reaching  a  fair  altitude  and  circum- 
ference, is  now  cut  down  to  within  about  seven  or  eight  inches  of 
the  ground,  when  the  hollow,  tube-like  stump  is  left  protruding. 
A  mixture  of  sulphur  and  stable  manure  is  now  prepared,  and 
the  upright  tube  formed  by  the  cut-off  shoot  rammed  full  of  it, 
much  as  one  would  load  a  rocket-case  with  composition.  After 
the  performance  of  this  curious  operation  a  careful  watch  is 
kept  on  the  plant,  and  for  a  period  of  three  years  each  young 
•ihoot,  as  it  appears  above  the  earth,  is  cut  away  with  the  knife. 
On  the  sprouts  of  the  fourth  season  appearing,  a  careful  selection 
is  made,  and  the  most  promising  only  allowed  to  remain  uncut. 
This,  from  some  power  exerted  by  the  pent-up  energies  of  the 
root,  shoots  up  with  marvellous  vigour  and  rapidity,  and  in  due 
time  becomes  one  of  the  giants  which  had  perplexed  us  so  much. 
The  canes  intended  for  special  purposes  are  trained  in  either 
curved  or  straight  forms  by  fastening  them  with  strips  or  lash- 
ings to  frames  or  formers.  Water-pipes,  buckets,  cups,  boxae, 


barrel*,  measure*,  quiver*  for  arrow*,  etc.  ate.,  are  made  from 
the  large  hollow  joint*,  a*  *hown  in  the  illustration  at  Fig*. 
1 — 4 ;  the  natural  internode*  or  knot*  forming  bottom*  to  nab 
Teasel*  a*  may  need  them.  A  very  mural  and  exoellei  • 
of  plank  i*  made  by  catting  a  *lit  in  tho  *ido  of  a  large  bamboo 
joint,  forcing  it  open,  and  then  placing  tho  curred  board  tun* 
formed  under  heavy  praMore  until  it  U  quite  dry  and  flat,  when 
it  oan  be  worked  with  the  plane  and  *aw  in  the  tunal  way.  Largo 
and  powerful  water-wheel*  are  made  entirely  from  bamboo,  a* 
are  atrong  and  convenient  bridge*  spanning  river*  and  deep 
ravines.  Very  comfortable  hou*e*  are  built  entirely  from  bamboo, 
whilst  the  garden  fence*,  gate*,  trainer*  for  the  tree*,  and 
irrigation  pipes  are  all  formed  from  the  *ame  material,  and  are 
adjusted  by  fitting  one  cane  into  the  end  of  another,  a*  ahown  at 
Fig.  5. 

The  growing  cane  not  unfrequently  contain*  a  very  welcome 
aupply  of  delicioualy  cool,  clear,  and  wholesome  water,  which 
can  be  detected  by  placing  the  ear  againit  the  aide  of  the 
cane,  and  then  sharply  shaking  it,  when  the  presence  of  the 
liquid  will  be  disclosed  by  the  rippling  sound  it  give*  forth  a*  it 
leaps  up  in  its  natural  bottle.  To  obtain  the  cane-fluid,  a  «mall 
hole  should  bo  cut  nearly  through  the  wall  of  the  tnbe,  and  then 
a  short  length  of  a  smaller  cane,  to  act  aa  a  aort  of  tap  or  con- 
duit, should  be  forced  through  the  lining  membrane,  a*  at  Fig.  6. 
This  liquid  is  much  esteemed  by  the  native*  on  account  of  it* 
supposed  medicinal  virtue*. 

Most  of  our  readers  will  have  observed  that  reed  growth*  of 
nearly  all  kinds  have  stalks  or  shaft*,  covered  with  a  dense, 
brittle,  varnish-like  coat  or  crust.  This  i*  composed  of 
nearly  pure  silica  or  flint,  which,  in  the  case  of  the  bamboo, 
is  held  in  solution  by  the  fluid  before  described,  which,  if 
allowed  to  remain  undisturbed  in  the  cane-joint,  become*  alto- 
gether absorbed  and  taken  up  by  the  pores  of  the  wood,  or  con- 
verted into  a  dense,  concrete  mass,  earth-like  in  character,  and 
mineral  in  its  capability  of  remaining  unacted  on  by  common 
acids.  It  is  not  destroyed  by  tho  action  of  intense  heat,  and,  like 
true  flint  from  the  chalk  deposits,  forms  a  hard  and  perfectly 
transparent  glass  on  being  fused  with  alkaline  substance*.  Tho 
cane  flint  as  taken  from  the  plant  is  the  far-famed  Tobofchter 
of  the  Oriental  doctors,  who  believe  it  to  possess  a  hoat  of  cura- 
tive and  medicinal  properties.  Very  beautiful  specimen*  of  tho 
flint-sheaths,  or  coverings  of  wheat  straws,  may  be  very  easily 
prepared  by  placing  small  bundles  of  common  wheaten  reed  in 
the  retort  of  a  common  gas  generator.  As  the  coal  therein 
contained  gives  off  its  gaseous  elements,  so  the  straw  parts  with 
its  woody  constituents,  leaving  the  pure  flint  behind  in  the  reed 
form,  glass-like  and  brittle.  Our  young  readers  will  do  well  to 
make  interest  with  some  obliging  gas-man,  and  prepare  some 
reed  flint  for  themselves. 

The  seeds  or  grain  of  the  bamboo,  like  those  of  most  other 
grasses,  contain  a  groat  deal  of  nutritive  and  food-yielding 
matter.  The  Chinese  use  bamboo-seed  extensively  as  a  sub- 
stitute for  corn,  and  in  seasons  of  scarcity  the  inhabitant*  of 
very  largo  districts  are  mainly  supported  by  the  meal  and  flour 
made  from  it.  The  young  and  tender  shoots  of  the  bamboo, 
when  blanched  by  the  action  of  little  hills  of  fine  earth,  which 
are  piled  daily  round  them,  are  equal  if  not  superior  to  the  finest 
asparagus.  Preserved  in  syrup,  an  excellent  preserve  is  made 
from  them,  and  with  vinegar,  spices,  and  salt,  a  good  and  whole- 
some pickle.  A  very  delicious  sweetmeat  is  by  the  Indian - 
manufactured  from  bamboo  sprouts  as  follows  : — The  young 
shoots,  after  being  cut  into  small  pieces,  are  mixed  with  an  equal 
bulk  of  wild  honey  (gathered  from  the  bee-trees),  in  a  joint  of  a 
large-sized  bamboo,  well  stirred  together,  pressed  firmly  down, 
luted  securely  with  a  stopper  and  coating  of  tough,  tenacious 
clay,  which  is  first  allowed  to  dry  slowly,  and  is  then  thoroughly 
roasted  over  a  strong  fire  made  from  dry  wood.  When  the  clay 
breaks  into  wide  fissures,  and  exposes  the  well-browned  cano 
vessel,  the  cooking  process  is  supposed  to  be  ended.  The  dainty 
thus  prepared  is  either  eaten  at  once  from  a  freshly-gathered 
plantain-leaf  spread  on  the  ground,  or  stored  away  in  its  cane- 
joint  bottle  for  future  use.  The  leaves  of  the  bamboo,  when 
treated  with  hot  water  and  allowed  to  stand  for  some  time,  form 
a  decoction  much  used  by  native  doctors  in  catarrhal  disease; 
various  ointments  and  salves  are  made  from  the  root.  Freshly 
gathered  buds  steeped  in  water  make  a  cooling  and  febrifuge 
drink,  and  the  outside  layer  of  wood,  with  its  natural  varnish  on 
it,  is  scraped  up  and  boiled  as  a  remedy  for  fevers.  Very  power- 
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ful  bows,  crossbows,  and  bow-and-arrow  traps  for  wild  beasts  are 
made  from  bamboos,  the  arrows  and  bow-strings  being  also  made 
from  the  same  material  (see  Fig.  7),  as  are  knives  of  considerable 
cutting  power.  The  handles  of  the  celebrated  Indian  hog-spears 
are  also  made  from  the  male  bamboo,  or  that  which  has  little  or 
no  cavity  within  it,  whilst  the  female  cane  is  that  from  which 
water-pipes  and  buckets  are  made.  Very  useful  and  even  elegant 
baskets  are  made  from  the  outside  layers  of  this  kind  of  cane, 
split  up  into  filaments,  and  wa  have  seen  fish-traps  or  cages  of 
very  large  size  and  of  the  most  exquisite  proportions  made  from 
one  single  cane-joint ;  the  tubular  portion  of  the  joint  being 
divided  into  fine  wire-like  strands,  worked  into  a  delicate  species 
of  basket-work  of  trumpet  form,  whilst  the  internodo  at  the 
small  end  remained  as  an  unbroken  ring  or  neck  through  which 
to  introduce  the  bait.  The  mouth  of  the  trumpet  is  provided 
with  an  arrangement  akin  to  that  made  use  of  in  our  wire 
mouse-traps.  Ingress  is  extremely  easy,  but  escape  next  to 


Holes  of  different  sizes  are  bored  in  canes  of  various  diameters, 
in  such  a  way  that  as  the  freshening  breeze  comes  sweeping 
through  the  grove,  notes  and  cadences  of  surpassing  sweetness 
and  plaintive  melody  are  given  forth,  swelling  with  the  breeze, 
and  sinking  to  a  mere  thrilling  murmur  as  it  dies  away,  and,  like 
some  ^Eolian  harp  of  giant  proportions,  fills  the  forest  with 
mysterious  music.  This  truly  natural  reed-organ  is  by  the 
natives  who  help  to  form  it  called  the  Bala  Perindu,  or  the 
reed  of  sweet  sounds.  Another  instrument,  far  less  melodious, 
although  of  considerable  power,  is  formed  from  cane-joints  of 
different  sizes.  These  are  arranged  size  after  size,  and  when 
played  on  are  struck  with  a  sort  of  mallet  or  hammer,  after  the 
manner  of  the  rock  harmonicon.  This  sonorous  contrivance  is 
much  used  by  the  Malays,  by  whom  it  is  called  the  Ankal&ng.  The 
common  Pandean  pipe,  so  familiar  as  a  musical  accompaniment  to 
the  drum  as  played  in  our  own  bye-streets,  is  made  from  different 
sized  bamboo-joints,  and  is,  so  to  speak,  a  wind  ankalong.  Flutes, 


impossible.     One  of  these  cane  fish-traps  is  shown  at  Fig.  8,  in 
our  illustration. 

The  interiors  of  all  the  large  female  or  hollow  canes  are 
covered  with  a  white,  satin-like  lining.  This,  when  removed  and 
properly  treated,  is  by  the  Chinese  converted  into  a  strong 
and  useful  kind  of  paper.  The  Chinese  umbrellas,  so  common 
in  the  museums  of  the  curious,  are  entirely  composed  of  bam- 
boo— handle,  ribs,  covering,  and  all.  Narrow  wells  of  consider- 
able depth  are  formed  by  the  Orientals,  by  first  spliting  up  the 
end  of  a  bamboo  into  several  splints  or  tongues.  These,  when 
driven  forcibly  up  and  down  in  the  earth,  gather  and  hold 
together  stones,  earth,  and  sar.d.  When  full,  the  well-stick  is 
brought  out  of  the  hole,  freed  from  its  contents,  and  again  set 
in  action,  until  the  required  depth  is  reached  and  water  obtained. 
En  the  prosecution  of  t^e  Eastern  fisheries  the  bamboo  is  of  the 
greatest  value.  Masts,  spars,  platforms,  and  fishing  rafts  are 
made  from  it,  as  are  the  quaint-looking  little  huts  or  watch- 
houses  which,  perched  aloft  on  sets  of  leg-like  poles,  serve  as 
shelters  for  the  patient  sentinels  who  watch  the  nets.  Certain 
of  the  Malayan  tribes  make  use  of  a  very  ingenious  expedient 
for  the  production  of  musical  sounds  from  the  growing  bamboos. 


fifes,  and  reeds  for  clarionets  are  easily  made  from  bamboo. 
The  manuscripts  in  most  Eastern  lands  are  executed  with  cane 
pens  (Fig.  9)  instead  of  quills  ;  and  in  snake-infested  districts 
the  pedestrian  usually  provides  himself  with  a  bamboo  which  has 
had  several  slits  made  in  its  end,  in  order  that,  as  the  small 
particles  of  gravel  and  sand  enter,  the  walking  staff  becomes  a 
sort  of  hand  rattle,  which  effectually  alarms  the  night-prowling 
cobra  di  capello  from  the  path.  It  has  been  said  that  the  inha- 
bitants of  most  Eastern  lands  live  under  a  ligneous  government, 
and  there  is  much  truth  in  the  statement.  The  bamboo  is,  in 
fact,  the  right  arm  of  the  executive  powers,  civil,  military,  and 
domestic,  and  nothing  can  be  done  without  it.  From  the  build- 
ing of  the  most  costly  palace  to  the  punishment  of  the  street 
pickpocket,  bamboo  is  the  ruling  and  ever  present  element.  In 
peace  or  war,  in  sickness  or  in  health,  from  infancy  to  old  age, 
bamboo  and  the  Oriental  man  are  inseparable  companions. 
Destroy  the  former,  and  the  latter  sinks  into  hopeless  poverty, 
despair,  and  destitution.  With  it  to  aid  him,  he  makes  a  bold 
and  effectual  stand  against  life's  ills  and  troubles. 

A  consideration  of  the  lesser  members  of  the  grass,  reed,  and 
rush  family  must  be  reserved  for  a  future  number. 
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SECTION    CXXlil       1  :  NOI. 

i'u i.  fin. /m  tin...  U  an  important  and  moat  remarkable 
.,1  tlio  v <•(," -t  .  ni,  ningular  in  atructuro,  and  many  of  thu 

Hpeoiea  exqu.  in  and  colouring,  whilst  others  are  calcu- 

latod  t  .tillable  M  articles  of  diet  or  of  m 

The  range  of  growth  of  the  apeoioB  of 
thin  remarkable  kind  of  vegetation  IB  aa 
rising  aa  the  variety  in  aize,  form, 
•  ur  which  thoy  exhibit.  \\  •• 
IIT  in  tin-  dewy  meadows  in  autumn, 
.vc  find  the  grass  studded  with  inii-h- 
rooma,  some  eight  or  ten  inoboa  in 
meter,  otbera  but  half  dovelopod  and 
looking  like  littlo  bunohos  of  buttons  on 
the  ground.  Hero  and  there  we  notice 
broad  ringa  in  the  grass,  of  a  deeper 
green  and  coarser  herbage  than  other 
parts  of  the  same  field  display,  and  wo 
know  them  to  bo  the  "  fairy  rings"  which 
were  in  ancient  times  supposed  to  havo 
been  formed  by  the  midnight  gambols  of 
the  fairies,  when,  with  nimble  foot,  thoy 
tripped  in  mystic  dance  beneath  the 
moonbeams ;  those  whom  Prosporo  thus 
adjures  : — 

"  You  demi-puppets,  that 

By  moonshine  do  the  green  sour  ringlets  make, 
Whereof  the  ewe  not  bites ;  and  you,  whose  pastime 
Is  to  make  midnight  mushrooms." 

These  dark  rings  are  now  known  to  be  caused  by  the  growth  of 
•fungi,  which,  it  is  supposed,  spread  outwards  from  a  centre, 
every  year  of  their  growth  ex- 
hausting the  soil  of  the  circle 
which  they  have  occupied, 
and  throwing  out  fresh  gcrma 
to  one  beyond,  in  which  they 
grow  the  next  year,  and  then 
again  push  beyond  it,  and 
occupy  a  wider  range  in  each 
succeeding  year.  As  we  pur- 
sue our  ramble,  and  penetrate 
into  the  woods,  we  look  above 
us,  and  see  huge  fringes  of 
fungous  growth  hanging  out 
from  the  trunks  of  the  trees, 
and  on  the  decayed  stumps 
around  we  perceive  the  most 
exquisitely  tinted  clothing  of 
what,  by  the  seaside,  we  should 
conceive  to  be  shells  clustered 
in  shelves  one  above  the  other, 
and  all  grouped  in  the  most 
vigorous  and  beautiful  forms : 
•we  touch  them,  and  they  are 
rvood-like ;  we  take  a  chisel 
and  hammer,  and  such  hard 
work  is  it  to  chip  them  off, 
that  we  find  it  easier  to  take 
bark  and  all  than  to  sever 
these  parasites  from  the  trunk 
on  which  they  have  fixed 
themselves.  These  beautiful 
objects  are  all  fungi.  Some 


TUB    STELLATED    PUFF-BALL     (LTCOPERDOM 
8TKLLATUK). 


of  them  in  form  and  pencilling 
much  resemble  the  beautiful 

sea-weed  (Padina  pavonia),  but  their  painting  is  different,  and 
consists  of  broad  bands  of  black  delicately  shading  into  grey  or 
lavender,  and  alternating  into  a  soft  orange  colour,  the  texture 
of  the  upper  surface  being  velvety,  like  the  wing  of  a  moth, 
and  the  lower  part  of  a  creamy  white,  full  of  minute  pores, 
which  give  it  much  the  appearance  of  coralline  formation. 

We  have  had  clusters  of  them  brought  us  from  the  woods,  so 
beautiful  as  to  induce  us  to  group  them  as  nearly  as  possible  as 
they  would  appear  in  their  native  habitat,  and  arrange  them  for 
a  basket  for  flowers ;  and  when  set  off  by  a  massive  bunch  of 
roses  or  dahlias,  this  structure  formed  an  object  as  beautiful  as 
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303.    THE    FLY-BLOWN    AGARIC    (AUARICUS    MUSCAEIUS). 


it  wax  ouriuuM,  and  lasted  for  very  many  month*  perfectly 
unchanged  in  form  and  colour.  Beside*  these,  and  a  thousand 
other  variation  which  infont  tree*,  posts,  etc.,  are  a  multitude  of 
lovely  littlo  gema  of  all  boo*,  which  lia  Mattered  about  on  the 
bare  heath,  or  spring  oat  of  decayed  leaven,  bit*  of  stick,  wood,  etc. 
Some  are  acarlet,  others  orange,  snow-white,  black,  brown,  purple, 
rose-coloured,  or  green — all  glittering  in  the  moisture  beneath 
the  bright  autumnal  sunbeams,  and  look* 
ing  like  so  many  jewels.  Every  object  is 
more  or  leas  infested  by  this  ubiquitous 
race:  some  spread  themselves  over  our 
fruits  i  others  attack  our  bread,  cheese, 
pickles,  or  other  manufactured  articles  of 
food.  "  When  our  beer  becomes  mothery," 
says  Dr.  Badham,  "  the  mother  of  that 
mischief  is  a  fungus  ;  if  pickles  acquire  a 
bad  taste,  if  catsup  tarns  ropy  and  pntre- 
fiea,  funguses  hare  a  finger  in  it  all.  Their 
reign  stops  not  here— they  even  prey  on 
each  other.  The  close  cavities  of  nnta 
occasionally  afford  concealment  to  some 
species  ;  otbera,  like  leeches,  stick  to  the 
bulba  of  plants,  and  suck  them  dry  ;  som* 
(the  architect  and  shipbuilder's  bane)  pick 
timber  to  pieces  aa  men  pick  oakum.  The 
Onygena  eqtiina  has  a  particular  fancy  for 
the  hoofs  of  horses  and  the  horns  of  cattle, 
sticking  to  these  alone.  The  belly  of  a  tropical  fly  in  liable  in 
autumn  to  break  out  into  vegetable  tufts  of  fungous  growth, 
and  the  caterpillar  to  carry  about  on  his  body  a  Clavaria  bigger 
than  himself." 

Wo   have   ourselves    seen   several   specimens   of  a  curious 
Australian  fungus,  consisting  of  a  sort  of  stem  about  an  inch 

and  a  half  high,  with  a  bunch 
of  berry-like  appearance  at 
its  summit,  which  arises  from 
the  head  of  a  species  of  cater- 
pillar, which,  having  burrowed 
in  the  earth  preparatory  to 
changing  to  the  pupa  state, 
becomes  the  prey  of  the  fun- 
gus ;  and  so  firm  is  its  hold, 
that  when  the  latter  is  pulled 
from  the  ground  the  cater- 
pillar on  which  it  has  fixed 
itself  comes  up  with  it. 

Almost  every  earthly  thing 
is  liable  to  be  infested  with 
some  species  or  other  of  this 
tribe;  one  grows  on  the  human 
teeth,  another  on  the  wounded 
flesh  of  living  men. 

But  we  must  forbear,  for 
we  might  fill  a  large  volume 
were  we  to  attempt  to  describe 
all  the  strange  and  varied 
situations  which  fungi  select 
for  their  own  especial  habita- 
tions and  sustenance. 

The  vegetative  structure  of 
the  fungus  tribe  ia  peculiar, 
forming  what  is  called  a 
mycelium,  and  composed  of 
branched  hollow  threads  ;  the 
reproductive  system  presents 
great  diversity. 

The  spores  of  fungi  consist 

of  round,  oval,  oblong,  or  occasionally  other  shaped  bodies, 
BO  minute  as  in  most  cases  not  to  be  distinguishable  by  the 
naked  eye,  but  displaying,  when  viewed  with  a  microscope, 
various  colours — pink,  purple,  yellow,  or  white ;  they  are  some- 
times naked,  but  more  frequently  enclosed  in  little  receptacles, 
those  of  regular  form  being  called  theca,  and  those  of  irregular 
form  sporanges.  When  ripe  the  spores  are  either  ejected  from 
those  little  cases  with  a  jerk,  caused  by  the  bursting  of  an 
elastic  ring  which  encircles  them,  or  else  they  return  to  the 
earth  with  the  dissolving  substance  of  the  fungus  in  which  they 
have  existed. 
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In  the  puff-ball  (Lycoperdon  stellatum,  etc.)  and  in  some 
other  tribes  the  spores  are  wholly  internal,  and  in  such  pro- 
digious numbers  as  quite  to  fill  the  cavity  of  the  fungus, 
and  to  burst  out  from  its  centre,  when  pressed,  like  a  dense 
smoke. 

Of  such  a  structure  is  the  Lycoperdon  stellatum,  or  stellated 
puff-ball,  of  which  we  give  a  cut  (Fig.  302)  ;  the  spores  issuing 
in  a  column  from  the  chimney-like  aperture,  when  the  bag  below 
is  pressed,  so  suddenly  and  so  high  in  proportion  to  its  size  as 
to  be  quite  startling. 

It  would  be  occupying1  too  much  space  were  we  to  attempt 
to  give  any  detailed  account  of  the  mode  of  development  of 
-hese  spores,  or  of  other  parts  of  the  structure  of  this  wonder- 
t'ul  tribe ;  we  must,  therefore,  refer  such  of  our  readers  as 
desire  deeper  information  on  these  points  to  more  learned  and 
elaborate  writers  on  the  subject,  and  restrict  ourselves  to  the 
single  object  of  supplying  a  few  such  facts  connected  with  the 
.appearance  and  habits  of  some  of  the  genera  as  may  serve  to 
interest  the  general  reader. 

"What  geometry  shall  define  their  ever-varying  shapes?  who 
but  a  Venetian  painter  do  justice  to  their  colours  ?"  says  Dr. 
Badham,  in  hia  interesting  work,  "On  the  Esculent  Funguses 
of  England."  And  well  may  he  challenge  competition  with  this 
Protean  family.  "  As  to  shapes,"  he  adds,  "  some  are  simple 
threads,  like  the  Byssus,  and  never  get  beyond  this  ;  some  shoot 
out  into  branches  like  sea- weed ;  some  puff  themselves  out  into 
puff-balls ;  some  thrust  their  heads  into  mitres ;  these  assume 
the  shape  of  a  cup,  and  those  of  a  wine-funnel ;  some,  like 
Agaricus  mammosus,  have  a  teat ;  others,  like  Agaricus  clypeo- 
larius,  are  umbonated  at  their  centre  ;  these  are  stilted  upon  a 
high  leg,  and  those  have  not  a  leg  to  stand  on  ;  some  are  shell- 
shaped,  some  are  bell-shaped,  and  some  hang  upon  their  stalks 
like  a  lawyer's  wig.  Some  assume  the  form  of  a  horse's  hoof, 
others  of  a  goat's  beard  ;  in  the  Clathrus  cancellatus  you  look 
into  the  fungus  through  a  thick  red  trellis  which  surrounds  it." 
Besides  these  marvellously-varied  kinds,  there  are  others — one 
formed  like  a  nest,  another  like  an  ear.  "  One,' '  says  Dr.  Badham, 
"is  so  like  a  tongue  in  shape  and  general  appearance,  that  in  the 
days  of  enchanted  trees  you  would  not  have  cut  it  off  to  pickle 
or  to  eat  on  any  account,  lest  the  knight  to  whom  it  belonged 
should  afterwards  come  to  claim  it  of  you." 

Another  of  our  cuts  (Fig.  303)  represents  that  most  brilliantly 
beautiful  species  Agaricus  muscarius.  Few  objects  can  be  more 
splendid  than  a  cluster  of  these  richly-tinted  fungi,  when  they 
have  been  allowed  to  attain  any  size  without  being  preyed  on  by 
slugs  or  other  enemies.  The  pileus,  or  cup,  is  of  a  vivid  orange- 
red,  though  sometimes  more  inclining  to  a  carmine  hue,  and  over 
it  are  scattered  angular  warts  of  a  snowy  whiteness.  It  rises 
first  from  the  earth  in  a  conical  form ;  then,  after  a  time,  the  pure 
white  veil  which  connects  the  edge  of  the  cup  with  the  stipes,  or 
stem,  gives  way,  and  falls  back,  showing  the  pale,  lemon-tinted 
gills  which  lie  beneath.  The  base  of  the  stipes  is  bulb-shaped, 
and  the  fungus,  when  extended  fully,  often  five  or  six  inches  in 
diameter,  standing  on  a  velvet-like  white  stem  of  several  inches  in 
height.  It  is  highly  poisonous,  and  is  used  by  the  Russians  to 
make  an  intoxicating  potion,  called  moucho  more,  which  they  use 
to  produce  a  kind  of  delirium.  The  coal-mines  of  Dresden  exhibit 
the  interesting  phenomenon  of  fungi  which  emit  light  like  pale 
moonbeams  ;  and  Mr.  Gardner  states,  that  whilst  passing  along 
the  streets  of  a  Brazilian  town  he  "  observed  some  boys  amusing 
themselves  with  what  appeared  to  be  large  fire-flies,  but  which 
proved,  on  inspection,  to  be  a  fungus  belonging  to  the  genus 
Agaricus,  which  gave  out  a  bright  phosphorescent  light  of  a  pale 
green."  He  next  day  obtained  considerable  quantities,  and  found 
that  *  few  of  them  in  a  dark  room  were  sufficient  to  read  by. 
Of  a  few  of  the  varied  farms  of  this  singular  tribe  our  cuts  and 
descriptions  may  have  given  some  little  idea ;  but  to  supply  the 
least  notion  of  the  exquisite  and  most  vivid  tinting,  the  -coft 
pencilling  and  shading  which  these  singular  productions  display, 
would  baffle  the  most  skilful  painter.  Their  hues  are  as  varied 
as  they  are  lovely.  In  one  tribe  alone,  the  Agarics,  we  find  crim- 
son flecked  with  white,  violet,  rich  orange,  scarlet,  yellow  of 
every  tint,  green,  pure  white,  brown  of  all  shades,  and  a  thousand 
other  dyes.  Over  the  spreading  caps  of  some  of  the  species  of  this 
genus  are  scattered  snow-white  warts;  some  are  marked  with 
geometrical  figures,  and  many  kinds  are  covered  with  a  glossy 
varnish  which  gives  to  them  almost  a  metallic  lustre.  In  texture 
they  also  greatly  differ,  some  species  being  so  leathery  and  firm 


that  they  can  be  sewed  together ;  the  Amadou  is  of  this  cha- 
racter, which  has  been  used  by  a  medical  practitioner  in  extensive 
sheets  for  spreading  under  sufferers  from  excoriation,  it  being 
softer  and  more  elastic  than  chamois  leather.  The  poor  in 
Franconia  also  make  themselves  dresses  of  this  fungus.  Some 
fungi  are  as  hard  as  wood,  others  so  brittle  that  the  touch  of  a 
finger  will  break  them ;  some  are  solid  and  firm,  and  others  slimy 
and  disagreeable  to  the  touch. 

They  also  present  immense  diversity  in  both  odour  and  flavour, 
some  species  emitting  so  disagreeable  a  smell  as  to  be  altogether 
unbearable,  whilst  others  are  described  as  smelling  "like  the 
bloom  of  May."  One  species  smells  of  onions,  another  of  cin- 
namon, a  third  of  tarragon,  a  fourth  of  apricots  and  ratafia. 
Besides  these  various  olfactory  effusions,  fungi  present  us  with 
as  illusive  and  remarkable  flavours.  To  use  Dr.  Badham's  words, 
"  they  are  sapid,  sour,  sweet,  peppery,  rich,  acrid,  nauseous, 
bitter,  styptic;"  a  few,  and  these  generally  of  a  dangerous 
character,  have  little  or  no  taste  ;  and  there  are  others  whose 
flavour  is  unlike  that  of  any  other  substance  in  existence,  and 
quite  peculiar  to  themselves— that,  for  instance,  of  the  mould  on 
cheese,  a  taste  well  known  to  all,  and  much  admired  by  some. 


Singular. 

MASCULINE.  FEMININE, 

Quien. 

Que. 

El  cual,*  la  cual. 

Cuyo,  cuya. 


LESSONS  IN   SPANISH.— VI. 

RELATIVE  PRONOUNS. 

THE  relative  pronouns  are  quien,  who;  el  cual,  ^uho,  which, 
that ;  que,  who,  which,  that;  cuyo,  whose,  or  of  which.  They 
are  thus  declined : — 

Plural. 

MASCULINE.  FEMININE. 

Quienes. 

Que. 

Los  cuales,  las  cuales. 

Cuyos,  cuyas. 

Quien  always  relates  to  persons,  and  agrees  with  its  ante- 
cedent in  gender  and  number ;  as — 

El  general  es  quien  los  vio,  Tlie  general  is  (he)  who  saw  thKiti. 

Las  reiiias  son  quienes  le  maldi-     The   queens  are   (they)  who  reviled 

jeron,  him. 

When  quien  (or  quienes)  is  governed  by  a  verb,  it  is  always 
preceded  by  the  preposition  d;  as — 
La  dama  a  quien  vmd.  teuie,  The  lady  whom  you  fear. 

El  cual  and  que,  like  the  relative  pronoun  that  in  English, 
relate  both  to  persons  and  things,  agreeing   with  their   ante- 
cedent in  gender  and  number.     El  cual  is  generally  to  be  used 
to  prevent  the  repetition  of  quien  or  que;  as — 
La  vaca  que  vio,  y  de  la  cual  hubla,     The  cow  which  he  saw,  and  of  which 

es  timida,  he  speaks,  is  timid. 

Cuyo  is  the  possessive  relative  pronoun,  answering  to  whose, 
which,  or  of  which,  in  English,  and  agrees  with  the  noun  which 
comes  after  it;  as — 

El  hombre  cuya  madre  es  buena,       The  man  whose  mother  is  good. 
La  casa  cuyos  cuartos  son  espa-     Tlie  house  of  which  the  rooms  are 

ciosos,  spacious. 

When  the  relative  pronoun  refers  to  persons,  que  is  generally 
used  for  quien,  in  the  nominative  case ;    but  in  the  objective 
case  d  quien  or  que  is  used  (generally  the  former)  ;  as — 
El  hombre  quu  habla,  The  man  who  speaks. 

La  mu^er  a  quien  Juan  vio,  or  la     The  woman  whom  John  saw. 

muger  que  Juan  vio, 

If  whmn  is  preceded  by  a  preposition,  quien  is  always  used  in 
Spanish;  as — 

El  muchacho  para  quien  6\  lo  hizo,    Tlie  boy  for  whom  he  did  it. 
Un  hombre  en  quien  el  rey  tiene     A  man  in  whom  the  king  has  much 

mucha  confianza,  confidence. 

What,  when  it  means  that  which,  is  in  Spanish  lo  que;  when 
it  means  what  thing,  it  is  que ;  and  when  used  before  a  noun, 
what  or  which  is  que  or  cual ;  as — 
Lo  que  a  alguuos  gusta  a  otros     What  to  some  is-pleasant,  to  others 

disgusta,  is-disgusting. 

To  nose  que  libros  leer,  or  yo  no  se     I  kr.ow  not  what  (or  which)  books  to 

cuales  libros  leer,  read. 

He  who  or  he  that  is  in  Spanish  el  que ;  she  wlio,  la  que ;  they 


*  lo  cual  is  sometimes  used  instead  of  el  cual. 
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or  thots  who,  lot  quo  (maso.),  las  quo  (fern.).    There  in  also  the 

In  Spanish  a  proposition  in  always  placed  before  the  relative 

pronoun  wlm-li  it  tfovuriM  ;   as — 

La  ciudad  en  quo  70  inoro,  T/m  city  in  which  I  diced. 

a  pronoun  i-.m  nrvvr  be  suppressed  in  Spanish  M 

man  I  saw  "  muut  be  expressed 
"  the  man  whom  I  saw.' ' 

VBULAHY. 


Agndable,      agrteMe, 

jp/fi.  -'tut. 

Decir,  to  MI/. 

Desgraciado,       tin/or- 
tuiMte,  unhappy. 
Dion,  6 
Hucer,  (o  make,  to  do. 
Iiupoaiblo,  impOMtble. 
Juan,  John. 
Leer,  (o  read. 

M.ir.i.  .',/..<•;;. 
ore,  nam«. 
1'onible,  pOMibU. 
Subu,  (ho)  known. 
Sabeu,  (l/i«i/)  know. 
.-vti.i-1  is',  i.  K'udom. 
Tomar,  to  taJte. 

MODEL  SENTENCES. 


Los  piutorea  a  <|uione»  vtnil.  viii, 

y    do   loa   Cliulcs    .l.;u:  hi:.:., 
•on    limy    rim*,    the    / 

•H  you  *uio,  and  of  whom 
."ofcj,  are  rci 

•  •4   bucuo,  s/io 
fcnoir.i  what  U  good. 
La  que  tiene  dinoro,  tieue  cuidado, 
sho  icho  has  money,  has  care. 


El  houibre  ruyo  horinuno  es  ge- 
neral del  ejoroito,  hallo  un 
tesoro  en  la  ciudad,  the  man 
u-hone  brother  is  general  of  (ho 
I  a  treasure  in  f/i. 
city. 

Mis  hormunos  son  quicnea  loe  viu, 
my  brothers  are  (they)  who  saw 
Sum, 


EXERCISE  13. — SPANISH-ENGLISH. 

1.  El  hombre  a  quieu  el  Aletnan  diu  los  sombreros,  es  muy  rico  <$' 

i,'uoraut<).     2.  Eljuuz  dio  los  libros  a  uu  pintor*  ingles,1  en  quiou  el 

tiune  mucba  coutiauza.     3.  Las  mugeres  paru  quienes  Pedro 

I'scrihio  las  cartos,  son  muy  liermosas  y  ricas.     4.  Las  cuchnras  quo 

•  1   Frances  hallo,  sou  mias.     5.  Las  calles 

uuyas  casas  sou  hermosas,  son  agrodables.  6.  Las  casos  cuyos  cuartos 
Ron  espaciosos,  son  muy  agrodables.  7.  El  houibro  que  tieue  pruddu- 
cia,  es  muy  uubio.  8.  El  b ombre  que  tiene  diuero,  tieue  cuidado.  9. 
Lo  que  es  imposible  para  los  houibres,  es  posible  para  Dios.  10.  Lo 
que  es  nuevo,  no  es  viejo.  11.  Pedro  auia  lo  que  es  bueno.  12.  Ella 
sabe  que  hocer.  13.  El  hombre  no  sabc  que  hacer.  14.  Pedro  sabe  lo 
que  es  bueno.  15.  El  pintor  no  sabe  que  libra  leer.  10.  La  que  es 
soberbia,  no  es  ainable.  17.  Los  que  auiau  la  verdad,  son  sabios.  18. 
La  que  no  es  agradable,  es  desgraciada.  19.  La  inuger  a  quien  Maria 
'.lablo,  es  muy  aiuable.  20.  El  que  tieue  oro,  tiene  mucho  cuidado. 
21.  El  Alt-man  dio  dos  libros  al  hombre  a  quieu  Juau  vio. 

EXERCISE  14. — ENGLISH-SPANISH. 

1.  The  physician  ia  (he)  who  wrote  the  letter  which  you  (vmd.)  saw. 
2.  The  Spanish  women  are  (they)  who  gave  the  books  to  Peter.  3. 
The  women  to  whom  the  judge  wrote  the  letters  are  very  poor  and 
ignorant.  4.  The  French  woinau  whom  Peter  loves  is  very  beautiful. 
5.  The  German  woman  whom  you  (vmd.)  saw  wrote  me  many  letters. 
0.  The  horse  which  Johu  saw,  and  of  which  (del  cua!)  Peter  spoke,  is 
strong.  7.  The  man  whose  name  is  Johu  came  to  my  house.  8.  The 
woman  whose  name  is  Mary  gave  me  three  books.  9.  John  gave 
three  silver  spoons  to  a  woman  whose  name  is  Mary,  10.  The  painter 
and  the  printer  came  to  Madrid,  in  which  city  the  painter  found  a 
treasure.  11.  The  woman  who  is  proud  and  ignorant  is  unhappy.  12. 
The  men  who  have  money  have  cares.  13.  That  which  is  possible  for 
Peter  is  possible  for  John.  14.  The  Frenchman  has  the  treasure  that 
the  physician  found  in  the  street  of  the  city.  15.  Mary  knows  what 
is  good.  16.  The  painter  knows  not  what  to  do.  17.  The  physician's 
sister  knows  not  what  to  buy.  18.  My  brothers  know  not  which 
books  to  buy.  19.  The  Germans  know  not  which  hat  to  take.  20.  She 
knows  not  what  spoon  to  take.  21.  He  who  has  wisdom  has  prudence. 
32.  He  who  has  prudence  is  wise.  23.  My  father  has  a  treasure  which 
his  male-servant  found  in  the  city.  24.  They  who  gave  us  the  hooks 
are  our2  friends.1  25.  The  city  in  which  Peter  found  the  books  is  large 
end  beautiful.  26.  The  painter  went  to  Madrid,  in  which  city  the 
streets  are  pleasant  and  the  houses  handsome. 

INTERROGATIVE    PRONOUNS. 

The  interrogative  pronouns  are  the  same  as  the  relative, 
except  that  cual  is  used  without  being  preceded  by  the  article. 
They  are  not  used  in  precisely  the  same  manner ;  for  in  inter- 
rogations, quien  always  means  who;  cual,  which;  quo,  what; 
cuyo,  wlwse;  as — 

<j  Quidn  •  tiene  hambre  ?  t  TPho  is  hungry  f 

I  'iuiene's  tienen  sed  ?  Who  are  thirsty  f 

t  Cual  de  los  hijos  esta  alii  ?  W hich  of  (Jio  tons  is  there  f 


*  V'.'H   and   i]ut:,  when  interrogative,  generally   have  the  accent 
marked, 
t  Literally,  this  is,  "  Who  has  hunger  ? " 


IT*«t  astf  to  doctor  f 


i  Qurf  aombrero  tieo*  vmd.  ? 

i  Cayos  libros  son  oatos  ?  Who*,  book*  «r*  CUM  » 

^  Da  quWn  son  eaios  libros  P  Ifhow  (oro/ whom  )«se  fbMOoab  * 

Whan  the  interrogative  pronoun  is  governed  by  a  preposi- 
tion, the  answer  to  the  qoestion  most  always  be  preceded  by 
the  same  preposition;  as— 

i  Do  quWn  aon  aquelloa  nUios  ?  Whose  are  tfcoo*  children  T    JoW*. 

Do  Juan. 

i  Fora  quito  lo   hiio  ?     Para   k  For   whom   did-he-do   H> 

inuger.  woman. 

When  what  is  nsed  in  ejacn«atory  interrogations,  as,  "  What 
a  fine  day!"  Cho  indefinite  article  i*  omitted  in  Spanish;  M — 

I  Quo*  bermosa  «»«***»«  !  What  a  fine  morning  ! 

j  Quo"  deajrrmda  !  Whit  a  disgrace ! 

In  Spanish  all  that  is  necessary  to  form  an  interrogative 
sentence,  is  to  place  the  interrogation  mark  before  (inverted) 
and  after  the  sentence.  Thus,  Juan  tiene  dinero  means,  John 
has  money;  and  4  Juan  tiene  dinero?  means,  Hat  John  money  f 
It  is,  however,  common  (though  not  necessary)  in  Spanish,  to 
place  the  nominative  after  the  verb  in  interrogations;  as-— 
i  Tione  Pedro  dinero  ?  ^  tienen  los  pintorea  libros  ?  Has  Peter 
money?  have  the  painters  books? 

The  auxiliary  verb  do  is  unknown  in  Spanish  (as  alno  in  all 
the  languages  of  Europe  except  the  English),  and  all  vuch 
expressions  an  Does  John  speak  'f  do  they  love  (  how  wtu/i  dn 
you  ask  a  week  ?  Peter  did  speak,  must  be  rendered  in  Spaniah 
by  the  simple  form  of  the  verb  ;  as — ;,  Habla  Juan  ?  ,;  aman 
olios  ?  >,  cnanto  pide  vd.  por  semana  ?  Pedro  hablo ;  that  in, 
speaks  John?  love  they?  how  much  ask  you  per  week?  Peter 
spoke. 

VOCABULARY. 


trie*, 


A'gua,  water.  Espe'cie    (f.),    species, 

Azucar,  sugar.  sort. 

Boton.  button.  Habla,  (he)  speaks. 

Dice,  (lie)  says.  Manteca,  butler. 

Dicen,  (tliey)  say.  No,  no. 

Dijo,  (he)  said.  |  Pan,  bread. 

Entiende,    (h«)  under,  i  Qaiere,     (h«)     wishes, 

stands.  (he)  tcanfx. 

MODEL  SENTENCES. 
,;  Quitki   tieno    azucor?    who    has  •  iQue   libro  tiene  vin.  ?  trhal  boo* 

sugar  f  have  you  t 

i  Quic'u  habla  Ingles  ?  irho  speaks     £  De  quien  es  el  tcsoro  ?  icho§<  is 


Qnieren,    (they) 

(they)  want. 
Rico,    rich,    noble,   d 

lici'ou--. 
Senor,  sir. 

Senora,  madam,  laJy. 
81,  yes. 
Toma,  (he)  takes. 


1  the  treasure  ? 

i  Quiere  su  hijo  pan  senor  ?  does 

your  son  tcunt  bread,  sir  T 

No,  sefior,  mi  hijo  tiene  pan,  no, 

..it/  son  has  bread. 


sh? 
£  Cual  de  los    dos  pintores  tiene 

dinero  ?     which    of    the    two 

painters  has  money  T 
i  Quo  dijo  la  hija  del  juez  ?  what 

said  the  judge's  daughter? 

EXERCISE  15. — SPANISH-ENGLISH 

1.  i  Quito  es  bueno  ?  2.  i  Quienes  son  ricos  ?  3.  i  De  quito  SOD 
las  casas  ?  4.  i  Cuyos  libros  tiene  ?md.  ?  5.  t  Qua*  dijo  vmd.  ?  6. 
i  Qu<5  sombrero  tiene  vmd.  ?  7.  <J  Que  tcsoroa  hallo  Pedro  ?  8.  i  Qne 
Itogua  habla  el  general  ?  9.  |  Qul  hombre  es  vm.  !  10.  ;  Qu<5  hermoea 
inuger!  11.  &  Quien  quiere  pan?  12.  i  Quieu  habla  Espafiol?  13. 
i  Quie'n  entiende  el  Ingles  ?  14.  i  Quito  ama  la  verdad  ?  15.  i  Quill 
entiende  lo  que  Juan  dice  ?  1C.  <;  Qu6  esplcie  de  botones  quiere  vm.  r 
17.  i  Quo  espccie  de  azucar  tiene  Pedro  ?  18.  j  Quo  quieren  vma.  ? 
19.  i  Quo1  libroa  quieren  los  pintores  ?  20.  i  Quo  dicen  los  juecea  P 
21.  f,  Qiu:  dijo  el  hermano  del  medico?  22.  i  Seuora,  quiere  vmd. 
manteca  ?  23.  i  Entiende  su  hija  de  vmd.  el  Ingles,  senora  t  24. 
i  No,  seuor,  ella  no  eutiende  el  Ingles  ?  25.  4  Cuyos  botones  tieneu 
los  criados  ?  26.  t  Quito  tiene  hambre  ?  27.  t  Quitoes  tienen  se4  ? 
28.  Que  especie  de  cucharas  tienen  las  hermanaa  del  Americano  ?  29. 
i  Quo  quieren  Pedro  y  Juan  ?  30.  i  Quito  entiende  lo  que  vms.  dicen  ? 
31.  i  Quito  tiene  pan  ?  32.  i  De  quieu  son  loa  libros  ?  33.  t  Cual  de 
los  Franceses  habla  Espafiol  ?  34.  i  Tieue  vm.  diuero  ?  35.  i  Tiene 
V.  muchos  libros  ?  36.  ,;  Tiene  el  libro  hojos  de  oro  ?  57.  ^  No  aoa 
BUS  amigos  ricos  ?  38.  i.  Mis  hermanos  no  son  mas  ricos  que  loa  car- 
pinteros  de  navlo  ?  39.  i  Tienen  los  criados  hambre  ?  40.  i  Si,  sefior, 
los  criados  tienen  hambre  ? 

EXERCISE  16. — ENGLISH-SPANISH. 

1.  Who  is  wise?  2.  Who  ia  rich?  3.  Who  are  good?  4.  Who 
are  culpable?  5.  Who  ia  strong?  6.  Who  are  robust  ?  7.  Of  whom 
does  Johu  speak  ?  8.  Of  the  physician.  9.  Whose  (of  whom  )  are  the 
houses?  10.  Peter's.  11.  Whoae  books  has  Mary?  12.  Whoae 
buttons  have  the  male-servants  ?  13.  Whoae  spoons  have  my  suters  ? 
14.  Which  of  the  two  aons  of  the  physician  found  a  treasure  in  the 
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road  ?  15.  What  say  you  ?  *  (what  says  your  worship  ?)  16.  What 
does  John  wish?  17.  What  do  the  judges  say?  18.  What  hat  have 
you  ?  19.  What  do  you  wish  ?  20.  For  whom  did  John  write  the 
letters?  21.  For  the  French  woman.  22.  To  whom  (plur.)  did  John 
give  the  French*  books1?  23.  To  the  daughters  of  the  judge.  21. 
What  a  woman !  25.  What  a  beautiful  city  !  26.  Who  wishes  sugar  ? 
27.  Who  speaks  English  ?  28.  Who  understands  Spanish  ?  29.  Who 
understands  what  Mary  says?  30.  What  sort  of  spoons  have  my 
friends  ?  31.  What  do  the  women  say  ?  32.  Do  you  take  water?  33. 
What  did  John's  sister  say?  31.  Does  your  son  speak  Spanish,  Sir? 
35.  Yes,  Madam,  my  son  speaks  Spanish.  36.  Whose  spoons  has  the 
female  servant  ?  37.  Whose  hat  has  Peter  ?  38.  Whose  buttons  have 
the  painters  ?.  30.  What  hooks  has  Mary  ?  40.  What  bread  have 
you  ?  41.  Who  is  thirsty  ?  (who  has  ihirst  ? )  42.  Who  is  hungry  ? 
43.  Are  you  (a)  Spaniard  ?  44.  Are  the  Spanish  women  thirsty  ?  45. 
No,  Madam,  the  Spanish  women  are  not  thirsty. 


KEY  TO  EXERCISES  IN  LESSONS  IN  SPANISH.— V. 
EXERCISE  11. 

1.  The  judge  spoke  to  his  friends.  2.  My  mother  is  hungry.  3. 
Her  man-servant  is  thirsty.  4.  Her  daughter  has  three  spoons.  5. 
Our  maid-servants  are  culpable.  6.  The  book  is  mine.  7.  The  spoon 
is  thine.  8.  The  hats  are  ours.  9.  My  father  saw  me.  10.  The  horses 
are  hers.  11.  The  spoons  are  theirs.  12.  The  houses  are  mine.  13.  The 
physician  is  a  friend  of  mine  and  his.  14.  He  gave  the  book  to  a  friend 
of  ours.  15.  He  raised  his  hands.  16.  She  raised  her  eyes.  17.  The 
man-servant  has  a  hat  in  his  hand.  18.  My  head  aches.  19.  My 
throat  is  sore.  20.  The  painter  took  his  hat  and  went  to  the  physi- 
cian's house.  21.  My  nephew  raised  his  head.  22.  You  have  your 
money.  23.  The  woman  has  your  book.  24.  You  wrote  some  letters 
to  your  friends.  25.  You  gave  three  books  to  your  female  servants. 
26.  The  physician  gave  you  many  books.  27.  The  houses  are  yours. 
28.  The  horses  are  yours.  29.  Your  books  are  good.  30.  You  found 
your  money. 

EXERCISE  12. 

1.  Mi  amigo  es  rico.  2.  Mi  madre  es  pobre.  3.  Mis  amigos  hal- 
laron  un  tesoro  en  el  camino.  4.  Tu  hermano  vio  un  libro  en  la  calle. 
5.  Un  amigo  mio  hallo  un  sombrero.  6.  El  medico  hablo  a  sus 
amigos.  7.  Mi  hermano  tiene  hambre.  8.  Su  caballo  es  fuerte.  9. 
Todos  mis  libros  son  tuyos.  10.  Su  criada  tiene  sed.  11.  Yo  voy  a 
su  casa.  12.  Nuestras  criadas  sou  garrulas.  13.  Las  casas  son  mias. 
14.  Las  cucharas  son  suyas  de  ella.  15.  Los  caballos  son  suyos  de 
L'llos.  16.  Tu  casa  y  la  mia  son  hennosas.  17.  Tu  madre  y  la  mia 
tienen  prudtJncia.  18.  Tus  hermanos  y  los  mios  son  niuy  pobres.  19. 
Sus  hermanas  y  las  nuestras  son  soberbias.  20.  Pedro  es  sobrino  mio 
y  suyo  de  ella.  21.  El  pintor  es  amigo  mio  y  suyo  de  61.  22.  Una 
criada  mia  hallo  un  sombrero  en  la  calle.  23.  Ella  levauto  las  mauos. 
24.  Pedro  levanto  la  cabeza.  25.  El  criado  tiene  uu  sombrero  en  la 
cabeza.  26.  El  la  tomo  por  la  mano.  27.  Ella  le  tomo  por  la  mano. 
28.  La  cabeza  le  duele.  29.  Le  duele  la  cabeza  de  Pedro.  30.  Me 
duele  la  garganta.  31.  El  medico  le  tomo  el  sombrero,  y  fuo  a  casa 
del  pintor.  32.  La  muger  les  tomo  los  sombreros.  33.  Vmd.  dio  un 
libro  a  su  padre.  34.  Vms.  dieron  dos  cucharas  de  plata  4  sus  criados. 
35.  Sus  hijas  de  vmdes.  sou  muy  hermosas.  36.  Los  bueyes  sou  suyos 
fle  VV.  37.  El  pintor  le  dio  a  vmd.  tres  sombreros.  38.  Sus  hijos 
de  vmdes.  son  soberbios.  39.  Sus  hermanas  de  vd.  son  amabih'simas. 
40.  Vmd.  no  tiene  su  dinero.  41.  La  muger  no  tiene  su  libro.  42. 
Vm.  no  escribio  cartas  a  sus  amigos.  43.  Tu  padre  es  rico. 


LESSONS  IN   CHEMISTRY.—  XXXV. 

DESTRUCTIVE  DISTILLATION— DYES. 

THERE  are  many  useful  products  derived  by  the  process  of 
destructive  distillation.  The  two  kinds  of  distillation  have 
frequently  been  spoken  of.  In  the  ordinary  distillation  the 
body  which  is  distilled  undergoes  no  alteration  in  the  process, 
but  is  merely  separated  from  another  body  with  which  it  is 
mixed  because  it  has  a  lower  boiling  point,  and  is  therefore 
driven  from  the  mixture  in  vapour.  But  in  destructive  distilla- 
tion a  re-arrangement  of  atoms  takes  place,  and  the  products 
of  the  operation  may  be  altered  by  regulating  the  temperature. 
Vegetable  matter  being  the  most  prolific  source  of  compounds 
thus  procured,  we  shall  notice  the  three  cases  in  which  the 
process  is  applied. 

The  distillation  of  wood  is  conducted  in  iron  retorts ;  the  first 
products  come  over  when  a  temperature  of  140°  Cent,  is  reached. 
The  products  are  in  each  of  the  three  states  of  matter— solid, 
liquid,  and  gaseous.  The  solid  part  of  the  wood  remains  behind 

*  The  learner  can  use  vm.,  vmd.,  V.,  Vm..  Vd.,  or  Vmd.  in  the  singular 
for  you. 


in  the  retort  as  charcoal,  and  in  the  harder  species  of  wood 
forms  25  per  cent. ;  53  per  cent,  is  liquid,  and  the  rest  gases, 
which  are  chiefly  carbonic  oxide,  carbonic  acid,  and  hydrogen. 
The  liquid  is  a  complicated  mixture :  about  4  per  cent,  is 
acetic  acid,  7  per  cent,  is  wood-tar,  and  the  remainder  is 
wood-spirit,  methyl  acetate,  acetone,  with  a  large  quantity  of 
water. 

Wood-tar  has  a  most  complex  composition.  The  most  im- 
portant of  its  hydrocarbons  are  toluol,  xylol,  and  cymol ;  and 
of  those  of  its  constituents  which  contain  oxygen,  kreasota  is 
the  best  known. 

The  tar  most  used  in  ship-building  is  procured  by  a  rough 
mode  of  distillation  from  the  pines  of  Scandinavia.  A  conical 
hole  is  dug  in  the  side  of  a  hill ;  the  point  of  the  cone  terminates 
in  a  reservoir  which  receives  the  products  ;  the  kiln  is  charged 
with  pine-logs,  which  are  ignited  at  the  top,  and  then  the  mouth 
is  covered  with  sods.  The  mass  burns  downwards,  and  the 
heat  from  the  ignition  gradually  distils  the  wood  immediately 
below  it.  The  reservoir  receives  the  tar,  mixed  with  acetic 
acid,  turpentine,  and  resin.  If  this  be  distilled  again,  turpen- 
tine comes  over,  and  pitch  remains  in  the  retort. 

Among  the  constituents  of  the  tar  is  one  which  has  lately 
gained  much  prominence — paraffine;  it  is  not  only  procured 
from  the  distillation  of  the  harder  kinds  of  wood,  but  from  all 
vegetable  matter,  especially  peat,  and  forms  an  important 
component  of  petroleum — the  "rock  oil"  which  has  of  late 
years  been  discovered  in  America  and  other  countries.  It  would 
be  difficult  to  estimate  the  effect  which  the  supply  of  a  cheap 
light-giving  liquid  has  had  in  improving  those  classes  who  are 
employed  during  the  continuance  of  the  daylight  in  out-door 
occupations.  At  night,  the  flickering  feeble  light  of  a  candle 
offered  no  inducement  to  reading ;  the  labourer,  therefore, 
either  wasted  his  evenings  in  gossip,  or  went  to  bed.  Now,  the 
paraffine-lamp  gives  a  brilliant  light,  at  a  little  cost,  and  the 
increased  intelligence  of  districts  not  as  yet  lit  with  gas  may 
be  chiefly  ascribed  to  its  agency. 

Pure  paraffine  is  a  solid  substance,  much  resembling  sperma- 
ceti. It  burns  with  a  bright,  smokeless  flame,  and  is  soluble 
in  turpentine,  benzole,  etc.,  in  which  state  it  exists  in  the  liquids 
which  bear  its  name.  It  derives  its  name  from  parum  (little), 
affinis  (affinity),  since  neither  alkalies  nor  strong  acids  have  any 
effect  upon  it.  To  separate  paraffine  from  wood-tar,  half  its 
weight  of  oil  of  vitriol  is  added,  and  the  temperature  kept  up  to 
the  boiling  point  of  water.  Upon  allowing  the  liquid  to  stand, 
the  paraffine  rises  to  the  surface  as  a  clear  liquid ;  when  decanted 
and  cooled,  it  solidifies. 

Paraffine-oil  is  one  of  the  results  of  the  distillation  of  Bog- 
head cannel  coal.  A  liquid  which  also  bears  this  name  is 
obtained  from  peat,  and  is  used  for  lubricating  machinery. 
The  large  quantity  of  ash  and  bulky  charcoal  which  remains 
behind  in  the  retort  after  the  destructive  distillation  of  peat 
renders  the  distillation  of  peat  by  the  ordinary  method  imprac- 
ticable. It  is  pursued  in  some  parts  of  Ireland,  much  after 
the  fashion  which  has  been  described  for  the  production  of 
Stockholm  tar,  in  which  process  the  heat  which  causes  the 
distillation  is  developed  by  the  combustion  of  the  peat  itself. 
A  large  supply  of  paraffine  is  thus  procured,  of  which  candles 
are  manufactured. 

Kreasote  (CgH^Oj). — The  separation  of  this  compound  from 
the  wood-tar  is  very  complicated,  and  for  this  reason  much  of 
the  kreasote  of  commerce  is  only  kreasote  in  name,  being  in 
reality  phenic  or  carbolic  acid.  It  is  the  most  powerful  anti- 
septic substance  known,  and  it  is  to  its  presence  in  wood-smoke 
that  meat  may  be  "  cured  "  if  hung  over  such  a  fire.  "  Smoked 
meat  "  may  be  artificially  prepared  by  dipping  it  in  a  solution 
of  water  containing  only  one  per  cent,  of  kreasote.  On  exposure 
to  the  air  it  gradually  becomes  hard,  and  dries  without  putre- 
fying. 

Ttie  Distillation  of  Coal. — This  process  is  carried  on  to  an 
enormous  extent  for  the  sake  of  the  gaseous  products,  which 
are  now  so  universally  used  in  illumination.  London  alone 
requires  more  than  a  million  tons  of  coal  annually  to  supply  it 
with  gas. 

The  coal  is  distilled  in  semi-circular  cylindrical  retorts  of 
various  lengths,  several  of  which  are  heated  in  the  same  fire. 
The  quality  of  the  gas  is  mainly  regulated  by  the  temperature 
at  which  the  retort  is  kept.  If  below  a  bright  cherry-red,  the 
gas  carries  with  it  after  its  purification  sundry  hydrocarbons, 
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which  condense  in  the  pipe*  and  *eriou*ly  affect  the  passage  of 
the  gas.  If,  on  the  oth<  r  l.,u..l,  t>.,-  •.:.,;,  ...;..:,.  be  raised  too 
i.i^h.  thru  M.IIM-  i.i  tin;  prrnmiifiitly  gaseous  hydrocarbon*  which 
u ro  necessary  to  the  illuminating  power  of  the  ga*  become 
decomposed,  and  their  carbon  i*  do^oxiu-il  .  :i  the  inrfaoe  of 
the  retort.  l-'r«m  thin  the  charcoal- point*  for  the  electric  light, 
tho  plates  for  galvanic  batterion,  etc.,  are  i  The  de- 

livery tubcH  from  tho  retorts  IK-IK!   into   th.  le  tnotn, 

utiidi  i-  :i  |.i|,t-  of  largo  diameter  half  filled  with  wu1 
tubes  dip  lirnrath  tho  Miirfuce  of  the  water,  which  retaini  tho 
n.luMt!  i  r  ..lucts  of  the  diatillation,  and  those  easily  condensed, 
\vhil<>  the  gas  bubbles  through  the  watvr  and  collects  in  the 
upper  p;irt  of  the  mtiin. 

•  lio  tar  accumulates  it  flows  over  into  the  tar-welli,  to 
v.-hirh  it  in  conducted  by  the  same  pipe  which  loads  the  gas  to 

ndensers,  which  are  a  number  of  upright  tubes,  bent 
sharply  ut  their  extremities.  They  are  kept  cool  by  water, 
which  is  allowed  to  trickle  over  their  surface  from  a  cistern 

them.  In  circulating  through  these  serpentino  pipea  the 
gas  is  ooolod,  and  the  remaining  tor  and  aqueous  vapour  is  con- 
densed, and  the  gas  alone  passes  on  to  the  purifiers.  The 
latest  and  inoat  improved  method  of  purifying  the  gaa  is  causing 
it  to  pass  over  shelves,  on  which  is  a  mixture  of  moistened 
sawdust  and  ferric  oxide ;  .slaked  lime  was,  and  is  still,  fre- 
quently used.  This  process  deprives  the  gas  of  its  carbonic 

iilphuretted  hydrogen,  sulpho-cyanogen,  and  ammonia. 
The  dirtulphido  of  carbon  which  is  still  nnremovcd  may  be 
separated  by  passing  the  gas  over  sawdust  sprinkled  with  a 
solution  of  oxide  of  load  in  caustic  soda ;  but  this  is  not  usually 
done,  although  it  is  owing  to  this  impurity  that  plants  cannot 
live  in  gas-lit  rooms.  The  gas  is  now  ready  for  consumption, 
and  is  stored  in  gasometers.  A  ton  of  good  Newcastle  coal 
yields  an  average  of  9,250  cubic  feet  of  gas. 

The  products  derived  from  Coal-Tar  are  numerous.  When 
it  is  distilled,  the  first  product  is  ammonia;  water  then  passes 
over,  charged  more  or  less  with  ammoniacal  salts,  and  on  the 
surface  of  the  distillate  an  oil  begins  to  accumulate ;  in  due 
time  the  aqueous  vapours  cease,  and  nothing  but  this  oil  distils. 
If  allowed  to  be  in  contact  with  the  air,  certain  constituents  of 
the  oil  absorb  oxygen,  and  turn  brown.  On  the  addition  of  a 
little  sulphuric  acid,  the  liquid  separates  ;  the  clear  supernatant 
liquid  is  coal  naphtha.  A  further  distillation  gives  dead  oil, 
which  is  used  to  preserve  railway-sleepers  from  rotting,  for 
burning  to  produce  lamp-black,  and  for  fuel  in  common  lamps. 
The  residue  in  the  retort  is  pitch. 

Benzole,  Benzine,  or  Phene  (CaH8). — Faraday  first  procured 
this  substance  from  oil,  made  by  the  compression  of  oil  gas ; 
but  now  it  is  obtained  in  large  quantities  from  coal  naphtha.  It 
is  very  inflammable,  burning  with  a  bright  flame.  It  is  a  sol- 
vent for  caoutchouc,  gutta-percha,  and  fats ;  hence  it  is  used  for 
removing  grease-stains  from  soiled  fabrics.  When  hot  it  dis- 
solves sulphur,  phosphorus,  and  iodine.  When  added  to  warm, 
fuming  nitric  acid,  very  slowly,  one  of  its  atoms  of  H  is  replaced 
by  a  molecule  of  NO2,  thus  forming  C8H5,NOa  (Nitro-benzole), 
a  yellow  oil,  which  rises  to  the  surface  of  the  acid  mixture  when 
cooled.  It  possesses  the  odour  of  bitter  almonds,  and  is  there- 
fore used  in  perfumery  as  essence  of  mirbane ;  but  its  most 
important  use  is  tho  production  of  aniline.  The  mode  of  pro- 
cedure is — add  to  the  nitro-bonzole  a  mixture  of  equal  parts  of 
alcohol  and  hydrochloric  acid,  then  add  fragments  of  zinc  ; 
by  this  means,  the  monad  XO2  is  replaced  by  a  molecule  of 
amidogen  (NH2),  thus  : — 

C.H,,  (NO,)  +  3H,  =  C0H,  (NH,)  +  2H,O. 

Hence  aniline  may  be  properly  called  amido-benzole.  It  is  a 
colourless  liquid,  but  if  to  its  solution  in  water  a  solution  of  an 
alkaline  hypochlorite  be  added,  a  splendid  red  is  produced.  To 
produce  the  mauve  dye,  cold  dilute  solutions  of  aniline  sulphate 
and  potossio  dichromate  are  mixed  in  equal  proportions,  and 
allowed  to  stand  twelve  hours.  The  block  precipitate  is  then 
washed  upon  a  filter,  cleaned  by  digesting  with  naphtha,  and 
finally  taken  up  by  alcohol,  upon  the  evaporation  of  which  tho 
dye  in  a  pure  state  is  procured.  It  is  freely  dissolved  in  hot 
water.  Certain  mordants  are  required  by  certain  materials. 

Rosanilinc  or  Magenta. — This  body  is  formed  by  the  effect 
of  feeble  oxidising  agents  on  aniline.  The  plan  usually  adopted 
is  to  mix  20  parts  of  syrupy  arsenic  acid  with  12  of  commercial 
aniline.  The  mixture  is  heated  in  a  retort  to  about  170°  Cent. 


Water  and  some  aniline  di*til  over  ;  the  residue,  which  i*  of  a 
bronse  colour,  is  poured  oat  on  an  iron  plate,  broken  into  frag- 
ment* when  cool,  and  digested  in  twio*  its  weight  of  hydro- 
chloric add  in  tank*  heated  by  steam.  The  r*d  liquid  thus 
obtained  is  .trained  off.  and  whw  treated  with  sodio  carbonate, 
flakes  of  rosaniline  are  precipitated. 

VEOETABLB  COLOUBIHO  MATTERS. 
The  colouring  matter  in  plants  doss  not  reside  in  any  par. 
ticular  part  of  their  structure— the  roots,  the  wood,  or  the  flower 
may  contain  it.  The  simple  colouring  natter  so  extracted  i*  not 
very  stable,  being  acted  upon  by  the  oxygen  of  the  air  and  the 
sunlight.  But  innoluble  compound*  are  formed  with  earth  and 
some  metallic  oxides,  snob  as  thoee  of  lead  or  tin.  These  com- 
pounds are  termed  lakes,  and  it  i*  the  art  of  the  dyer  and 
calico-printer  to  saturate  the  fabric  with  the  mordant,  and  than, 
when  immersed  in  tho  dye,  a  lake  is  formed  in  the  fibre  of  the 
cloth,  which  is  thus  dyed  /cut.  We  shall  enumerate  some  ot 
the  most  prominent  dyes. 

YELLOW    DTES. 

Saffron  is  yielded  by  the  flowers  of  the  Crocus  tativta. 
Turmeric,  or  curcumin,  i*  used  for  colouring  the  curry-powder 
of  India,  as  well  a*  for  dyeing.  With  alkalies  it  turn*  brown  ; 
hence  it  i*  used  in  the  laboratory  a*  a  test  for  those  bodies. 
Common  rhufxirb  yield*  a  colouring  matter  termed  rheint  or 
chrysophanic  acid. 

The  Clusiaceae,  or  the  gamboge  family,  yield  a  yellow  pig- 
ment much  valued.  The  shrubs  are  natives  of  Siarn. 

BCD    DYES. 

Madder  Is  extensively  used  for  dyeing  reds  and  purples.  It 
is  procured  from  the  root  of  the  Rulia  tinctontm,  which  growc 
in  the  Levant  and  in  the  south  of  France. 

Logwood,  so  much  used  a*  a  red,  and  with  alum  a*  a  black  dye, 
i*  the  wood  of  the  tree  Haematoxylon  (&<M«,  blood  ;  (i/Aor,  wood), 
a  native  of  the  West  Indies.  Under  the  influence  of  sftaKss 
and  oxygen  a  bright  red  is  procured.  The  colouring  principle 
which  the  wood  contains  i*  called  haematoxyline. 

Brazil-wood  is  not  unlike  logwood.  It  yield*  bretiline,  which, 
with  alumina  is  the  basis  of  red  ink.  The  pink  saucers  of  the- 
artists  are  from  tho  "  safHower,"  and  the  same  colour  imparts  a 
brilliant  rose-red  to  silks,  but  it  i*  much  injured  by  sunlight. 

Carmine  is  contained  in  cochineal.  The  insect  was  originally 
a  native  of  Mexico,  and  feeds  upon  the  cactus.  The  instxwi- 
are  collected  from  the  plants  with  a  blunt  knife  ;  they  are  then 
steeped  in  hot  water,  and  dried  in  the  sun  and  exported.  The 
colournmn  boils  them  in  water  in  large  vats,  the  cochineal  being 
suspended  in  bags.  The  colour  pf  the  powder  is  affected  by  the 
temperature  of  the  water.  With  oxide  of  tin  it  is  used  for 
dyeing  cloth  crimson.  Lao  dye  and  extract  of  aloes  are  two 
substances  of  the  same  class. 

BLUB    DYES. 

Indigo  contains  a  colouring  principle  termed  \ndiyotint,  from 
which  several  derivations  have  been  prepared.  It  is  extracted 
from  the  leaves  of  the  indiyofera,  a  plant  growing  in  India  and 
America.  In  the  early  summer,  the  plants,  just  before  flowering, 
are  cut,  and  placed  in  troughs.  Slightly  pressed,  they  are 
covered  with  water,  and  a  species  of  fermentation  goes  on,  and 
carbonic  acid  and  ammonia  are  disengaged.  If  the  fei  mentation 
bo  allowed  to  proceed  too  far,  the  indigo  decomposes.  Booh  is 
also  the  case  if  boiling  water  be  used  in  its  separation.  When 
the  liquid  appears  like  sherry  wine,  it  i*  drawn  off,  agitated^ 
with  oars,  upon  which  the  dark-blue  powder  fall*.  Thin  preci- 
pitate is  then  washed,  pressed,  and  dried.  With  Nordhausen 
sulphuric  acid  indigo  forms  a  compound  which  U  exteasmsr ' 
used  in  dyeing  cloth,  under  the  name  of  Saxony  blue. 

The  Lichens  afford  several  well-known  dyes,  snob  as  cuatssr, 
archil,  litmus.  The  last,  so  well  known  in  the  laboratory,  if 
derived  from  a  lichen,  which  growc  on  rocks  on  the  coasts  of 
the  Canary  Islands,  the  Cape  of  Good  Hope,  the  west  coast  of 
South  America,  and  other  localities. 

The  colouring  matter  which  is  so  widely  diffnsnd  in  Nature 
giving  the  landscape  a  uniform  tint  of  green,  is  of  a  reaiaou* 
nature,  which  can  be  dissolved  by  alcohol  and  ether  It  ha* 
been  named  chlorophyl.  The  change  of  the  colour  of  the  fnKags 
during  the  progress  of  the  seasons  is  doe  to  the  alteration*  of 
the  colour  of  the  chlorophyl. 
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HYDROSTATICS.— VII 

EQUILIBRIUM    OF   FLOATING    BODIES — METACENTRE CAPIL- 
LARY   ATTRACTION HYDRAULIC    MACHINES. 

WE  have  now  examined  at  some  length  the  effects  produced  on 
bodies  by  immersion  in  liquids,  and  have  seen  that  one  of  the 
•conditions  of  equilibrium  is  that  the  weight  of  the  displaced 
fluid  shall  be  equal  to  that  of  the  body  immersed.  This,  how- 
•ever,  is  not  the  only  condition  that  must  be  complied  with  in 
order  to  ensure  equilibrium.  Suppose,  for  instance,  that  we 
have  a  solid  of  the  shape  of  A  B  in  the  annexed  figure,  and 
that  the  end  B  has  a  piece  of  lead  affixed 
to  it,  so  as  to  render  it  heavier  than  the 
other.  Let  us  now  see  what  are  the 
forces  acting  on  this  body.  One  force 
is  its  own  weight,  which  acts  through  its 
centre  of  gravity  G,  and  as  the  end  B  is 
heavier  than  the  other,  this  point  is 
nearer  that  end  ;  the  other  force  acting 
upon  it  is  the  buoyancy  of  the  liquid 
which  acts  through  the  centre  of  gravity 

of  the  displaced  liquid,  that  is,  upwards  through  G'.  Now  these 
two  forces  are  equal  to  one  another,  and  act  in  opposite  direc- 
tions, but  their  lines  of  action  do  not  pass  through  the  same 
point ;  and  hence,  as  we  saw  in  our  Lessons  on  Mechanics, 
they  constitute  "  a  couple,"  and  produce  a  tendency  in  the  body 
to  twist  round.  In  order,  then,  that  there  should  be  equili- 
brium, the  points  G  and  G'  must  be  in  the  same  vertical  line. 

Now  either  o  or  G'  may  be  the  higher,  and,  according  to  this, 
A  B  is  in  a  state  of  stable  or  unstable  equilibrium.  If  the 
centre  of  gravity  of  A  B  be  above  that  of  the  displaced  liquid, 
the  body  will  remain  at  rest  until  some  disturbing  force  acts 
on  it ;  but  as  soon  as  it  is  moved  at  all  from  its  position  the 
tendency  to  rotate  will  come  into  action,  and  the  body  will 
move  further  and  further  from  its  original  position.  If,  on  the 
other  hand,  G'  be  above  G,  and  the  body  be  then  deflected 
slightly  from  its  position,  the  forces  acting  on  it  will  draw  it 
back.  Hence  it  is  said  to  be  in  a  condition  of  stable  equili- 
brium. In  the  case  of  floating  bodies,  or  of  vessels  going  to 
sea,  it  is  clearly  of  the  utmost  importance 
to  be  sure  that  they  are  in  this  condition, 
as  otherwise  a  little  wind  will  cause  them 
to  incline,  and  they  must  then  turn  over. 
We  will  see,  then,  what  are  the  conditions 
requisite  to  ensure  safety. 

The  body  A  B,  in  Fig.  18,  would  be 
found  to  turn  till  B  was  downwards,  and 
it  would,  then  remain  at  rest.  Now  let  it 
be  turned  a  little  from  its  vertical  posi- 
tion, as  in  Fig.  19.  The  dotted  line  represents  its  axis,  in 
which  both  G  and  G'  were  situate,  but  in  the  new  position  G'  will 
be  at  one  side  of  this  axis.  Draw  from  this  point  a  line  ver- 
tically upwards  to  represent  the  buoyancy  of  the  water,  this 
line  will  cut  the  axis  in  some  point,  M.  If  this  point  be  above 
•G,  the  body  is  in  a  state  of  stable  equilibrium ;  if  it  be  below, 
the  .body  is  unstable.  This  point  M  is  called  the  metacentre. 
Hence,  if  the  metacentre  be  above  the  centre  of  gravity,  the 
vessel  will  float  in  safety.  Now  from  this  we  learn  several 
important  things.  The  first  is,  that  in  a  vessel  the  centre  of 
gravity  should  be  as  low  down  as  possible.  A  captain  accord- 
ingly arranges  to  stow  the  heaviest  part  of  his  cargo  in  the 
lowest  part  of  the  hold ;  and  for  the  same  reason,  in  a  ship 
almost  empty,  or  in  a  pleasure-boat,  a  large  amount  of  heavy 
material,  such  as  clay  or  pig-iron,  is  stowed  away  as  ballast. 
If  the  lower  part  were  left  empty,  or  filled  with  light  cargo, 
and  heavy  goods  placed  on  the  deck,  the  centre  of  gravity 
•would  be  raised  dangerously  high,  and  the  vessel,  in  all  pro- 
bability, would  capsize.  Forgetfulness  of  this  fact  is  a  fruitful 
source  of  danger  to  passengers  in  rowing  or  sailing  boats.  If 
a  squall  comes  on,  or  any  accident  seems  imminent,  the  pas- 
sengers frequently  spring  to  their  feet,  a,nd  by  so  doing  greatly 
Taise  the  centre  of  gravity  and  increase  the  danger  ;  the  wisest 
and  safest  plan  is  for  all  to  sit  down — or,  better  still,  to  lie 
•down — at  the  bottom  of  the  boat ;  the  centre  of  gravity  being 
thus  lowered,  the  danger  will  be  much  diminished.  Another 
thing  that  should  be  carefully  seen  to  in  sailing  vessels  is  to 
have  the  cargo  so  stowed  that  the  centre  of  gravity  is  vertically 
over  the  keel,  and  also  to  prevent  its  shifting  its  position  when 
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the  vessel  lurches,  as,  if  it  does  so,  she  cannot  right  herself  so 
well.  In  paddle-wheel  steamers,  where  it  is  important  for  the 
vessel  to  be  upright,  small  carriages,  filled  with  chain  or  other 
heavy  material,  are  often  placed  upon  the  deck,  so  that  when 
the  wind  inclines  the  vessel,  these  may  be  moved  to  the  higher 
side,  and  thus  bring  it  even  again. 

We  now  pass  on  to  notice  another  property  of  liquids,  known 
as  capillary  attraction.  If  we  procure  several  glass  tubes 
(Fig.  20)  of  small  but  different  dia- 
meters, and  dip  them  into  water,  we 
shall  find  an  apparent  exception  to  the 
rule  that  liquids  maintain  their  level, 
for  the  water  will  rise  in  them  to  a 
height  which  varies  with  the  size  of  the 
tube.  This  height  increases  inversely 
as  the  diameter.  The  name,  "capillary 
attraction,"  or  capillarity,  is  derived 
from  the  Latin  word  capilla,  which 
means  "  a  hair,"  and  was  so  used  be- 
cause this  effect  was  first  observed  in 
tubes  almost  as  fine  as  a  hair.  We  see 
a  great  many  common  things  which 
afford  illustrations  of  this  fact.  A 
lump  of  sugar  consists  of  a  large  number  of  small  crystals  held 
together  so  as  almost  to  touch,  and  they  leave  small  tubes  or 
passages  between  them.  Hence,  if  we  just  dip  a  corner  into  a 
cup  of  tea,  we  see  that  the  tea  rises  at  once  and  wets  the  whole 
lump.  A  better  illustration  is  to  procure  a  tall  lump  of  salt, 
and  set  it  in  a  plate  filled  with  some  coloured  fluid,  as  water 
and  red  ink  ;  the  line  produced  by  the  rise  of  the  liquid  is  then 
very  clearly  seen.  If  a  towel  or  piece  of  linen  be  placed  in  a 
vessel  of  water,  a  portion  being  allowed  to  hang  over  one  side, 
it  will  in  the  same  way  draw  up  the  water  in  its  interstices  and 
allow  it  to  drip  from  the  lower  corner,  thus  emptying  the 


Fig.  20. 


A  practical  application  is  made  of  this  principle  in  quarries 
where  millstones  are  obtained. 

A  block  of  stone  is  roughly  trimmed  to  a  cylindrical  form. 
Grooves  are  then  cut  round  it  at  distances  regulated  by  the 
thickness  of  the  stones.  Into  these  grooves  wedges  of  dry 
hard  wood  are  firmly  driven,  and  the  damp  of  the  air  is  so 
powerfully  attracted  into  their  pores  that  they  swell  and  split 
off  the  stones  from  the  block. 

On  the  same  principle  a  candle  burns.  The  heat  of  the 
flame  melts  the  tallow  or  composition,  and  forms  a  cup  filled 
with  the  melted  portion ;  this  rises  in  the  wick  by  capillary 
attraction,  and  there  it  is  converted  into  a  gas,  and  consumed, 
while  it  gives  light. 

In  all  these  cases  we  have  supposed  the  solid  has  been  of 
such  a  nature  as  to  be  wetted  by  the  liquid.  If,  however,  this 
be  not  the  case,  the  liquid  in  the  tube  will  stand  at  a  lower 
level  ftian  that  without.  This  may  be  tried  with  a  glass  tube 
dipped  into  mercury,  when  the 
mercury  within  the  tube  will  be 
seen  to  be  at  a  lower  level  than 
that  without. 

These  effects  are  accounted  for 
by  the  attraction  or  repulsion  of 
the  surface  of  the  tube  for  the 
liquid,  and  may  be  seen  well  by 
immersing  a  sheet  of  glass  in  the 
liquid,  or,  better  still,  by  taking 
two  glass  plates  and  moving  them 
different  distances  apart.  If  we 
arrange  them,  as  shown  at  Fig. 
21,  so  that  the  edges  at  one  side 
meet,  while  at  the  other  they  are 
a  small  distance  apart,  the  liquid 
will  rise  between  them  and  form 
a  curve,  and  thus  we  can  ascertain  how  high  it  rises  for  each 
different  distance  between  the  plates.  The  elevation  hero  is 
found  to  be  just  one-half  of  what  it  is  in  tubes  having  a  diameter 
equal  to  this  distance. 

These  experiments  you  can  try  for  yourselves,  and  by  doing 
so  will  be  far  better  able  to  understand  them.  Never  be  satis- 
fied with  reading  an  account  of  an  experiment,  or  looking  at  an 
illustration  of  it,  if  you  can  try  it. 

We  have  now  noticed  the  main  points  in  the  first  branch  of 


Fig.  21. 


Fig.  22. 


our  science,  or  Hydrostatics  proper,  and  most  pass  on  to  the  ! 

:i,  or  that  whirl.  jiiidn  in  motion,  and  of 

the  various  modes  of  raising  them,  or  deriving  motion  from 
them. 

HYDRAULICS. 

n  a  liquid  in  contained  iu  any  vessel  it  exert*  a  pressure 

against  •  uul  this  pressure  we  found  to  vary  with  tho 

lielow  tho  surface.     If  now  wo  make  an  aperture  in  any 

..i  th«  .-id.-  ti  ••  liquid  will  rush  out;  and  as  the  velocity 
\virii  which  it   Hows  depend*  on  the  pn--i*uro,  the  lower  down 
•  •  is  situated  the  greater  will  be  the  Velocity  with 
it  Hows. 

If  we  have  a  vessel  of  tho  shape  shown  in  I  !<-•  22,  with 
several  jets  inserted  at  diftV  ts  along  the  Mil.-,  which 

can  be  opened  or  closed  at  pleasure,  we  can  ascertain  Inas- 
much flows  from  each,  and  from  this  tho  velocity  with  which  it 
issues.  It  is,  however,  necessary  to  maintain  tho  water  at  the 
same  levol  during  tho  rx)i<-min-nt ,  and  therefore  a  spout  is  made 
at  A,  and  tho  vessel  so  placed  that  a  stream 
of  water  from  a  tap  runs  in  rather  more 
rapidly  than  it  issues  from  any  of  the  jets. 
The  surplus  water  will  escape  by  the  spout, 
and  thus  maintain  a  uniform  level  and  pres- 
sure. By  a  series  of  experiment*  conducted 
in  this  way  Torricelli  arrived  at  the  conclu- 
sion that  if  the  distance  of  any  jet,  E,  below 
the  surface  is  four  times  as  great  as  that  of 
any  other,  B,  the  velocity  with  which  the  water 
will  issue  from  tho  first  is  twice  as  great  as 
from  the  other;  that  is,  that  the  velocity 
varies  as  the  square  root  of  the  height  of  the 
water.  Further  experiments  point  out  that 
this  velocity  is  just  that  which,  under  the 
laws  of  gravity,  tho  liquid  would  acquire  in 
falling  from  the  surface  to  the  opening.  Thus,  if  the  jet  be 
one  foot  below  the  surface,  the  liquid  will  issue  with  a  velocity 
of  eight  feet  per  second,  that  being  tho  velocity  a  body  acquires 
i:.  falling  through  a  space  of  one  foot.  If,  then,  the  aperture 
have  an  area  of  1  square  inch,  96  cubic  inches  ought  to 
flow  out  in  one  second,  but  on  trying  the  experiment  wo  find 
that  only  about  60  cubic  inches  actually  flow,  or  about  62  per 
cent,  of  the  calculated  amount.  This  discrepancy  seems  at  first 
sight  to  show  the  inaccuracy  of  the  law,  but  on  further  exami- 
nation it  only  confirms  it. 

If  we  make  an  opening  in  the  bottom  of  a  vessel  (Fig.  23), 
and  carefully  observe  the  water  as  it  issues  from  it,  we  shall 
notice  that  tho  stream  is  not  the  same  size  throughout,  but 
narrows  considerably  just  beyond  the  orifice, 
so  that  the  smallest  area  is  a  little  way  below 
the  opening.  Thus,  if  A  B  be  the  aperture, 
the  part  of  the  stream  with  the  smallest  sec- 
tional area  will  be  at  a  b.  Tho  particles  of 
water,  in  flowing  along  towards  the  opening, 
acquire  an  onward  motion,  which  they  retain 
as  they  flow  out,  and  this  narrows  the  stream. 
Now  the  section  at  a  &  is  found  to  be  just  T% 
of  that  at  A  B,  but  the  actual  efflux  we  found 
was  actually  this  fraction  of  tho  theoretical. 
If,  then,  we  take  as  tho  area  through  which 
the  water  flows,  not  that  of  the  aperture,  but 
that  of  the  section  at  a  b,  the  actual  flow  will  just  correspond 
with  the  calculated  amount. 

The  diminished  stream  at  a  6  is  called  the  vena  contracta,  or 
contracted  vein,  and  in  all  their  calculations  allowance  is  made 
by  hydraulic  engineers  for  the  existence  of  this. 

We  have  thus  far  supposed  the  water  to  flow  from  a  hole 
made  in  the  side  of  the  vessel ;  tho  actual  amount  that  escapes 
is,  however,  very  much  varied  by  inserting  a  jet  or  pipe  from 
which  the  water  may  issue.  If  a  straight  pipe,  whose  length  is 
about  three  times  its  diameter,  be  inserted  in  the  opening,  the 
flow  from  it  will  be  increased  to  about  82  per  cent,  of  the  theo- 
retical amount ;  if  this  pipe  be  slightly  tapering  outwards,  the 
issue  will  be  still  greater,  while,  if  it  taper  inwards,  the  external 
part  being  larger  than  the  opening  in  the  vessel,  the  flow  will 
slightly  exceed  the  calculated  amount.  These  differences  are 
partly  accounted  for  by  currents  which  are  formed  in  the  water, 
and  which  by  collision  with  the  issuing  stream  destroy  a  portion 
of  its  velocity. 
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BATTJCB1M. 

VARIOUS  other  forma  are  sometime*  given  to  Daniel!'*  Battery 
instead  of  that  described  in  our  last  leMon.  Tbo  outer  vesael, 
v,  may  be  made  of  glass  or  common  earthenware,  a*  shown  in 
Fig.  14,  and  then  a  cylinder  of  copper,  C,  sometime*  perforated  to 
allow  the  free  passage  of  the  solution,  is  placed  in  it ;  the  line, 
too,  z,  may  bo  in  tho  form  of  a  plate,  or  may  bo  bent  round  into 
a  cylinder  instead  of  being  a  rod.  If  there  bo  any  difficulty  in 
obtaining  the  porous  cell,  P,  one  may  easily  bo  made  by  rolling 
brown  pujiur  round  a  nil. -r,  and  tying  a  ping  of  wood  in  tbe 
bottom,  or  it  may  be  made  of  a  piece  of  ox  gnllct  or  any  animal 
membrane,  tho  object  bc.ng  to  prevent  the  liquids  mixing,  but  at 
the  same  time  to  allow  tho  free  passage  of  the  electricity.  Sail- 
cloth even  baa  been  tried  and  found  to  answer  for  this  purpose. 

The  theory  of  the  action  of  this  form  of  battery  U  somewhat 
as  follows  : — As  the  dilute  acid  acts  upon  tho  zinc  it  dissolves  a 
portion  of  it,  at  the  same  time  decomposing  some  of  the  water 
and  setting  free  its  hydrogen.  This  gas,  in  the  way  already  de- 
scribed, passes  through  the  diaphragm  and  the  solutions  by  a 
series  of  decompositions,  till  it  reaches  the  copper  plate,  where 
it  is  set  free.  It  does  not,  however,  escape  here,  nor  remain 
attached  to  tho  plate,  producing  polarisation,  as  is  the  case  ir 
some  of  the  batteries  we  have  described,  this  effect  being  pre- 
vented by  the  sulphate  of  copper  solution  which  the  hydrogen, 
when  in  its  nascent  state,  decomposes,  precipitating  the  copper 
on  the  plate  of  that  metal,  at  the  same  time  combining  with  it- 
oxygen  to  form  water,  and  setting  free  the  acid.  This  acid  in 
part  passes  through  the  porous  cell,  and  tends  to  replace  that 
neutralised  there  by  tho  zinc.  We  see  thns  that  the  battery 
remains  nearly  constant  for  a  time,  provided  crystals  of  sulphate 
of  copper  are  present  in  tho  outer  cell  to  replace  that  decomposed 
by  tho  hydrogen. 

The  copper  cylinder  need  not  be  made  very  thick,  as  it  is  con- 
stantly gaining  by  tho  copper  deposited  upon  it  When  a  battery 
of  this  kind  is  carefully  sot  to  work,  and  the  zinc  well  amalga- 
mated, it  will  continue  in  action  for  six  or  eight  weeks,  or  ere» 
longer,  without  further  attention.  But  though  it  has  this  great 
advantage,  the  quantity  of  electricity  produced  by  it  is  not  very 
large,  and  hence,  when  great  power  is  required — as,  for  instance, 
in  working  a  large  electro-magnet  or  for  the  electric  light — 
Grove's  Battery,  or  Bansen's  (Fig.  15),  is  more  commonly  em- 
ployed. 

In  Grove's  Battery  zinc,  z,  i«,  as  usual,  the  positive  metal, 
and  is  placed  in  a  solution  of  diluted  sulphuric  acid,  A,  while  a 
sheet  of  platinum,  P  (Fig.  16),  immersed  in  strong  nitric  acid,  or 
in  a  mixture  of  equal  parts  by  measure  of  nitric  and  sulphuric 
acids,  is  used  as  the  negative  one.  Originally  these  cells  werr 
made  of  a  circular  form,  as  represented  in  Fig.  15,  but  now  it  is 
found  much  more  convenient  to  make  them  rectangular,  as  thu* 
they  pack  much  more  closely  and  firmly  when  it  i*  required  to 
set  up  a  number  at  onco.  Tho  illustration  (Fig.  17)  will  show 
the  best  form  of  construction  for  this  battery. 

A  represents  the  outer  cell,  which  is  usually  made  of  white 
earthenware ;  ebonite  is  sometimes  employed  in  place  of  this,  a* 
it  i    loss  brittle;  it  is,  however,  much  more  expensive.     A  very 
convenient  size  for  these  is  about  five  or  six  inches  high  1 
inches  wide.     Inside  this  fits  a  piece  of  zinc,  which  is  usually 
bent  in  tho  shape  shown  in  Fig.  18.    There  are,  however,  wren 
great  objections  to  the  use  of  pieces  of  rino  shaped  thun  :- 
surface  of  the  bent  part  is  much  more  easily  acted  upon  by  tl 
acid,  and  therefore  it  soon  breaks  through  there  ;  there  is  also 
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some  difficulty  in  removing  any  cell  should  it  be  over-filled.  To 
obviate  this  the  zincs  are  much  better  made  in  three  pieces,  as 
shown  at  B  (Fig.  17).  The  small  piece  is  first  dropped  to  the 
bottom  of  the  cell,  and  then  the  upright  pieces  are  put  in.  Very 
great  advantages,  both  on  the  score  of  convenience  and  economy, 
are  derived  in  practice  from  employing  zincs  of  this  form,  for 
the  worn  tops  will  serve  well  for  the  bottom  pieces,  and  thus 
there  is  little  or  no  waste.  If  a  few  drops  of  mercury  are  poured 
into  each  cell,  it  will  improve  the  contact  between  the  pieces  of 
zinc,  and  thus  increase  the  current  of  electricity  and  at  the  same 
time  diminish  the  consumption  of  the  zinc  ;  the  mercury  may 
nearly  all  be  recovered  on  emptying  the  cells. 

Within  the  zinc  the  cell  c  is  placed.  This  is  composed  of 
porous  or  unglazed  earthenware,  and  is  filled  with  the  nitric  or 
nitro-sulphuric  acid.  The  sheet  of  platinum,  D,  is  immersed  in 
this,  and  is  connected  by  a  binding  screw  to  the  top  of  the  piece 
of  zinc  in  the  next  cell.  The  platinum  is  employed  very  thin 
on  account  of  its  great  cost ;  it  is  not,  however,  consumed  at  all, 
and  with  care  will  last  a  very  long  time.  When  it  becomes 
much  crumpled  or  brittle  from  use  it  may  be  restored  by  keeping 
it  for  a  shert  time 
exposed  to  a  red  heat, 
and  even  when  it  gets 
torn  the  pieces  are 
worth  almost  as  much 
as  when  new,  for  the 
price  chiefly  depends 
upon  the  value  of  the 
metal  itself. 

Fig.  19  shows  the 
way  in  which  the  cells 
are  connected  together, 
when  it  is  required  to 
set  up  several.  A 
terminal  binding  screw 
ia  connected  to  the 
end  of  the  zinc,  and 
the  platinum  at  the 
other  extremity  is  con- 
nected to  another  piece 
of  zinc  or  other  sup- 
port, the  second  ter- 
minal screw  being  at- 
tached to  this.  With 
fifteen  or  twenty  cells 
of  this  kind  many 
electrical  experiments 
can  be  shown  in  a 
very  effective  manner, 
and  the  electric  light 
can  be  shown,  though 
not  with  very  great 
brilliancy.  When,  how- 
ever, sixty  or  seventy  cells  are  used,  a  very  intense  and 
powerful  light  can  bo  obtained,  especially  if  the  cells  are  all  set 
upon  glass  rods  to  insulate  them  more  perfectly,  and  thus  to 
prevent  to  a  great  extent  the  local  action  which  takes  place 
through  the  moisture  condensed  on  the  outside  of  the  cells 
forming  a  conductor  for  the  current. 

It  is  said  that  a  battery  sufficiently  powerful  for  trying,  on  a 
small  scale,  most  of  the  experiments  which  we  shall  describe 
may  be  constructed  at  a  very  small  cost  by  employing  the  bowls 
of  tobacco-pipes  for  the  porous  cells.  The  hole  is  stopped  with 
wax  or  cement,  and  a  stand  or  support  is  made  to  keep  them  in 
an  upright  position,  small  gallipots  or  glasses,  such  as  children 
play  with,  being  used  for  the  outer  cells.  A  piece  of  thin  zinc  is 
then  bent  into  a  cylinder,  a  small  strip  being  left  at  one  end, 
which  is  bent  over  and  has  a  narrow  strip  of  platinum  soldered 
to  it  in  such  a  way  that  it  may  dip  into  the  inner  cell  of  the 
next  element. 

In  this  case  the  platinum  strip  need  not  be  larger  than  one 
and-a-half  inches  by  half  an  inch,  and  will  not  cost  much  ;  all  ex- 
pense for  binding  screws  will  likewise  be  saved.  The  power  of 
this  battery  will  be  but  small  when  compared  with  that  produced 
by  the  other  cells.  We  have  not,  however,  tried  this  ourselves, 
and  so  cannot  speak  from  experience.  As  a  general  rule,  the 
quantity  of  electricity  depends  upon  the  size  of  the  negative 
plate,  and  the  intensity  on  the  number  of  cells  employed. 


When  working  with  sixty  or  seventy  of  the  larger  elements 
a  considerable  amount  of  time  is  occupied  in  filling  the  cells,  if  a 
jug  and  funnel  be  employed,  as  is  usually  done,  for  if  the 
nitric  acid  in  any  case  runs  over  into  the  outer  cell,  that  must 
be  removed  and  emptied.  The  quickest  and  best  plan,  then,  is 
to  place  the  bottle  containing  the  acid  on  a  shelf  or  ledge  a  few 
feet  above  the  level  of  the  cells,  and  let  the  acid  flow  by  means 
of  syphons  made  of  good  india-rubber  tubing  and  fitted  with 
glass  jets.  A  spring  pinch-cock  may  be  employed  to  check  the 
flow  in  passing  from  cell  to  cell,  and  in  this  way  large  batteries 
may  be  very  quickly  filled.  Care  is,  of  course,  required  in  filling 
the  syphons,  and  they  should  be  well  rinsed  immediately  after 
use,  otherwise  they  will  be  destroyed  by  the  acid. 

The  main  objection  brought  against  this  kind  of  battery  is  on 
the  score  of  expense,  the  platinum  being  worth  a  great  deal.  A 
modification  was  accordingly  proposed  by  Professor  Bunsen,  in 
which  a  cylinder  or  plate  of  carbon  takes  the  place  of  the 
platinum.  This  carbon  plate  may  be  formed  from  the  hard 
deposit  which  collects  in  the  mouth  of  retorts  used  for  the 
distillation  of  coal  gas ;  this,  however,  is  very  hard  to  work, 

and  powdered  coke, 
mixed  with  a  strong 
solution  of  sugar,  and 
then  very  tightly  com- 
pressed and  baked  so 
as  to  form  it  into  a 
cake  of  the  desired 
shape,  is  often  used  in 
its  place. 

These  batteries  are 
very  generally  used  on 
the  Continent,  as  being 
cheaper  than  Grove's 
in  their  prime  cost : 
they  are,  however,  less 
convenient  and  rather 
more  expensive  to  use. 
The  difference  in  power 
between  the  two  is 
very  slight,  but  per- 
haps the  difference  is 
on  the  side  of  Bun- 
sen's.  Fig.  20  shows 
the  usual  construction 
of  this  kind  of  battery, 
C  being  the  carbon 
cylinder,  with  a  strip 
of  copper  connected  to 
it,  v  the  porous  cell, 
and  z  the  zinc  cylinder, 
which  also  carries  a 
copper  strip  for  con- 
venience in  joining 

with  other  cells.  In  the  next  illustration  (Fig.  21)  we  see  the 
way  in  which  a  number  are  connected  together,  the  positive 
electrode  being  connected  with  the  carbon  pole  and  the  nega- 
tive with  the  zinc. 

From  both  these  batteries  fumes  of  nitrous  acid  gas  are  given 
off  copiously ;  this  arises  from  the  nitric  acid  being  reduced  by 
the  hydrogen  which  is  evolved  at  the  negative  plate.  When  the 
circuit  has  been  completed  for  a  short  time,  the  nitric  acid  in 
the  inner  cell  will  be  seen  to  be  in  a  state  of  rapid  ebullition 
from  this  cause. 

As  this  gas  is  very  injurious  when  breathed,  these  batteries 
should,  if  possible,  be  set  up  in  the  open  air,  or,  failing  this,  in 
some  place  where  there  is  a  good  draught  to  carry  off  the  fumes. 
If  set  in  front  of  a  good  fire,  this  result  may  easily  be  obtained, 
as  the  draught  will  carry  the  vapours  up  the  chimney. 

Sometimes,  to  prevent  these  fumes,  chromic  acid  or  a  solution 
of  bichromate  of  potash  in  dilute  sulphuric  acid  is  substituted 
for  the  nitric  acid;  the  power  is,  however,  diminished  by  these 
changes. 

Iron  which  has  been  immersed  in  a  mixture  of  nitric  and  sul- 
phuric acid,  and  thus  been  rendered  passive,  has  been  employed 
by  Callan  instead  of  the  carbon  or  platinum ;  but  if  the  nitric 
acid  becomes  too  weak  it  then  acts  on  the  iron,  and  causes  a 
large  amount  of  the  fumes  to  be  given  off.  Platinised  lead  has 
also  been  employed  for  this  purpose. 


Fig.  15. 


Fig.  19. 


VOLTAIC    ELECTRICITY. 


Many  other  forms  of  batteries  have  been  constructed  by  dif- 
olootricians,  which  have  their  own  special  advantages ; 

I. ut  ..wintf  to  various  causes  they  have  not  oomo  into 

,  therefore,  be  described  in  a  series  of  I 
prc-i -lit.     T!H.TO  are,  however,  one  or  two  more  which 
nlmuld  be  referred  to. 

If  wo  take  a  good  black-lead  crucible,  and  expose  it  f»r  a 
M:.'    to  u  l.ritflit  rod  boat,  wo  shall  bo  ablo  to  construct 
in  it. 

A  wire  must  bo  twisted  tightly  round  the  exterior  of  tho  era- 
cililf,  HO  as  to  ensure  a  good  contact,  un-l  tins  \\iro  will  be  the 
re  polo.    A  porous  cell  is  then  |>l.i'-<  I  in  tho  crueiMe, 
•.UK  I  iusidu  this  cell  a  plate 
or    rod    of     amalgamated 
/.inc.     Nitric  acid   is   then 
1  into  tho  outer  cell, 
uml  dilute    sulphuric   into 
tin-   inner,  and  our  battery 
•iuplcto.     Tho   carbon, 
however,  in  the  crucible  is 
not    very   pure,    and    thus 
does  not  form  a  good  eon- 
•r ;  tho  power  is,  there- 
much   less   than   can 
bo  obtained  from  a  cell  of 
•  •'s. 

The  Maynooth  Battery 
is  one  in  which  cast-iron 
iiml  zinc  are  employed. 
In  it  the  outer  cell  is  con- 
structed of  cast-iron,  and  is 

mode  water-tight.  Inside  this  the  porous  cell,  with  the  zinc  plate 
i:i  it,  is  placed  in  the  usual  way.  Tho  iron  cell  is  charged  with 
si  mixture  of  strong  nitric  and  sulphuric  acids,  the  other  with 
two  parts  of  sulphuric,  one  of  nitric  acid,  and  about  eighteen  or 
twenty  of  wiiler.  The  power  of  this  combination  slightly  ex- 
ceeds that  of  those  previously  described ;  but  it  is  not  quite  so 
convenient,  and  evolves  a  larger  amount  of  nitrous  acid  vapour, 
which  renders  it  very  unpleasant  to  use. 

In  all  these  forms  of  battery  two  different  metals  arc  used ; 
we  must,  however,  notice  a  different  kind,  which  depends  for  its 
action  on  the  power  which  certain  metals  possess  of  condensing 
gases  at  their  surfaces.  It  is  known  as  Grove's  Gas  Battery,  and 
though  rarely  if  ever  used  in 
practice,  is  interesting,  as  it 
explains  several  phenomena 
which  are  met  with  at 
times.  Two  glass  tubes  are 
taken,  and  are  sealed  at 
their  upper  ends,  wires  of 
platinum  being  fused  into 
the  glass.  Inside  the  tubes 
are  strips  of  platinum  con- 
nected with  these  wires. 
One  tube  is  now  filled  with 
hydrogen  and  tho  other 
with  oxygen  gas,  and  both 
are  inverted  over  a  vessel 
of  dilute  sulphuric  acid. 
If  wires  be  now  connected 
with  the  platinum  in  tho 
ends  of  each  tube,  a  current 
will  pass  along  them,  as  may 


procure  or  make  for  themselves  one  of  some  of  the  kinds  referred 
to.  The  first  point,  and  one  that  cannot  be  too  strongly  im- 
pressed upon  the  mind  in  the  use  of  all  electrical  apparatus,  is 
the  absolute  necessity  for  all  connections  to  be  most  thoroughly 
clean. 

Much  of  the  intensity  of  the  current  is  lost  if  any  particle  of 
non-conducting  material  of  any  kind  be  interposed  in 
the  circuit.  Band.paper  and  the  file  are,  therefore,  among 
the  most  important  of  oar  tools,  and  should  ever  be  found 
at  a  convenient  place  in  the  laboratory,  and  be  kept  hi 
constant  use.  Let  the  ends  of  wires  be  always  •craped  or 
nibbed  with  sand-paper  before  being  connected  to  any  piees 

of  the  apparatus,  and  let 
the  binding  screws  be 
cleaned,  and  the  hole*  in 

th.  Mi  ••:•  :ir.-i  L>    BMHi  ..f  a. 

rat's-tail  file  before  using 
them.  These  appear  bat 
trifling  natters,  but  often 
the  success  of  an  experi- 
ment or  the  working  of  a 
well-made  instrument  is 
greatly  impaired  and  much 
valuable  time  wasted  by 
the  neglect  of  these  little 


-,.     oft 


The  next  point  to  be 
noticed  is  this,  that  when 
a  battery  is  taken  down 
to  be  put  away  it  should 
be  carefully  rinsed  oat. 

The  acids  may  be  saved  if  they  have  only  been  used  for  a  short 
time ;  but  where  two  acids  are  used,  and  the  cells  have  been  in 
action  for  an  hour  or  so,  there  is  little,  if  any,  saving  effected  by 
this,  for  tho  acids  mix  slightly  through  the  porous  cell,  and  the 
mixture  eats  away  the  zinc  much  more  rapidly  than  the  single 
acid  does.  If  the  cells  are  emptied  into  a  jug,  any  mercury 
which  is  at  tho  bottom  of  them  will  be  saved. 

The  porous  cells  should  be  put  in  a  pail  of  water,  as  the 
sulphate  of  zinc  or  (in  the  case  of  Daniell's)  the  sulphate  of 
copper  becomes  absorbed  by  the  cell,  and  when  it  is  allowed  to 
dry  crystallises  in  an  efflorescent  manner  round  the  tup,  often 
chipping  or  cracking  the  cells.  The  zinc  likewise  should  be 

kept  well  amalgamated,  as 
otherwise  it  soon  beooniss 
eaten  into  holes. 

We  may  mention  here 
that  it  is  not  absolutely 
necessary  for  two  different 
metals  to  be  employed  in 
the  construction  of  a  bat- 
tery, as  a  slight  current 
may  be  produced  by  em- 
ploying two  plates  of  the 
same  metal — zinc,  for  in- 
stance— one  of  which  is 
quite  new  and  smooth, 
while  the  other  is  rough 
and  worn.  Even  with  a 
single  plate  a  current  may 
be  obtained  if  one  part  of 
the  plate  be  in  one  liquid 

Fig  21.  and  the  rest   in  another. 

In  illustration  of  this  we 


easily  bo  shown  by  means 

of  a  galvanometer.     While  tho  current  is  passing  the  volume  of  ;  give  a  neat  experiment  for  the  student  to  try. 

the  gases  in  the  tubes  slowly  diminishes — the  hydrogen,  of  course,  ;      Take  a  glass  vessel,  and  fill  it  about  onerthird  full  with  a  strong 

going  twice  as  fast  as  the  oxygen  ;  the  tube  containing  it  should  •  solution  of  sulphate  of  copper  (blue  vitriol),  and  on  the  top  of 

therefore  be  double  the  size  of    the  other.      In  this  form  of  ;  this  pour  very  carefully  a  solution  of  salt  and  water,  or  some 

battery  the  current  passes  from  tho  tube  containing  the  oxygen    dilute  acid,  taking  care  not  to  let  the  liquids  mix.     Now  place  a 

to  that  containing  tho  hydrogen.       The  platinum  plate  acts    strip  of  zinc  in  the  vessel,  so  that  a  part  may  be  in  each  soln- 

moro  powerfully  if  its  surface  be  somewhat  roughened  by  de-  I  tion,  and  the  existence  of  the  current  will  soon  be  shown  I 

positing  a  little  finely  powdered  platinum  on  it.     The  theory  of    appearance  of  a  deposit  of  metallic  copper  on  the  part  of  the 

the  action  does  not  appear  to  be  fully  understood,  but  tho  spongy    zinc  which  is  in  the  solution  of  that  metal. 

platinum  ring  sometimes  used  to  ignite  hydrogen  gas  is  another        Having  now  seen  the  way  in  which  we  procure  our 

illustration  of  the  same  effect.  force,  we  shall  have  to  notice  in  our  next  lessons  the 

Having  thus  described  the  forms  of  battery  in  most  general    produced  by  the  combination  of  several  cells,  the  way jn  whic 
nse,  it  will  be  well  to  give  a  few  general  hints  as  to  their  manage-    we  can  convey  the  current  to  any  required  place,  and  the 
ment,  more  especially  as  we  hope  that  many  of  our  readers  will  I  which  wo  can  cause  it  tu  produce. 
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LESSONS     IN     FRENCH.— L  XX. 

§  64— ALPHABETICAL  TABLE  OF  THE  IEEEGULAE,  DEFECTIVE,  PECULIAE,  AND  IMPEESONAL  VEEBS  (concluded). 


Infinitive. 

Participles. 

Indicative. 

Imperfect. 

Past  Definite.        Future. 

Conditional. 

Imperative. 

Subjunctive. 

Imperfect. 

BETRAIRE,  4. 

retrayant 

je  retrais 

je  retrayais 

je  retrairai 

je  retrairais 

je  retraie 

to  redeem 

retrait,  /.  e. 

see  TRAIRE 

retrais 

EEVENJR,  2.  to 

reveuaiit 

je  reviens 

jo  revenais 

je  revins            ie  reviendrai 

je  reviendrais 

Ije  revieuue 

je  revinsse 

return 

revenu,  /.  e. 

see  VENIR 

reviens 

BEVETIR,  2.  to 

revetaut 

je  revets 

je  revetais 

je  revetis           Ije  revetirai 

je  revetirais 

je  revete 

je  revetisso 

clot'ie 

revt'tu,  /.  e. 

see  VETIR 

revets 

BEVIVRE,  4.  to 

revivant 

je  revis 

je  revivals 

je  reve'cus 

je  revivrai 

je  revivrais 

je  revive 

je  reve'cusse 

live  again 

revdcu 

revis 

BEVOIR,  3.  to 

revoyaiit 

je  revois 

je  revoyais 

je  revis 

je  reverrai 

je  reverrais 

je  revoie 

je  revisse 

see  again 

revu,  /.  e. 

see  VOIR 

revois 

EIRE,  4.  to 

riant 

je  ris 

je  riais 

je  ris 

je  rirai 

ie  rirais 

je  rie 

je  risse 

laugli 

ri 

tu  ris 

tu  riais 

tu  ris 

tu  riras 

tu  rirais 

ris 

tu  ries 

tu  risses 

aux.  avoir 

ilrit 

il  riait 

il  rit 

il  rira 

il  rirait 

qu'il  rie 

il  rie 

il  rit 

irregular 

n.  rions 

n.  riions 

n.  rimes 

n.  rirons 

n.  ririons 

rions 

n.  riions 

n.  rissions 

v.  riez 

v.  riiez 

v.  rites 

v.  rirez 

v.  ririez 

riez 

v.  riiez 

v.  rissiez 

ils  rient 

ils  riaient 

ils  rireut 

ils  riront 

ils  riraient 

qu'ils  rient 

ils  rieiit 

ils  rissent 

EOMPRE,  4.  to 

rompant 

je  romps 

je  rompais 

je  roinpis 

je  romprai 

je  romprais 

je  rompe 

je  rompisse 

breafc 

rom\>u,  /.  e. 

tu  romps 

tu  rompais 

tu  rompis          jtu  rompras 

tu  romprais 

romps 

tu  rorupes 

tu  roinpisses 

aux.  avoir 

il  rompt 

il  rompait 

il  rompit 

il  roinpra 

il  romprait 

qu'il  rompe 

il  rompe 

il  roinpit 

irregular. 

n.  rompons 

u.  rompions 

n.  rompimes 

u.  romprons 

n.  romprions 

rompons 

n.  rompious 

u.  rompissions 

v.  rompez 

v.  ronipiez 

v.  rompites 

v.  romprez 

v.  rompriez 

rompes 

v.  ronipiez 

v.  rompissiez 

ils  rornpeut 

ils  rornpaient 

ils  rompirent 

ils  roniprout 

ils  rornpraient 

q.i.  ronipeut 

ils  rompent 

ils  rompissent 

BOUVRIR,  2.  to 

rouvraut 

je  rouvre 

je  rouvrais 

je  rouvris 

je  rouvrirai 

je  rouvrirais 

je  rouvre 

je  rouvrisse 

re-open 

rouvert,  /.  e. 

see  OUVRIK 

rouvre 

SAILLIR,  2.  to 

saillaut 

il  saille 

il  saillait 

il  saillit 

il  saillera 

il  saillerait 

il  saille 

il  saillit 

project 

sailli 

ils  saillent 

ils  saillaient 

ils  saillireut 

ils  sailleront 

ils  sailleraient 

ils  saillent 

ils  sailli  ssent 

SATISFAIRE,  4. 

satisfaisant 

je  satisfais 

je  satisfaisais 

je  satisfis    • 

je  satisferai 

je  satisferais 

je  satisfasse 

je  satisfisse 

to  satisfy 

satisfait,  /.  e. 

see  FAIRE 

satisfais 

SAVOIR,  3.  to 

sachant 

je  sais 

je  savais 

je  sus 

je  saurai 

je  saurais 

je  sache 

je  susse 

fcuow) 

su,  /.  e. 

tu  sais 

tu  savais 

tu  sus 

tu  sauras 

tu  saurais 

sache 

tu  saches 

tu  susses 

aux.  avoir 

il  sait 

il  savait 

il  sut 

il  saura 

il  saurait 

qu'il  sache 

il  sache 

il  sut 

irregular. 

n.  savons 

u.  savioHS 

n.  sumes 

n.  saurons 

n.  saurions 

sachons 

n.  sachions 

u.  sussions 

v.  savez 

v.  saviez 

v.  sutes 

v.  saurez 

v.  sauriez 

sachez 

v.  sachiez 

v.  sussiez 

ils  savent 

ils  savaient 

ils  surent 

ils  sauront 

ils  sauraient 

q.i.  sachent 

ils  sachent 

ils  sussent 

SECOURIR,    2. 

secourant 

je  secoura 

je  secourais 

je  secourus 

je  secourrai 

je  secourrais 

je  secoure 

jo  secourusse 

to  succour 

secouru,  /.  e. 

see  CODRIR 

seconrs 

SEDTTIRE,  4.  to 

seduisant 

je  se'duis 

je  seduisais 

je  seduisis 

je  seduirai 

je  scduirais 

je  se'duise 

je  scduisisse 

seduce 

se'duit,  /.  e. 

se'duis 

SEMER,   1.   to 

seinant 

je  seme 

jo  sernais 

je  semai 

je  semerai 

je  semerais 

je  seme 

je  semasse 

sow,  pec. 

seme",/,  e.       -see  §  50,  (6.) 

seme 

SENTIR,  2.  to  seutant 

je  sens 

je  sentais          je  sentis 

je  sentirai 

je  sentirais 

je  sente 

je  sentisse 

feel 

senti,  /.  e. 

tu  sens 

tu  sentais          tu  sentis 

tu  sentiras 

tu  sentirais 

sens 

tu  sentes 

tu  seutisses 

aux.  avoir 

il  sent 

il  seutait 

il  seutit 

il  seutira 

il  sentirait 

qu'il  sente 

il  sente 

il  sentit 

irregular. 

n.  sentons 

u.  seutions 

n.  sentiuies 

u.  sentirous 

n.  sentirions 

sentons 

n.  sentione 

n.  sentissions 

v.  sentez 

v.  sentiez 

v.  sentites 

v.  seutirez 

v.  sentiriez 

sentez 

v.  seutiez 

v.  sentissiez 

ils  seuteut 

ils  sentaient 

ils  sentirent 

ils  sentiront 

ils  sentiraient 

q.i.  sentent 

ils  seuteut 

ils  sentissent 

S£OIR,3.  to  sit,  seant 

to  be  situated  sis,  /.  e. 

SEOIR.S.  to/if,  'seyant 

il  sied 

il  seyait 

il  sie'ra 

il  sidrait 

il  side 

become 

ils  sieent 

ils  seyaient 

ils  sieront 

ils  sieraient 

ils  sieent 

SERVIR,  2.  to'servant 

je  sers 

je  servais 

je  servis 

je  servirai 

je  servirais 

je  serve 

jo  servisse 

serve 

servi,  /.  e. 

tu  sers 

tu  servais 

tu  servis 

tu  serviras 

tu  servirais 

sers 

tu  serves 

tu  servisses 

irregular. 

il  sert 

il  servait 

il  servit 

il  servira 

il  servirait 

qu'il  serve 

il  serve 

il  servit 

n.  servons 

n.  servions 

n.  serviines 

u.  servirions 

n.  servirions 

servons 

n.  servions 

n.  servissions 

v.  servez 

v.  serviez 

v.  servites 

v.  servirez 

v.  serviriez 

servez 

v.  serviez 

v.  servissiez 

ils  servent 

ils  servaient 

ils  servirout 

ils  serviront 

ils  serviraient 

q.i.  servent 

ils  servent 

ils  servissent 

SOKTIR,  2.  tosortant 

je  sors 

je  sortais 

je  sortis 

je  sortirai 

je  sortirais 

je  sorte 

je  sortisse 

go  out             sorti,  /.  e. 

see  SENTIR 

sors 

SOUFFRIR,    2.'souffraut 

je  souffre 

je  souffrais 

je  souffris 

je  souffrirai 

je  souffrirais 

je  souffre 

je  souffrisse 

to  suffer          souffert,  /.  e. 

see  OUVRIR 

souffre 

SouMETTRE,4.  soumettant 

je  soumets 

je  soumettais 

je  soumis 

je  soumettrai 

je  soumettrais 

je  soumette 

je  soumisse 

to  st(b?nit       !soumis,  /.  e. 

see  METTRE 

soumets 

SOURIRE,  4.  to  souriant 

je  souris 

je  souriais 

je  souris 

je  sourirai 

je  sourirais 

je  sourie 

je  sourisse 

smile               souri 

see  RIRE 

souris 

SOUSCBIRE,  4.  isouscrivant 

je  souscris 

je  souscrivais 

je  souscrivis 

je  souscrirai 

je  souscrirais 

je  souscrive 

je  souscriviss3 

to  subscribe     souscrit,  /.  e.see  ECRIRE 

souscris 

SOUSTRAIRE,    soustrayant    je  soustrais 

je  soustrayais 

je  soustrairai 

je  soustrairais 

je  soustraie 

4.  to  subtract    soustraity  /.e.  see  TRAIRE 

soustrais 

SOUTENIR,    2.  soutenant        je  soutiens 

je  soutenais 

je  soutins 

je  soutiendrai 

je  soutiendrais 

je  soutienne     [je  soutiusse 

to  sustain        soutenu,  /.  e.  see  TENIR 

soutiens 

SOUVENIR  (SE)  se  souvenant  je  me  souviens 

je  me  souve- 

je  me  souvius 

je  me  souvien- 

je  me  sonvien- 

je  me  sou- 

je  me  sou- 

2.  to  remember  souvenu,  /.  e.  see  TENIR 

[nais 

[drai 

[drais 

souviens-toi 

[vienne 

[vinsse 

SUBVENIR,    2.subvenant       ije  subviens 

je  subvenais 

je  subvins 

je  subviendrai 

je  subviendrais 

je  subvienne 

je  subvinsse 

to  relieve        jsubvenu,  /.  e.  !see  TENIR 

subviens 

SUFFIRE,  4.  fo  suffisant          ije  suffis          jje  suffisais 

je  suffis 

je  suffirai 

je  suffirais 

je  suffise 

je  snffisse 

suffice              suffi 

tu  suffis 

tu  suffisais 

tu  suffis 

tu  suffiras 

tu  suffirais 

suffis 

tu  suffises 

tu  suffisses 

aux.  avoir 

il  suffit 

il  suffisait 

il  suffit 

il  suffira 

jl  suffirait 

qu'il  suffise 

il  suffise 

il  suffit 

irregular. 

n.  suffisons 

n.  suffisions       n.  stiff  imes 

n.  suffirons 

n.  suffirions 

suffisons 

n.  suffisions 

n.  suffissions 

v.  suffisez 

v.  suffisiez          v.  suffites 

v.  suffirez 

v.  suffiriez 

suffisez 

v.  suffisiez 

v.  suffissiez 

i 

ils  suffisent    ils  suffisaient    ils  sufirent 

ils  suffiront 

ils  suffiraieut 

q.i.  suffisent 

ils  suffisent 

ils  suffisseut 
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Puturu. 

<  .,:..llt.  .1^: 

•sMn0tT~ 

Isjras«i«et 

• 

.»:,  4.   ( 

)  Kllivttut 

JO  HIM* 

ja  Miiivaii 

Jo  nuirU 

(••oirni 

.,,  ...i.ral. 

JMou 

•uivi,  /.  e. 

tu  »um 

tu  Hiiivals 

tu  »uif  i« 

lU  BUlTrM 

•  rmic 

-.., 

Ut  sairaa 

lu  KiurlMMS 

aux.  avoir 

il  Hint 

il  suivalt             ll  miivit 

11  suirrra 

il  kuivrait 

uiva 

ils«i»« 

irregular. 

i).  HII  i  von* 

n.  miivions        o.  suivluics 

u.  lulrroni 

D.  SIlivliOM 

soivotM 

•.  suirioo* 

s>.  s«iviss*OM 

v.  suivei 

r.  mil  vies           T.  suiviu-a 

v.  suirrm 

r.  suivriez 

»uiv« 

*   *uirts« 

T.  Mli«MSM> 

ilb  kuivuut 

il*  suivaitmt      il»  » 

its  snivront 

U«  soimdmt 

^l.  svivMt 

(Lisolrssjt 

SUKXAIRE,    4 

iiirfiiisaiit 

jo  MurfaU 

jo  surfalsaJs     'je  sarfls 

je  nurfarml 

t*rorf«r»is 

•  'it,/,  e. 

«««  FAIR* 

pjsjsJi 

.  iiirprouant 

jo  Murproudii 

jn  Hurpreuni*    je  surpris 

-•  mir|.r.-ii.|r.i 

l»  •  irj.r.  -L.lraj. 

JAMUVMBM 

(•Mrytifw 

4.  to  f 

•urprii,  /.  e. 

IM  FRBMUUH 

PPJ  r,  :.  .,. 

SUBSBOIK,  3. 

sursoyaut 

jo  Kiinoia 

ja  anrsnyali       je  mini* 

jesurscoirai 

)e  surseoirmJs 

)•  swraoto 

>  Mt.  a^. 

•unit 

tu  sursois 

tu  sursoyuis      tu  «ursis 

tu  Kurs«oiras 

tu  sunoointe 

sursois 

lASSUMiM 

'    .    r  .rt.r..  • 

;.<j  .<;mn,- 

il  minoit 

il  sursoyait 

U  hiir«it 

11  Murseoira 

U  sursMiimit 

•ju'il  sursoi* 

UtVIMkt 

...-•. 

aux.  avoir. 

u.  uuMoyoim 

n.  surnoyions 

n.  iiuntme* 

D.  suraaoirons 

n.  surMoirions 

0|    fOSM 

i.     a  .r»    >    •  :.» 

v.  sunoyex 

v.  Kunoyies 

v.  buralte* 

v.  suncolxm 

r.  surseoiri«x 

muff*  ' 

T.  MIMjris* 

.         <L.    t,     -«     . 

!!•  sursoieut 

ils  •uraoyaient-ili  lurairent 

its  iun«oiron 

i.  sor*eoirai«tit 

i  ,  MMtal 

'       '        :             -            ' 

SURVKHIK,    2. 

•unrenant 

je  surviens 

je  surveuais     |je  turrins 

jo  survi«»drai 

josurrimdnUs 

j.    .   |J  ..•  i.n  • 

j«MTTisM» 

lurranu,  /.  e. 

IMTBJUB 

1 

>..rv..  :.» 

Sl'KVIVRK,  4, 

•urvivant 

je  Hurvis 

je  Burvivaia       jo  •nrre'cut 

ie  iurvivrai 

je  survirrais 

)•  survive 

|«  sorre«as)M 

to  lurviv* 

•jUT^on 

«««  VIV1K 

survis 

,  (8K)  4. 

•e  taltant 

.•  in-  t  ii.s 

jo  me  taisais 

je  me  ta« 

jometairai 

jeroctairais 

jo  BM  UteS) 

j«  B«  tOMo 

~iJ«nt 

tu,  /.  e. 

tee  PI,  A  I  RE 

Uis-toi 

UB.  4. 

teignout 

e  teins 

e  tei^naU 

je  teignii 

jeteindrai 

jetcindrais 

j«teiffM 

jaUicnisM 

In  .1  ,,• 

teiut.  /.  e. 

arnu 

'.  IHH 

.  2.  to 

t.'IMUt 

e  tieus 

iii  tenait 

je  tin* 

jetiendrai 

jo  tiendrais 

j«  tiHUM 

_.    '.:..-- 

tenu,/.  e. 

tu  I  ii-ns 

;u  tenait 

tutiM 

tu  tiendras 

tu  tiendrai. 

tiens 

tatteaBM 

tattasMi 

aux.  avoir 

il  tiout 

il  tenait 

il  tint 

il  tiendra 

il  tiendrait 

qn'il  tienne 

..  r,,  ,.,... 

lltiat 

invgular. 

a.  tenons 

n.  teniona 

n.  tlumcg 

n.  tiendrons 

n.  tiendrioni 

tenons 

n.  tenioos 

...    •.:.-,.     •    | 

v.  tenez 

v.  teniez 

v.  tlntes 

r.  tiendrez 

r.  tiendriez 

t.  DM 

v.  tenies 

v.  tiascm 

its  tiennent 

Is  teuaieut 

il«  tinrent 

Is  tiendront 

ils  tiendraiont 

aneat 

..,  UMMO! 

UsUnsMbt 

TUNNER,  1.  to 

tounant 

il  touuo 

il  tonuuit 

il  tonna 

il  tonnera 

il  tounerait 

i.  t.^ue 

q.  tobu&t 

•  'i',  imp. 

touud 

TRADUIRB,  4. 

traduisant 

e  tradais 

e  tradnisais 

je  tradni«i« 

e  traduirai 

je  traduirais 

je  traduis* 

jetradllisiSM 

to  translate 

traduit,  /.  e, 

ee  CONDUIRE 

traduit 

TBAIKE,  4.  to 

trayant 

e  trais 

e  trayaia 

e  trairai 

e  trairais 

jetrste 

•milk 

trait,  /.  e. 

.u  trail 

;u  trayaia 

;u  trairaa 

:u  trairais 

trais 

tu  trmies 

aux.  avoir 

1  trait 

I  trayait 

il  train 

11  tr.iirait 

qu'il  traio 

il  traie 

defective. 

a.  t  rayons 

n.  trayions 

n.  trairons 

u.  troirions 

r.i\.  •!.-. 

u.  trayions 

v.  trayez 

v.  trayiez 

r.  trairez 

v.  trairiez 

trayez 

r.  trajrie* 

Is  troient 

Is  trayaient 

its  trairont 

ils  trairuieiit 

qu'ils  traient 

Us  traient 

TRANSCRIBE, 

Trtiiserivant 

e  transcris 

e  trauscrivuis 

je  tmnscrivis 

e  transcrirai 

je  trauscrirais 

j«  trauscrive 

etranscri- 

4.  to  transcribe 

;raiiscrit,  /.  e. 

ee  ECRIRK 

transcris 

[«<SM 

TBANSMETTRE 

;ronsuiettaut 

e  traiismets 

e  transmet- 

je  transmis 

e  transmettra 

e  transmet- 

•r.i::h:;..  Mi 

•  transsaisM 

4.  to  transmit 

.ransuiis,/.  e. 

ee  METTUE 

[tais 

[trais 

transmets 

TRESSAILLIB, 

tressailluut 

e  tressaille 

e  tressailluis 

je  tressaillis 

e  tressailli  rai 

e  trenailUrais 

je  trMSsills 

je  trrssslTliMi 

2.  to  start        tressailli 

ce  ASSAILI.II: 

tressaille 

VAINCRE,  4. 

vain  quant 

e  values 

e  vaiuquais 

je  vainquis 

e  vaincrai 

e  vaincrais 

e  vainque 

ja  vainquisM 

to  vanquish 

vaincu,  /.  e. 

u  vuincs 

u  vaiiiquais 

tu  vainquis 

u  vaincras 

u  vaiucrais 

rsiaoi 

tu  vainques 

.a  rainqaiss«s 

aux.  avoir 

1  vainc 

1  vaiiiquait 

il  vainquit 

1  vainora 

1  vaincrait 

l.i.  vainque 

il  vainque 

il  vainquit 

irregular. 

i.  vainquons 

u.  vniuquions 

n.  vainquiuies 

u.  vaincrons 

u.  vainer-ions 

vainquons 

u.  vaiuquions 

n.  rainqnis- 

[•ions 

v.  vainqnez 

v.  vainquiez 

v.  vainquites 

•.  vaincrez 

v.  vaincriez 

vaiuquez 

v.  vainquiez 

T.  vainqidssia 

Is  vaiuquent 

Is  vainquaieut 

Is  vainquireut 

Is  vaincront 

Is  vaiucraieut 

q.i.vainquent 

ils  vainquuut 

.  vaioquisscat 

VALOIR,  3.  to 

valant 

e  vaux 

o  ralais 

•  •  valus 

e  vaudrai 

e  vaudrois 

e  vaille 

a  valussv 

be  worth 

valu 

u  vaux 

11  valais 

:u  valus 

u  vitudras 

u  vaudrais 

vaux 

u  vailles 

u  valussM 

aux.  avoir 

I  vaut 

1  valait 

il  valut 

1  vaudra 

1  vaudrait 

qu'il  vaille 

1  raille 

1  valot 

irregular. 

n.  valous 

n.  valions 

u.  valumes 

u.  vaudrons 

n.  vaudrions 

valons 

n.  valions 

n.  valossioas 

v.  valez 

v.  valiez 

v.  valutea 

v.  vaudrez 

v.  vaudriez 

valez 

v.  valiez 

T.  rmlosstes 

Is  valent 

Is  valaient 

la  valurent 

Is  vaudront 

Is  vaudraient 

rj.i.  vaillent 

Usraillsnt 

ils  valnsssut 

VENIR,  2.  to 

venant 

e  viens 

e  venais 

e  vins 

e  viendrai 

e  viendrais 

i  risjsjM 

a  Tins** 

come  aux.  etre 

venu,  /.  e. 

ee  TENIB 

viens 

VETIR,  2.  to 

vetant 

0  vf'tS 

e  vetois 

e  vt'  tis 

e  v.Hi  rai 

e  vetirais 

ereto 

avetiss* 

clothe 

veHu,/.  e. 

;u  vets 

;u  vr-f  :i  is 

tu  vt'tis 

11  vetiraa 

,u  vetirais 

ets 

u  vftes 

u  vctisses 

aux.  avoir 

Ivet 

1  v.'t:iit 

1  vetit 

1  vetira 

1  vi-tirait 

qu'il  v.He 

IveU 

l*«ttt 

irregular. 

U.  vrtO'JS 

i.  vi-tions 

u.  vr  times 

u.  v  t-t  irons 

n.  votirions 

vetons 

n.  vctions 

n.  vAtteions 

.  v£tez 

.  Vl'tifZ 

v.  vetites 

v.  vetirez 

T.  vetiriez 

etez 

v.  tvtiM 

v.  vetissies 

Is  vetent 

Is  vetaient 

Is  vfitirent 

Is  vetiront 

Is  vtHiraieut 

u'ila  vetent 

IsTeUnt 

Is  vetisswil 

VIVRE,  4.  ro 

vivant 

e  vis 

e  vivais 

e  vocus 

e  vivrai 

e  vivrais 

e  Tire 

a  rfonsse 

ve"cu 

;u  vis 

;u  vivais 

,n  vecus 

;u  vivr.is 

u  virrais           vis 

u  vives 

u  veVnMsws 

aux.  avoir 

1  vit 

1  vivait 

1   VrCIlt 

1  vivra 

1  viTrait           iju'il  riTe 

1  viva 

1  vecnt 

irregular. 

.  vivons 

.  vivions 

n.  v(?cume« 

.  vivrons 

.  vivrions         vivons 

u.  vivions 

n.  vecussioos 

.  vivez 

.  viviez 

v.  vecutes 

.  Tivrez 

.  vivriez 

rives 

.  viviez 

.reensste 

s  vivent 

s  vivaieut 

,1s  v^oureut 

s  vivront 

8  vivraieut      < 

in'ils  rirent 

Is  vivent 

to  rsoiMistit 

VOIR,  3.  to 

voyant 

e  vois            ije  royais 

je  vis 

e  verrai 

e  verniia 

•  voie 

arias* 

sec 

vu,  /.  e. 

u  vois            tu  voyais 

tu  vis 

;u  verras 

u  verrais          vois 

u  voies 

..  rim  > 

aux.  avoir 

1  voit              il  voyait 

il  vit 

V.TIM 

verruit            .ju'il  voie 

Toia 

vit 

nlar. 

.  voyons       n.  voyions 

n.  vlmps 

.  verrons 

.  vcrrions         voyons 

.  Toyions 

.  vissioas 

.  voyez         v.  voyiez 

v.  vltes 

.    V.TIV/ 

.  Tarries          voyez 

.  T<>yi«* 

\    -  ^  •  : 

s  voient        its  voyaient 

Is  vireut 

s  verront 

Is  verraient     jqu'ils  voient 

•  voient 

IS  viSMCt 

VOtLOIR,  3.  to 

voulaut 

e  veux           je  voulais 

je  voulus 

e  voudrai 

e  voudrai* 

a  vmiilU 

a  Toolns** 

Ring 

veulu 

u  veux           tu  vouIuU 

LU  voulus 

u  voudras 

u  voudrai* 

u  veuitles 

a  voulasMS 

aux.  avoir 

vaut              il  voulixit 

il  voulnt 

voudra 

voudrnit 

rtnlDs 

roulut 

iri-.^'ukr. 

.  voiilons 

a.  voulions 

n.  voulumes 

.  voudrous 

.  voudrious 

.  roulions 

I.  ToulasskNM 

.  voule;: 

r.  v.iuH'-/. 

v.  voulutes 

.  voudrez 

.  voudriez        veuillez 

.  voulias 

.  roulussks 

i 

la  reulent      ils  voulniont 

lis  vouiiip-iir 

s  voudVont 

s  voudraient 

Is  veuilUot 

toToalaswnt 
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LESSONS  IN   GREEK— XXXVII. 

PERMUTATION   OF    CONSONANTS. 

THE  variations  in  letters  which  have  come  under  our  notice  are 
not  arbitrary,  but  these,  with  others,  depend  chiefly  on  euphonic 
laws.  Of  such  laws  or  observances  we  have  already  spoken,  in 
giving  the  nncontracted  and  contracted  vowel  equivalents.  The 
consonants,  also,  in  coming  together,  undergo  changes  according 
to  determinate  rules. 

The  consonants  are  divided  into  liquids  (namely,  A,  p.,  v,  p) 
and  mutes  (namely,  IT,  K,  r  ;  j8,  7,  8 ;  tp,  x>  0),  and  by  the  union 
of  ff  with  these  the  double  consonants  ty,  f  >  and  £  are  produced ; 
thus — 

ij/  is  equal  to  irir,  /3<r,  or  <fxr. 
I  „  Kff,  yff,  or  x<r. 

C          „  off. 

The  nine  mutes  are  divided  in  three  ways,  namely — first,  the 
organ  chiefly  employed  in  pronouncing  them,  as — (1)  palatals 
(pronounced  by  the  palate),  K,  y,  x  ;  (2)  linguals  (pronounced  by 
the  tongue),  r,  8,  6 — called,  also,  dentals ;  and  (3)  labials  (pro- 
nounced by  the  lips),  ir,  )8,  </>.  A  second  classification  arises 
from  considering  what  may  be  termed  the  predominant  sound : 
thus,  in  K,  7,  x>  vou  have  a  k  sound ;  in  r,  8,  0,  a  t  sound ;  and 
in  ir,  /3,  <f>,  a  p  sound.  There  is  also  a  third  division  into  tenues 
(or  slender),  K,  r,  IT;  mediae  (or  middle),  7,  8,  /3 ;  and  aspiratce 
(or  aspirate),  x»  0>  $• 

The  following,  then,  are  the  facts  which  regard  the  use  and 
interchange  of  the  consonants  : — 

A  p  sound  (ir,  $,  <p)  or  a  k  sound  (K,  7,  x)  before  a  t  sound 
(r,  8,  6)  must  be  of  the  same  kind  with  the  t  sound — that  is, 
before  a  tenuis,  as  r,  can  only  be  placed  a  tenuis,  as  TT  or  K  ; 
before  a  media,  as  8,  only  a  media,  as  /3  or  7 ;  before  an  aspirata, 
as  Q,  only  an  aspirata,  as  <(>  or  x-  Thus  you  have  -sr  and  KT,  /38 
and  78,  fyQ  or  x#  ;  thus — 

CORRECT  FORM. 

/3  before  T  becomes  ir,  as  rpift-w,  I  rub,      rtrptB-rat,   rerpiirrai. 
<t>       „       f        ,,          ir,  „  ypa<f>ca,  I  write,  ytypcKp-rai,  yeypa-Trrai. 
7       „       T        .,          K,   „  A«7a>,  I  speak,    \t\ty-rat,     AcAe/crai. 
X       »       T        »          K>    »  &P*XW>  ^  we^i     &*PpfX~'rat>  /3e$pf  KTat. 
ic       „       8        „          )8,  ,,  KVTTTG),  I  bend,    /cuir-8o,          tcvRSa. 
<t>       „       8        ,,          P,  „  ypa<p<a,  I  write,  ypa<p-Sriv,      ypa^Srjv. 
K       „       8        ,,          7,  ,,  irAt/cco,  I  weave,  irAe/c-STjc, 
X      »       8       ,,         7,  ,,  ppfx<a,  I  wet,      ^ptx^'tv, 
ir       „       6        „          <j>,  „  TT€/j.Trca,  I  send,     eirejUTT-0771', 
)8       „       0       „         <p,  ,,  rpifita,  I  nib,       fTpi/3-8rjv, 
K       „       d       ,,          x>   )>  'f\fKa>,Iioeave)  cjr\€K-8^y,    tirXex.QTii'. 
y       ,,       d       „          x>    »  Ae7<«>,  Isay,        eAry-Or^,       eAex^'7''- 

The  preposition  tic  remains  unaltered  before  8  and  0 ;  as 
tuSovvcu,  tuOftvcu,  etc.-— not  tySovvcu  and  ex6f  ""*•'• 

The  tenues,   namely,    TT,   K,  r,  pass  into  the    corresponding 
aspirate   (aspirates),  (p,  x>  ">  no*  ori\J  in  derivations  and  in- 
flections, but  also  in  compounds,  before  an  aspirated  vowel ; 
thus — 
Instead  of  firrmfpos,  write  f<t>rj/j.tpos  (eirt  and  ^/uepa,  a  day). 

„  firvfyaivia,       „     f<pv(paiv<a  (tin  and  ixfjaivw,  I  weave). 

„  TfTVTr-a,         „     TfTv(f>a  (TVTTTOJ,  I  strike). 

„  OVK  Offitas,      „     o\>x  6ffi<as  (dfftos,  Jwly). 

„          Se/ojyuepos,     ,,     ifvrifJLfpos  (Se/ca,  ten,  and  f]/j.€pa). 

„  TfTpifi-a,        „     T€Tpi<J>o  (rpi/Sco,  I  rub). 

These  changes  take  place  also  in  crasis — that  is,  where  two 
vowels  are  mixed  into  one — as  Bartpa.  from  TO,  erepn.  If  the 
tenues  irr  or  KT  precede,  both  must  be  converted  into  aspirates, 
as  e<(>Br]nepos  instead  of  eimytepos-  'from  firm,  seven,  and  rjftepo, 
day). 

A  t  sound  (T,  8,  6)  before  another  t  sound  passes  into  <r,  but 
in  the  perfect  and  pluperfect  active  is  dropped  before  K  ;  as — 

evei8-6r]v,  from  7rei0a>,  I  persuade,  becomes  eireied-riv. 
irfid-reos,      „          „  „  ,,          ireicrTfoy. 

flpfiS-drji',      „     epdSu,  I  prop,  „          Tjptt(r9r]i>. 

irfrrfid-Ka.,     „     irej^co,  I  persuade,        „          irrireiKa. 

N  before  another  liquid  passes  into  the  same  liquid  ;  as — 
cvv-Xoyifa,  I  reason,      becomes     ffv\\oyifa. 
fy-^.fvca,  I  remain  in,  „  ffj.fjLevo}. 

ffvv-pnfTta,  I  throw  with,        „  <rvppnrTca. 

The  same  is  seen  in  the  Latin  iZfino  (in  and  lino),  immineo  (in 
and  maneo). 


An  exception  is  found  in  the  preposition  (v  before  p — as  *v- 
ptirrw,  I  throw  in ;  yet  in  Latin  irruo,  not  inruo. 

p  sound  (TT,  j8,  <f>)  before  p.  passes  into  p..  [changed. 

k      „      (K  and  x)      >?      A*  »  7>  but  7  remains  un- 

t       „      (r,  8,  6)         „      p.  „  ff ;  as — 

1.  p  sound.     rerpi$-fj.ai,    from  Tpi&u,  I  rub,  TerptfjLfj.au 

\e\enr-fj.u.t,       „       \tnrca,  I  leave,  AeAf  i/^uau 

yeypa<p-/j.at,     ,,       ypa^xa,  I  write,        yfypa/j./j.at* 

2.  X;  sound.     ireir\tK-p.ai,     ,,       TrAe/cw,  I  knit,  7rf7rAe7/xcu. 

\e\ey-fj.ai,       „       \eyca,  I  say,  hf\tyuai. 

3.  t  sound.    t]vvT-p.a,i,          .,       avvrta,  I  finish,         7]vv  fffj.au 

epriptiS-nai,  ,,  epetSca,  I  support,  eprjpeifffj.at. 
ictireiQ-fj.cu,  ,,  iretO<a,Ipersuade,  ireirfiffp.cn. 
KfKOfj.t5-fj.ai,  .,  KOfitfo,  I  carry,  KfKOfj.tfffj.au 

N  before  a  p  sound  (TT,  #,  <p,  ty)  passes  into  p. ; 

„          »          *       »        (*•  7,  X>  I)  »>  7 : 

„          „          t       „       (T,  8,  6)  remains  unchanged;  as — 

ev-iTfipia.          becomes     fftireipta,  experience. 

ev-/3aAAa>  ,,  ffj.f3a\\d>,  I  cast  into. 

ei>-<ppcav  ,,  ffuppwv,  sensible,  rational, 

ev-'fyvxos  ,,  *M^UX^'  animated. 

ffvv-Ka\tia  „  ffvyKa\tca,  I  call  together. 

ffuv-yiyvcaffKbi         .,  ffvyyiyvfaffKca,  I  "know  with. 

ffvv-Xpovo<>  „  ffvyxpovos,  being  at  the  same  time. 

avv-^fia  „  ffvy£tci>,  I  smooth. 

Compare  the  Latin  irabuo  and  imprimo.  Nevertheless,  we 
find  ffwreivta,  I  stretch;  ffwSfoa,  I  bind  luith;  and  ffwdtca,  1 
run  with. 

The  enclitics,  or  those  words  which  receive  a  particle  at  the 
end,  form  an  exception  ;  as  dvirtp  (6v  and  irt p),  Tovye  (TOP  and  ye). 

P  sound  (ir,  £,  <(>)  unites  with  a  to  form  ^  ; 
-^       „       (K,  y,  x)  ,,  <r         „         | ; 

T       „       (T,  8,  6)         before        ff     disappears ;  as — 

1.  p  sound,  \etir-ffca,    from  \eiirta,  I  leave,      becomes  Aeii|/w. 

rpifi-ffca,        „      Tpt&ci),  I  rub,  „        rpityta. 

ypa<p-ffco,      ,,      ypa<t><i>,  I  ivrite,  .,        ypatyca. 

2.  fc  sound.    irXfK-ffta,       ,,       irXfKta,  I  twist,  .,        ir\f£<a. 

\ty-ffta,          „       \tyta,  I  say,  .,        Ae^co. 


3.  t  Bound,    avvr-ffw,       ,,      avvrta,  I  finish,  ,,        afvffca. 

fpftS-ffdi,       „      tpetScii,  I  support,         .,        tpfiffta. 
iTftd-ffca,        .,      TretOdi,  I  persuade,        ,,        iretffoi. 

Compare  also,  in  the  Latin,  dua:i,  from  duco;  rexi,  from  rego-r 
and  coxi,  from  coguo.  As  an  exception,  in  the  preposition  EK 
the  K  before  ff  remains  ;  as  fKffwfa,  I  save. 

N  vanishes  before  ff,  and  if  v  is  connected  with  a  t  sound 
both  sounds  vanish  before  ff ;  but  the  short  vowel  before  the  ff 
is  lengthened — that  is  to  say,  e  into  ei,  o  into  ov,  and  a,  i,  C  into 
a,  I,  ii ;  as — 


SeiKVVVT-ffl 


becomes   65ovm. 
e\/j.lfft. 


SflKfVfft. 


5ai/j.ov-ffL    becomes  Saiyuoir;. 

TV(t>dfVT-ffl  ,,  TV<f>6tlffl. 

ffTTfO-ffCM)  ,,  ffWftffW. 

The  following  are  exceptions : — tv,  as  evffirfipai,  I  sow  in ; 
ira\iv,&STra\u>ffKios,  thickly  shaded  ;  some  inflections  and  deriva- 
tions in  ffai  and  ffis,  as  irt<pa.vfftu,  from  <paav<a,  I  show  ;  and  a  few 
substantives  in  ivs  and  vvs.  The  v  in  aw  in  compounds  before 
a  and  a  following  vowel  passes  into  ff,  as  ffvffffufa ;  but  if  after 
v  a  ff  with  a  consonant  or  a  £  follows,  then  the  v  disappears,  as 
ffw-ffrrifj.a,  ffvffrri/j.a  ;  ffw-£vyia,  ffv^vyta. 

An  exception  to  the  extension  of  e  into  ft  before  .v  and  a  t 
sound  appears  in  the  adjectives  which  end  in  eis,  fffffa,  tv,  the 
dative  plural  masculine  and  neuter  of  which  is  e<n  instead  of  eiffi. 

Two  immediately  following  syllables  of  a  word  cannot  in  cer- 
tain cases  begin  with  aspirates,  but  the  first  aspirate  passes  into 
the  kindred  tenuis.  This  fact  is  exemplified  in 

1.  The  verbal  reduplication  ;  as — 
Instead  of  ^C-^IATJ/CO,  from  (/>iAea>,  J  love,       we  have 

»  Xf~X^Ka>        »       xfta>IPouri  »        KexvKa. 

„  0f-6iJKa,          ,,       dvca,  I  sacrifice,  „        TtOvKa. 

„  6t-6r),ui,  „       (stem  dt),  I  place,       „       •nOrjfj.u 
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•J.  In  the  aorist  and  fimt  future  passive  of  the  two  verbs 

v,  to  sacrifice,  and  rrttvai,  to  place  ;  as  — 
i-ru-On*,  Tu-flijirofiai,  trt-(h\v,  rt-dnffofuu,  i  unload  of  t6v-<h)r,  etc. 

3.  In  Rome  words  who.-to  root  begins  with  the  aspirate  I  and 
ends  with  an  aspirate  ;  for  example— 

6PIX.  0/>i{,  Tp«x°5«  '<""'  ;  I  -lit  the  dative  plural  U  0pi£tv. 
0AX.    rax^t,  «ttf»/f  ;  comparative  Oarruf. 
etiV.     Oairru,  I  bury  ;  aor.  2.  pass.  trniprjv  . 
WPEw.  rpKpu,  I  nourish  ;  fut.  Opt^w,  aor.  iOptt^a. 

belongs  also  the  verb  «x«,  I  /wive,  instead  of  Jx<*>  fat- 

I>T\UV,  in.  -i  toad  of  tfft\ov. 

Cut  in  tint  passive  or  middle  inflection*  beginning  with  Out 
:-ba    juat  mentioned,  0a«Tw   and   rpupu,  the  aspirate* 
remain;  as  — 

Opttp-Oijvai,   Opup-BijfftffOat,  rt8pa<f>-6at, 


Tho  two  fleotional  terminations  of  the  imperative  first  aorist 
passive  would  both  begin  with  an  aspirate,  as  0jj0i,  but  the 
latter  aspirate  is  changed  into  its  tennis,  as  Orjn  ;  for  example, 
/3ovX.«u-07jTi.  Nevertheless  the  tormination  81  appears  in  the 
second  aorist  passive,  oa  rpi$-i)6i. 

Finally,   the  liquid  p  is  doubled  (1)  with  the  augment,  as 

tpptov  ;  (2)  in  compounds,  when  the  p  is  preceded  by  a  short 

vowel,  as  appijKros,  unlroken,  indestructible;  &a8vppovs,  flowing 

l)ut  (vpwffTos  (from  tv  and  ptai/w^t,  I  strengthen),  very 

strong,  with  only  one  p,  since  tv  is  long. 

KEY  TO  EXERCISES  IN  LESSONS  IN  GREEK.—  XXXV. 

EXERCISE  107.  —  GREEK-ENGLISH. 

1.  We  are  slaves  to  the  flesh  aud  the  passions.  2.  We  free  our 
friends,  but  subdue  our  foes.  3.  Be  not  proud  of  thy  wisdom, 
thy  strength,  or  thy  wealth.  4.  Let  him  that  is  high-minded  be 
humbled.  5.  Those  who  oppose  good  men  deserve  to  be  punished. 
6.  The  soldiers  were  enslaved  by  the  barbarians.  7.  May  all  bad 
men  be  punished. 

EXERCISE  108.  —  ENGLISH-GREEK. 

1.  Oi  Hanoi  TJ;  o-ujjKi  dovXofi'Tcu.  2.  Zi/  eXcu&pcir  rout  t%9povt,  exeivoi  owe 
f\cvOfpovcri  row  tfn\ovt.  3.  Faupoc  rr;  ovcriy..  4.  Oi  KaKot  cvavuovvrat  rott 
OfaPoit,  oi  if  a-jratfoi  /^unupioi  euriti.  5.  Ef  tj/U'OWTO.  6.  '/.nt+'o 
uioK/L-ttfa.  8.  Ef  ifMiovjOc.  9.  'O  •yavptty  TCJJ  n-XouTiji  rax"  Tawe 
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KEY  TO  EXERCISES  IN  LESSONS  IN  GREEK.—  XXXVI. 
EXERCISE  109.  —  GREEK-ENGLISH. 

1.  Leonidas  aud  his  meu  died  fighting  bravely.  2.  Fortune  has 
restored  many  iu  adversity.  3.  Fortune  trips  up  those  whom  she  has 
exalted.  4.  All  things  arc  easy  for  God  to  accomplish.  5.  Never 
allow  unskilful  men  to  judge.  6.  The  poet  has  tcade  Ulysses,  the 
most  eloquent  (of  men),  the  most  silent.  7.  Good  men  will  adorn 
their  country.  8.  Many  who  have  acquired  great  wealth  still  do  not 
vise  it  out  of  stinginess.  9.  The  couriers  did  not  use  sandals  upon 
their  journeys.  10.  The  physicians  will  heal  the  wounds.  11.  The 
tongue  which  has  a  seasonable  silence  brings  honour  both  to  young 
and  old.  12.  No  one  gained  praise  by  pleasures. 

EXERCISE  110.  —  ENGLISH-GREEK. 

1.  Ol  afadot  TOKC  a-yaBow  afavtaai  Kai  ftfjuaaiv.  2.  Oi  •jevvatot  vtavtat  rrj 
1P«T»]  airo\ov9naovaiv.  3  AXefanSpoc  o  Ttov  Matce&oviav  ftaat\fvr  tvinr\ot 
Aaptiut'  TOK  TWC  \\cpaiav  /3a<ri\6a.  4.  Oi  iroXirai  -rov  arparirfov  Hf-ju\tit 
?«/ur)r  ntutfar.  5.  'O  iraXc/uor  TJII"  iro\iv  iro\A«i»  iro\iTiav  cxipw".  6.  Ol 

VO\£fllOl   tWKI)$H<TUV.       7.     Oi  IdTpOl  TO  t\KOt   r)K€<7al'TO.       8.     Ol»O<lt    tTTOLIfOtr  fait 

qoovc-.c  ;;r»)ffeTo<.     9.  Ilmra  ev  TereXeo-Tai. 


THE    UNIVERSITIES.— XIIL 

GLASGOW. 

University  of  Glasgow,  now  conjoined  with  the  University 
of  Aberdeen  for  the  purposes  of  Parliamentary  representation, 
.tes  its  foundation  from  the  middle  of  the  fifteenth  century. 
It  prospered  till  the  period  of  the  Restoration,  when  it  was 
deprived  of  a  great  portion  of  its  revenues,  and  three  professor- 
ships, in  consequence,  fell  into  disuse.  The  whole  teaching 
body  then  consisted  of  a  Principal,  a  Professor  of  Theology, 
and  four  Regents.  After  the  Revolution,  the  University  began 
again  to  prosper.  Within  the  first  quarter  of  last  century  six 
professorships  were  founded  or  revived.  To  these  was  added 
in  the  year  1760  a  Professorship  of  Astronomy.  Fifteen  pro- 
fessorships have  been  founded  daring  the  present  century. 


Preriou,  to  the  Mwioff  of  th*  Univer.it**  Art,  in  IBM,  ti* 
buiMM  of  Uw  Unirmitj  was  transacted  in  thr«e  separate 
conrU,  hot  the  Act  just  named  introduced  important  ehanfM, 
and  rested  the  chief  function*  of  forenuDMt  in  two  new  bodies, 
called  the  University  Court  and  University  Council.  As  an 
indication  of  the  present  prosperous  state  of  this  Unirersity, 
we  may  mention  that  the  stodenU  attending  the  four  Faculties 
of  Arts,  Divinity,  Medicine,  and  Law,  in  one  awuion,  number  to 
ail  more  than  2,000. 

The  new  University  Building*,  recently  erected  chidly  by 
the  aid  of  public  subscriptions  and  a  grant  from  Government 
of  .£120,000,  occupy  an  elevation  to  the  west  of  the  ctty 
admirably  suited  for  a  great  public  edifice,  commanding  raten- 
sire  views  of  the  city  and  surrounding  country,  and  in  such 
proximity  to  the  Western  Park,  that,  by  the  combination  of 
the  University  enclosure  with  those  spacious  and  beautiful 
grounds,  a  large  open  space,  free  from  dust,  smoke,  and  noise, 
has  been  permanently  preserved  around  the  buildings. 

Before  joining  any  class  every  student  is  required  to  matri- 
culate by  enrolling  his  name  in  the  University  Album.  For 
the  academical  year  the  matriculation  fee  is  £1,  and  for  the 
summer  session,  10s.  After  matriculation  students  have  the 
privilege  of  admission  to  the  Library  and  Bnnterian  Museum, 
and  they  are  also  entitled  to  vote  for  the  Lord  Hector.  For 
academical  purposes  they  are  divided  into  Togati  or  Gown 
Students,  and  Non-Togati.  The  Togati,  who  wear  a  scarlet 
cloak,  are  the  students  of  the  Humanity,  Greek,  Logic,  Ethics, 
and  Natural  Philosophy  classes. 

Tho  Faculty  of  Arts  comprises  the  following  clssses,  viz.  :— 
Humanity  (3)  ;  Greek  (4) ,  Logic  and  Rhetoric ;  Moral  Philo- 
sophy ;  Mathematics  (3) ;  Natural  Philosophy ;  Astronomy ; 
Civil  Engineering  and  Mechanics ;  English  Language  and 
Literature ;  and  Naval  Architecture. 

The  John  Elder  Chair  of  Naval  Architecture  was  founded  in 
1883.  The  curriculum  comprises  a  junior  and  a  senior  course 
of  Lectures  npon  Naval  Architecture,  together  with  a  junior  and 
a  senior  course  of  instruction  in  Ship  Drawing  and  Calculations. 

For  each  class  in  Literature  and  Philosophy  the  fees  an 
_£3  3s.,  with  the  exception  of  Natural  Philosophy,  £4  4s. ;  in 
Theology,  .£3  3s.  ;  in  Law,  £4,  4s.  ;  and  in  Medicine,  £3  3s. 

The  coarse  of  study  necessary  for  the  degree  of  Master  of 
Arts  extends  over  four  winter  sessions,  and  includes  attend- 
anco  on  the  classes  of  Humanity,  Greek,  Mathematics,  Logic, 
Moral  Philosophy,  Natural  Philosophy,  and  English  Literature. 
Students,  however,  who  can  satisfy  the  examiners  that  they 
are  qualified  to  attend  the  higher  classes  of  Latin,  Greek,  and 
Mathematics  may  complete  within  three  sessions,  instead  of 
four,  the  course  of  study  for  the  above-mentioned  degree. 
Any  candidate  who  has  completed  his  attendance  on  certain 
classes,  say  Latin  and  Greek,  or  Logic,  Moral  Philosophy,  and 
English  Literature,  may  be  examined  on  these  subjects,  although 
he  has  not  completed  his  attendance  on  the  other  classes  of  the 
prescribed  course,  and  is  entitled  to  a  certificate  declaring  that 
he  has  undergone  such  examination.  The  four  departments, 
in  any  one  or  more  of  which  candidates  for  graduation  with 
honours  may  offer  themselves  for  examination,  are  the  follow- 
ing:—(1)  Classical  Literature;  (2)  Mental  Philosophy,  in- 
cluding Logic,  Metaphysics,  and  Moral  Philosophy ;  (3)  Mathe- 
matics, including  pare  Mathematics  and  Natural  Philosophy, 
(4)  Natural  Science,  including  Botany,  Geology,  Zoology,  and 
Chemistry. 

The  University  Calendar  for  each  year  gives  the  subjects  of 
examination  for  the  ordinary  degree  of  Master  of  Arts.  The 
following  is  a  specimen  list : — 

Latin.— Virgil,  "2Eneid,"  Book  viii  ;  Horace,  cOdes,"  Book 
iv.,  Epistles,  Book  i. ;  Livy,  Book  i. ;  translations  from  English 
into  Latin,  and  questions  on  Grammar,  History,  and  Antiquities. 
Moderate  proficiency  in  Latin  prose  composition  is  required. 

Greek.  —  Homer,  "  Iliad  "  or  "  Odyssey,"  any  continuous  por- 
tion of  not  less  than  750  lines;  Sophocles,  "  Elect  r»;" 
Herodotus,  Book  vi. ;  with  questions  upon  Grammar,  Litera- 
ture, History,  and  Antiquities. 

Ltjic.— The  Professor's  lectures,  and  Whately's  "Logic," 
Books  ii.  and  iii. 

Moral  Philosophy. — The  Professor's  lectures. 

English  Literature. — Lectures  of  the  Professor. 

Natural  Philotophy.— Examination  on  the  subjects  explained 
in  the  class.  On  the  Elements  of  Statics  and  Dynamics,  with 
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the  solution  of  problems  not  requiring  the  Differential  or  In- 
tegral Calculus ;  Experimental  Science,  including  heat,  elec- 
tricity, and  magnetism ;  Herschel's  or  Lardner  and  Donkin'a 
"Astronomy;"  Thomson's  "Lecture  on  Navigation"  and 
"Elements  of  Dynamics,''  Part  I. ;  Thomson  and  Tait's  "  Out- 
lines of  Dynamics." 

Mathematics. — Euclid,  first  six  books;  Algebra,  including 
Quadratic  Equations ;  Plane  Trigonometry  as  far  as  the  solu- 
tion of  triangles  by  the  aid  of  logarithmic  tables. 

The  examinations  for  the  degree  of  M.A.  are  held  in  April 
and  November,  and  the  graduation  takes  place  in  the  beginning 
of  May  and  in  November. 

For  the  degree  of  Bachelor  of  Science  three  alternative 
courses  of  study  are  prescribed  in  the  following  departments  : — 
(1)  Biological  Science;  (2)  Physical  Science;  (3)  Engineering 
Science.  In  each  of  th^se  departments  class  attendance  and 
examination  on  two  or  more  subjects  of  the  curriculum  for  the 
degree  of  M.A.,  as  well  as  on  the  science  subjects,  is  required 
of  all  candidates. 

In  Medicine  three  decrees  are  granted  by  this  University,  j 
viz.,  Bachelor  of  Medicine  (M.B.) ;  Master  in  Surgery  (C.M.)  ;  j 
and  Doctor  of  Medicine  (M.D.).     Candidates  for  these  degrees 
are  required  to  undergo  a  preliminary  examination  in  English, 
Latin,  Arithmetic,  Mathematics,  and  Mechanics.     The  profes- 
sional   examinations  embrace  all  the  departments  of  medical 
study  required  in  the  curriculum.     They  are  in  four  divisions, 
as  follows  : — First,  on  Chemistry,  Botany,  and  Natural  History  ; 
Second,    on    Anatomy   and    Physiology ;     Third,    on     Regional  I 
Anatomy,  Materia  Medica  and  Pharmacy  ;  and  Fourth,  on  Snr-  1 
<jery,  Clinical  Surgery,  Medicine,  Clinical  Medicine,  Pathology, 
Midwifery,  and  Medical  Jurisprudence. 

An  ordinance  of  the  Universities  Commissioners  regulates  the 
conditions  on  which  the  degree  of  Bachelor  of  Laws  is  conferred,  j 
It  is  necessary  that  the  candidate  for  this  degree  shall  be  a  ' 
graduate  in  arts.     His  course  of  study  in  law  must  extend  over 
three  academical  years,  and  include  attendance  on  lectures  in 
each  of  the  following  departments  : — (1)  Civil  Law ;  (2)  Law  j 
of  Scotland ; '  (3)  Conveyancing ;  (4)  Public   Law ;  (5)  Consti-  ! 
tutional  Law  and  History  ;  (6)  Medical  Jurisprudence. 

In  the  Faculty  of  Theology  the  degree  of  Bachelor  of  Divinity 
has  been  revived  by  the  University  Court  and  Senatus  Academi- 
cus.  Proficiency  in  Hebrew,  New  Testament  Exegesis,  and 
Apologetics,  Divinity,  Church  History,  and  Biblical  Criticism, 
is  required  of  candidates. 

With  reference  to  the  degree  of  D.D.,  a  Bachelor  of  Divinity 
of  fifteen  years'  standing  may  proceed  to  the  degree  of  Doctor 
of  Divinity  when  he  composes  a  thesis  on  a  theological  subject 
approved  by  the  Professor  of  Divinity,  and  preaches  a  University 
sermon  by  appointment  of  the  Vice- Chancellor  and  the  Professor 
of  Divinity ;  or  a  Bachelor  of  Divinity  of  eight  years'  standing 
may  proceed  to  the  Degree  of  D.D.  by  passing  a  higher  exami- 
nation in  three  of  the  six  subjects  embraced  in  the  examina- 
tions for  the  degree  of  B.D. 

There  are  a  number  of  bursaries,  varying  in  value,  and  ten- 
able for  one  or  more  years,  in  connection  with  the  four  Facul- 
ties. It  is  required  of  bursars  in  the  Faculty  of  Arts  that  they 
attend,  each  session,  two  at  least  of  the  classes  embraced  in  the 
curriculum  for  the  degree  of  M.A. 

The  Dundonald  bursaries,  now  twelve  in  number,  wore 
founded  in  1672,  by  William  Earl  of  Dundonald.  The  Dun- 
donald  bursars  in  Philosophy  receive  <£40  each  per  annum,  and 
those  in  Divinity  a  little  above  .£41.  The  former  hold  their 
bursaries  for  four  years,  and  the  latter  for  two.  There  are 
four  Foundation  bursaries  for  students  in  Languages  and 
Philosophy.  They  were  founded  by  James  VI.  in  1577,  and 
the  annual  value  of  each  is  <£10.  Two  bursaries  are  given 
by  Mr.  Alexander  B.  Stewart,  of  Ascog  Hall,  in  connection 
with  the  Glasgow  Bute  Benevolent  Society.  They  amount 
to  £32  10s.  and  £27  10s.  respectively,  and  are  tenable 
for  four  years.  Two  bursaries,  value  .£25  each,  founded  by 
Miss  S.  Metcalfe,  Glasgow,  in  1853,  are  tenable  for  two 
years.  The  Forfar  bursaries  (^620),  four  in  number,  were 
founded  by  the  Countess  of  Forfar  in  1737.  They  are 
open  for  competition  to  all  students  in  the  Faculty  of  Arts, 
and  are  tenable  for  four  years.  In  1860  two  bursaries  were 
founded  by  William  Patrick,  Esq.,  of  Eoughwood,  "  the  ono 
consisting  of  the  free  annual  proceeds  of  a  sum  of  .£2,000  of 
consolidated  stock  of  the  Glasgow  and  South- Western  Railway, 


the  other  of  the  free  annual  proceeds  of  £1,000  of  the  same 
stock."  There  are  several  other  Bursaries  in  the  Faculty  of  Arts, 
of  which  particulars  will  be  found  in  the  University  Calendar. 

In  the  Faculty  of  Theology  the  Brown  bursaries,  vhich  con- 
sistof  the  annual  interest  and  proceeds  of  a  sum  of  £  1,000,  are 
open  to  divinity  students  of  the  first  year,  with  a  preference 
to  such  as  can  speak  Gaelic.  To  English  students  a  special 
interest  attaches  to  the  Williams  bursaries.  In  1711,  the 
Rev.  Dr.  Williams,  London,  bequeathed  to  some  persons  in 
the  metropolis,  in  trust,  an  estate  to  found  bursaries  for 
educating  natives  of  England  at  this  university.  It  is  ne- 
cessary, however,  that  the  bursars  on  this  foundation  shall 
promise  in  writing  to  become  preachers  among  Dissenting 
bodies  in  England.  The  annual  value  of  each  bursary  is  <£40. 
The  other  bursaries  connected  with  this  faculty  yield  annual 
salaries  of  from  about  .£5  to  .£25. 

In  the  Faculty  of  Medicine  the  most  important  is  the  Bris- 
bane bursary.  The  annual  value  is  £50,  and  it  is  tenable  for 
four  years.  The  Walton  bursary,  founded  in  1763  by  Dr. 
William  Walton,  Huntingdon,  yields  .£36  per  annum ;  and  in 
1872  Dr.  Harry  Rainy,  Emeritus  Professor  of  Medical  Jurispru- 
dence in  the  University,  founded  two  bursaries,  value  .£20  each 
per  annum.  Of  the  "  bursaries  in  any  faculty,"  a  noticeable 
one  is  that  -which  was  founded  in  1867  by  the  Highland  Society 
of  London.  The  value  is  .£25,  and  it  is  tenable  for  four  years. 
The  competition  is  open  to  natives  of  the  fourteen  Highland 
counties,  and  the  subjects  of  examination  are  Gaelic,  La.tin, 
Greek,  Mathematics,  and  Scottish  History. 

The  George  A.  Clark  bursaries,  four  in  number,  annual  value 
.£225  each,  founded  in  1872  by  Mr.  George  A.  Clark,  manufac- 
turer, Paisley,  are  open  to  competition  to  Masters  of  Arts  with 
honours,  of  not  more  than  three  years'  standing.  There  are 
two  Breadalbane  scholarships,  of  .£50  each,  devoted  to  the 
encouragement  of  pure  and  applied  science.  The  Sandford 
Greek  scholarship,  founded  in  memory  of  Sir  Daniel  K.  Sand- 
ford,  yields  a  salary  of  .£19  per  annum.  Two  Eglinton  fellow- 
ships (of  about  .£90  each)  are  open  only  to  students  who  have 
taken  the  degree  of  M.A.  in  Glasgow  University.  The  Luke 
fellowship  (value  .£120  per  annum)  is  awarded  on  examination 
in  Classics  and  Ancient  History,  Moral  Philosophy,  Logic  and 
Metaphysics,  and  English  Literature.  The  John  Clark  scholar- 
ship (£50  annual  value)  is  open  for  competition  to  "  Protestant 
students,  eons  of  Protestant  parents,"  who  have  completed 
their  curriculum  in  Arts  in  Glasgow  University.  The  Findlater 
scholarship  of  .£50  value  is  awarded  annually  by  competition 
to  a  student  of  divinity.  The  Metcalfe  fellowship,  value  .£100 
per  annum,  and  tenable  for  three  years,  is  awarded  by  competi- 
tion in  the  mathematical  department  for  the  degree  of  M.A. 
with  honours.  The  Ferguson  scholarships,  six  in  number  (each 
of  the  annual  value  of  .£80),  have  been  instituted  by  the  trustees 
of  the  late  Mr.  Ferguson,  of  Cairnbrock,  out  of  his  legacy  of 
.£50, 000  for  educational  and  other  purposes. 

In  this  connection  may  also  be  noticed  the  Snell  exhibitions, 
which  were  founded  in  1677  by  John  Snell,  Esq.,  of  Uffeton, 
Warwickshire,  for  the  purpose  of  educating  Scottish  students  at 
Oxford.  Two  or  three  of  the  exhibitioners  are  nominated 
annually,  after  competition,  by  Glasgow  University.  The 
fund  now  affords  about  ,£110  annually  to  each  of  fourteen 
exhibitioners. 

Early  in  the  century,  James  Watt,  LL.D.,  presented  the 
University  with  a  perpetual  annuity  of  .£10  for  the  institution 
of  a  prize  in  connection  with  science  or  the  useful  arts.  Besides 
other  money  prizes,  two  of  which  amount  to  .£21  each,  there 
are  the  Gartmore,  Ewing,  Jeffrey,  Cowan,  and  Cleland  gold 
medals,  for  proficiency  in  classical  literature  or  philosophy.  A 
silver  medal  in  mental  philosophy  is  bestowed  annually  by  the 
University. 

The  Library  connected  with  the  University  was  founded  in  the 
fifteenth  century,  and  it  contains  a  valuable  collection  of  books. 
Another  interesting  possession  of  the  College  is  the  Huriterian 
Museum,  which  was  founded  by  the  eminent  William  Hunter, 
M.D.,who  bequeathed  to  the  University  his  extensive  collection 
of  books,  manuscripts,  paintings,  scientific  specimens,  and  anti- 
quarian relics,  and  appropriated  ,£8,000  for  the  erection  of  a 
building  to  contain  his  munificent  bequest. 

On  the  removal  of  the  University  to  its  new  buildings  at 
GilmoreHill,  accommodation  was  provided  for  the  collections  in 
the  eastern  half  of  the  north  front,  which  consists  of  two 
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halln,  tho  upper  one  being  gaUeried  ;  and  the  rearrangement  of 

•  •urn  is  being  proceeded  with  a*  rapidly  a*  circumstances 

duo  a  Botanic  Garden  in  connection  with  th.< 

tho   F'rofoBBor  of  Botany  give*  the  praotical 

portions  of  his  coarse. 

I.KSSONS  IN  (JKiHJKAI'HY.— XI.III. 

MAP    MAKING M EKCATOK'U    I'UOJKC  I 

We  nhall  now  bring  our  Lessons  on  Geography  to  a  close,  in  this 
,  with  a  few  praotical  remarks  on  map-making 

•  .  tin-  iiMni.-tiona  that  hare  been  already  given  in 

n  lessons   for  delineating  the    continents    of   Europe, 

N..rth  and  South  America,  or  any  large  portion 

Ts  surface,  the  form  of  projection  known  as  the 

projection  being  chiefly  used.     In  the  present  lesson  wo 

..n*i«lcr  tho  method  of  drawing  a  map  of  the  world,  \>y 

means  of  the  rectangular  form  of  projection,  called,  after  its 

r,    M creator's  Projection,  after   making  a  few  remarks 

mode  of  procedure  to  be  adopted  in  delineating  and 

colouring  maps  of  iUl  kiml*. 

Tho  various  mathematical  instruments  required  have  been 
already  enumerated  at  tho  commencement  of  our  "  Lessons  in 
Geometry,"  and  it  will  suffice  to  repeat  here  that  tho  draughts- 
man must — in  addition  to  compasses,  rulers  of  various  kind-, 
ruling  pens  suitable  for  drawing  fine  and  thick  linos,  and  a  T 
square — also  provide  himself  with  a  beam  compass,  for  de- 
scribing arcs  of  circles  having  a  radius  too  long  to  admit  of  their 
being  drawn  by  an  ordinary  compass,  and  a  flexible  steel  bow, 
for  drawing  a  curved  line  through  any  number  of  given  points 
not  less  than  three  in  number. 

It  is  best,  if  possible,  to  pin  the  drawing  paper  on  which  a 
map  is  to  be  drawn  on  a  drawing  board  of  considerable  size,  or, 
what  is  still  better,  on  the  well-planed  top  of  a  deal  table,  the 
edges  of  which  have  been  truly  squared.  The  beam  compass 
can  be  used  with  ease  on  the  flat  top  of  a  table,  while  the 
management  of  this  instrument  on  a  board  too  small  to  include 
the  centres  from  which  it  is  required  to  strike  arcs  of  small 
curvature  is  attended  with  difficulty,  owing  to  the  necessity  of 
taking  the  centres  on  a  plane  that  is  lower  than  the  plane  of  the 
board  on  which  tho  paper  is  pinned — »s,  for  example,  when  the 
board  is  laid  on  a  table  in  which  we  are  obliged  to  fix  the  leg  of 
the  beam  compass  round  which  the  beam  must  revolve  in  striking 
the  arcs. 

The  outline  of  a  map  consists  of  the  delineation  of  the  coast- 
line, rivers,  canals,  railroads,  etc.  The  coast-lino  should  be  a 
carefully-drawn  line  of  uniform  thickness  throughout,  more  or 
less  broken  by  salient  and  retiring  curves  and  angles,  according 
to  the  character  of  tho  coast.  The  head-streams  of  rivers  should 
be  finely  traced,  the  main-stream  being  a  line  that  gets  thicker 
and  thicker  as  it  approaches  the  coast-line.  All  angles  should 
be  sedulously  avoided  in  drawing  a  river's  course.  Canals  and 
railroads  must  be  indicated  by  lines  of  equal  thickness  through- 
out. All  work  of  this  kind  should  be  done  with  etching  pens 
or  good  steel  pens,  as  well  as  the  names  of  towns,  rivers,  etc., 
in  smaller  type  or  writing.  The  large  names  should  bo  outlined 
with  a  pen  and  filled  in  with  a  brush,  as  the  scraping  of  the  pen 
in  colouring  over  a  wide  space  makes  the  work  look  scratchy 
when  done.  Swamps  and  woods  may  be  drawn  in  with  the  pen, 
and  mountain  ranges  shaded  with  either  pen  or  brush,  the  latter 
being  preferable  for  fine  as  well  as  coarser  work.  Degree  lines 
should  be  ruled  with  the  finest  of  ruling  pens,  a  larger  and  heavier 
pen  being  used  for  the  thick  lines  that  form  the  outer  border. 

Bo  careful  always  to  use  Indian  ink,  as  this  will  not  run,  like 
ordinary  writing  ink,  when  the  map  is  coloured.  For  colouring, 
we  should  use  colours  derived  from  animal  and  vegetable  sub- 
stances rather  than  those  obtained  from  mineral  substances. 
For  instance,  Prussian  blue  and  indigo  furnish  far  more  even 
tints  than  cobalt,  and  crimsen  lake  a  smoother,  less  cloudy  wash 
than  vermilion  or  red  ochre.  Mineral  colours  may,  how. 
used  where  variety  is  required  in  indicating  boundary  lines. 

We  now  pass  on  to  describe  Mercator's  Projection.  This 
form  of  projection,  which  was  invented  by  Gerard  Mercator,  a 
mathematician  and  geographer  who  was  born  at  Kupelmonde, 
in  the  Netherlands,  in  1512,  is  a  projection  of  the  earth's  surface 
on  a  flat  sheet  of  paper,  contrived  in  such  a  manner  that  the 
relative  proportions  under  every  degree  of  latitude  are  pre- 
served, although  the  parallels  and  meridians  are  represented  by 


straight  line,  at  right  angle,  to  one 
reader*  a  clearer  idea  uf  what  U 
having  an  eitrwnely 


To  fir*  ocr 


•eribing  cylinder  tonohinf  the  iptier*  at  the 
sphere  were  then  mbfeoted  to  a  uniform 
direction  until  it-  elaitfo  surface  vac  extended  far 
come  into  contact  with  the  inside  of  th«  droaawcrtbiaff 
the  meridian*  would  bt  extended  into  straight  ji *nn*)iti*«iaf 
linen,  and  the  parallel*  into  equal  drele*.  the  whole  beta*  in- 
scribed within  tho  cylinder.  If  the  cylinder  wen  then  oat  open 
down  one  of  the  meridian*  and  flattened  oat,  the  interior  womld 
represent  the  form  of  projection  known  a*  Mereator'*  Pro)** 
«:•...  in  which  all  the  meridian*  and  paralM*  IMUM  the  aapee* 
of  straight  line*  at  right  angle*  to  on*  another. 

To  draw  the  parallels  and  meridian*  for  a  map  of  the  world 
on  Mercator's  Projection,  finit  draw  a  straight  line,  A  B,  a*  in 
Fig.  19,  in  a  horizontal  position,  and  through  a  point  c  in  it, 
taken  a*  near  tho  centre  a*  poaaible,  draw  the  straight  line  0  • 
at  right  angle*  to  it  Then  ••enm*  a  *paoe  for  6°,  10°,  16°,  or 
20°,  on  the  equator,  which  U  represented  by  the  tin*  A  B,  and 
sot  off  30,  18,  12,  or  9  of  these  (pace*  accordingly  from  the 
point  of  intersection  c  of  the  two  straight  line*,  along  c  A  and 
c  B.  In  Fig.  19,  we  have  assumed  15°  a*  the  •pace  between  the 
meridians  to  bo  laid  down  on  the  map,  and  from  c  twelve  •pace* 
have  been  set  off  on  either  side  along  c  A  and  c  B,  numbered  15. 
30,  etu.,  and  terminating  at  the  point*  r  and  o,  al*p  marked 
180  west  and  180  cast.  Through  r  and  o,  two  *  trait;  ht  lines 
H  K,  L  M  must  be  drawn,  cutting  A  B  at  right  angle*  and  parallel 
to  D  E.  They  will  determine  the  limits  of  the  map  on  the  we*t 
and  cast,  but  it  is  sometimes  thought  necesaary  to  repeat  the 
last  meridional  division  on  one  side  of  the  map  upon  the  other 
in  order  to  show  the  connection  more  clearly,  but  this  i*  not 
absolutely  necessary.  Now  in  the  sphere,  a*  the  meridian* 
approach  the  poles,  the  arcs  of  latitude  included  between  any 
pair  of  these  diminish;  but  in  Mercator's  Projection,  a*  tho 
meridians  are  represented  by  parallel  straight  line*,  the  di»tano* 
included  between  them  remain*  the  same  throughout ;  the 
parallels,  therefore,  must  be  represented  by  horizontal  straight 
lines  parallel  to  the  equator,  but  placed  at  distance*  from  it, 
which  increase  in  proportion,  the  more  distant  the  parallel*  are 
from  the  equator  instead  of  being  at  equal  distances,  a*  when 
they  are  represented  by  circles  as  in  the  sphere,  arc*  of  circle* 
as  in  the  conical  form  of  projection,  and  by  right  line*  as  in  the 
method  adopted  for  drawing  the  maps  of  Africa  and  Sooth 
America. 

The  proper  distance  of  every  parallel  of  latitude  from  the 
equator  in  Mercator's  Projection  has  been  calculated  by  a  proo*M, 
to  understand  which  requires  a  knowledge  of  trigonometry,  and 
the  results  embodied  in  the  table  given  below,  in  which  the 
distance  of  each  parallel  of  latitude,  the  tropics  and  the  arctic 
and  antarctic  circles,  has  been  shown  in  terms  of  minute*  of  the 
equator. 

TABLE  FOE  THE  CONSTRUCTION  OF  MAPS  ox  MEKCATOK'S 
PROJECTION,  SHOWING  THE  DISTANCE  OF  EVERY  PABAI*- 
LEL  OF  LATITUDE  FROM  THE  EQUATOR  ix  TERMS  OF 
MINUTES  OF  THE  EQUATOR, 
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Wo  shall  find  this  table  of  the  utmost  importance  in  con- 
structing maps  and  charts  on  Mercator's  projection :  indeed, 
it  would  be  impossible  to  work  with  accuracy  without  it. 

On  referring  to  the  table,  in  the  present  case,  we  find  that 
the  distance  of  the  loth  parallel  of  latitude  north  or  south  of 
the  equator  is  910  minutes  (neglecting  the  decimals,  which  are 
unimportant  in  small  maps),  or  10  minutes  more  than  the  space 
Assumed  for  15°,  in  which,  of  course,  there  is  15  X  CO,  or  900 
minutes.  In  other  words  the  distance  between  the  equator  and 
the  15th  parallel  of  north  or  south  latitude  is  more  than  the 
space  assumed  for  15°  at  the  equator  by  its  90th  part.  To 
measure  these  fractional  parts  a  diagonal  scale  must  be  con- 
structed on  the  principle  shown  in  Fig.  16  (Vol.  II.,  p.  356),  a 
square  being  constructed  on  the  space  assumed  for  15°,  and  the 
aides  being  divided  into  six  parts,  each  representing  150  minutes, 
and  the  top  and  bottom  into  ten  parts  ;  diagonal  lines  being 
drawn  from  side  to  side,  as  shown  in  the  figure  to  which  reference 
has  been  made,  and  perpendiculars  from  top  to  bottom — the 


the  parallels  of  latitude.  It  is  generally  considered  sufficient  to 
carry  the  map  of  the  world  on  Mercator's  Projection  as  far  as 
the  80th  parallel  of  north  latitude  and  the  60th  parallel  of 
south  latitude,  as  all  the  land  on  the  earth's  surface  of  which  wo 
have  any  certain  knowledge  is  included  within  these  limits. 

The  meridians  of  longitude  must  now  be  drawn  on  either  side 
of,  and  parallel  to,  the  straight  line  D  E,  through  the  points  num- 
bered 15,  30,  45,  60,  etc.,  and  carried  as  far  as  the  lines  H  L, 
K  M,  which  form  the  limits  of  the  map  at  the  top  and  bottom. 
The  central  line,  D  c  E,  is  the  meridian  of  Greenwich.  The  pro- 
i  jection  must  be  completed  by  drawing  the  border,  and  marking 
'  or  numbering  the  meridians  and  parallels  at  the  sides  and  top 
and  bottom  of  the  map.  If  it  be  desired  to  divide  the  spaces 
between  each  ruled  parallel  in  the  inner  part  of  tho  border  into 
degrees,  the  distance  of  each  degree  must  be  separately  set  off 
from  the  equator,  in  terms  of  minutes  of  the  equator,  by  aid 
of  the  table  and  diagonal  scale. 

It  should  be  said  that  in  Mercator's  Projection  the  relative 
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Fig.  19. — DIAGRAM  OF  MERCATOR'S  PROJECTION. 


perpendiculars  will  divide  the  diagonals  into  fifteens,  from 
which  the  fractional  parts  maybe  taken  with  tolerable  accuracy. 
The  proportionate  length  of  a  line  of  91 0  minutes  being  thus  de- 
termined, it  must  be  marked  off  on  either  side  of  F  and  G,  along 
the  lines  F  H,  F  K,  G  L,  G  M.  In  the  diagram  this  is  shown  by 
the  points  numbered  15,  above  and  below  F  and  G.  Straight 
lines  drawn  through  these  opposite  pairs  of  points,  above  and 
below  the  equator,  will  determine  the  15th  parallel  of  latitude 
north  and  south  of  the  equator. 

In  the  same  way  the  parallel  of  30°  north  and  south  latitude 
will  be  found  to  be  1,888  minutes  in  distance  from  the  equator, 
which  is  equal  to  twice  the  space  assumed  for  15°  X  88  minutes. 
It  will  therefore  be  necessary  to  take  the  length  of  88  parts  from 
the  diagonal  scale  and  add  it  to  twice  the  space  assumed  as  15° 
at  the  equator,  and  again  set  off  the  whole  of  the  distance  thus 
obtained  on  the  lines  F  H,  F  K,  G  L,  G  M,  from  the  points  F  and  G. 

This  distance  is  shown  by  the  points  marked  30  above  and 
below  F  and  G.  The  parallels  of  30°  north  and  south  of  the 
equator  must  be  drawn  through  the  opposite  pairs  of  these  points, 
as  in  the  case  of  the  parallels  of  15°.  A  similar  course  must  be 
adopted  for  the  remaining  parallels,  and  the  tropics  of  Cancer 
and  Capricorn,  which  are  not  shown  in  the  diagram.  The 
parallels  may  be  carried  as  far  north  and  south  of  the  equator 
as  may  be  considered  desirable,  and  the  limits  of  the  map  fixed 
by  drawing  straight  lines,  H  L,  KM,  parallel  to  the  equator  or 


proportions  of  the  land  and  water  between  every  successive  pair 
of  parallels,  and  even  of  the  meridians  and  parallels  themselves, 
are  carefully  preserved ;  but  the  necessity  that  exists  of  increas- 
ing the  size  of  the  meridians  and  parallels  towards  the  north 
and  south  of  the  map,  renders  a  far  greater  space  to  be  given 
to  the  land  and  water  in  these  regions  than  they  actually 
occupy,  and  unless  this  is  fully  understood  a  false  notion  is  apt 
to  be  conceived  of  the  relative  proportions  of  different  parts  of 
the  world  at  the  equator,  and  in  high  northern  and  southern 
latitudes,  in  length,  breadth,  and  superficial  area.  For  this 
reason  it  is  impossible  to  effect  measurements  on  a  map  of  this 
kind  by  a  scale  of  miles,  as  no  scale  can  be  constructed  that 
would  suit  every  part  of  the  map. 

Mercator's  Projection  is  especially  used  for  drawing  charts  for 
the  use  of  sailors,  because  on  a  map  of  this  kind  a  ship's  course 
may  be  laid  down  in  a  straight  line,  since  a  straight  line  drawn 
in  any  part  of  it,  and  in  any  direction,  would  intersect  all  the 
meridians  at  the  same  angle,  and  this  would  also  be  the  case 
with  the  parallels.  This  part  of  the  subject,  however,  belongs 
properly  to  navigation,  and  we  need  not  enter  on  it  here  further 
than  to  point  out  the  advantage  which  this  kind  of  construction 
offers  to  the  mariner  who,  in  an  ordinary  map,  or  on  a  plani- 
sphere or  projection  of  a  hemisphere  on  a  flat  surface,  would 
have  to  mark  his  course  by  a  curved  line,  which  would  be  at- 
tended with  considerable  difficulty. 
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THE    NBW   WORLD:    KOBTH,   CENTRAL,   AHD   SOUTH    AMERICA. 

Climate  and  Soil— Temperature*  of  Old  and  New  World  compared— 
Baw  Produce,  Animal,  Vegetable,  and  Mineral. 

it,-  and  >'..//.     A  MII  \.  \-  of  any  good  map  suffices 

•\vthal   tin-    \«-w   World   iiiu.it.  ul'  ncM-r.,.-itv,  tliH'iT 

.ally  in  climate  and  soil   from   tin:   <H<1    U'urld  in 

|Mjnilin.t:  latin*  chief  mountain  ridge  runs 

nortli  iind  south,  or  nrarly  tit  right  angles  to  tin-  mountain 

i -iiL-i-  of  the  Old  World.     Tho  counter-slope  of  this  ridge 

^ting  in  South  America  of  a  IOIIL- 
riding  precipitously  towards  the    I 
Orran.     Tho  groat  expanse,  therefore,  of  the  continent 
•ward,  towards  the  Atlantic.     This  difference  of 
n  the  two  continents  is  very  remarkable. 
Although  tin;  New  World  runs  through  every  zone, 
-!  average  temperature,  compared  with  that  of  the 
Old  World,  is  lower.      Tho  Pacific,  or  western  coast,  is 
warnu-r  generally  than  the  Atlantic  or  eastern  coast, 
ponding,   in  this    respect,  with   the  western  and 
n    boundaries,   respectively,   of   the    Old   World, 
variations  and  resemblances   are  approximately 
marked  by  the  floral    zones,   as    summarised   in   the 
following  chart : — 


If  we  connect  the  corresponding  points  of  the  two 
hemispheres  by  lines  across  the  Atlantic  and  Pacific- 
Oceans,  we  complete  the  botanical  belts  encircling  the 
world.  We  also  see  that  the  Arctic  vegetation  has  no 
analogue  in  the  southern  hemisphere,  the  land  not  ex- 
tending, except  in  Patagonia,  even  to  the  limit  of  wheat, 
and  therefore  far  from  the  limit  of  hardier  grains  and  of 
trees. 

North  America. — We  may  infer  from  the  contour  and 
vertical  relief  of  North  America  many  of  its  climatic 
features.  (1.)  The  land  is  broadest  in  the  north,  where 
it  expands  to  embrace  the  pole,  and  at  the  same  time 
lies  so  low  as  to  interpose  no  barrier  to  the  Arctic 
blasts  which  sweep  down  from  the  north.  (2.)  The 
tropical  lands  taper  to  an  isthmus ;  there  is,  therefore, 
but  a  small  part  of  the  continent  in  the  torrid  zone, 
and  even  this  is  mountainous.  (3.)  The  west  coast 
consists  of  mountains  and  table-lands,  which  prevent 
the  warm  and  humid  winds  of  the  Pacific  from  crossing 
the  country;  while  the  minor  Appalachian  ridge,  on 
the  eastern  side,  completes  a  broad  valley  for  the 
Mississippi — the  uninterrupted  channel  for  the  northern 
winds  from  the  pole  to  the  Gulf  of  Mexico.  We  see, 
in  consequence,  that  the  central  lowlands  must  be  the 
coldest  part  of  North  America — a  fact  marked  upon 
the  map  by  the  deflection  of  the  isothermal  lines. 

One  further  element  of  climate  must  be  taken  into 
account — that  of  the  marine  currents.  The  Pacific 
currents,  not  so  well  investigated  as  those  of  the 
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Atlantic,  contribute  from  their  direction  to  raise  the 
tompei  ho  western  coast.  Tho  Atlantic  current* 

have  already  been  considered  in  relation  to  the  climate 
ope.    Let  us  now  trace  their 

of  America.  The  source  of  the  Gulf  Stream 
is  in  t  lie  Gulf  of  Mexico,  where  the  boated  waters,  instead 
of  giving  life  and  health,  as  they  do  to  our  own  country, 
increase  the  pestilential  nature  of  the  swamps  of  the 
Mississippi  delta  and  the  Florida  shores.  At  Cap* 
Hattoras  the  Gulf  Stream  curves  away  from  America  in 
a  north-ea«t  direction  across  tho  Atlantic.  The  amelio- 
rating powers  of  tho  current  are  thus  carried  away  from 
tho  continent  where  it  originated,  and  instead  thereof. 
Arctic  counter-currents  sweep  along  the  east  shores)  of 
Greenland  and  down  Baffin's  Bay.  These  cold  current*  f 
united,  stream  along  tin-  American  shores, rendering  the" 
neighbouring  lands  hopelessly  barren,  almost  to  the  45tu 
degree  of  latitude.  Such  is  tho  force  of  the  Arctic 
counter-current  that  it  brings  the  icebergs,  formed  from 
tho  Greenland  glaciers,  southwards  to  the  Gulf  Stream, 
where  the  denser  and  colder  waters  sink  below  the  warm 
flood,  still  driving  the  icebergs  onward  in  opposition  to 
the  surface  flow,  till  the  higher  temperature  dismantles 
their  pinnacles  and  dissolves  their  masses.  Thus  are 
created  the  almost  perpetual  fogs  of  Newfoundland.  The 
limit  of  icebergs  in  the  Atlantic  is  about  46°,  the  latitude 
reached  in  Europe  by  tho  vine.  Inland,  two  or  three 
degrees  higher  latitude,  equivalent  to  that  of  Brittany 
and  Normandy,  the  ground  is  covered  with  snow  for 
more  than  half  tho  year;  and  beyond  50°,  a  latitude 
which  London  exceeds  by  nearly  two  degrees,  there  is 
scarcely  any  cultivation.  The  vast  forests  of  tho  American 
plains  tend  also  to  lower  the  temperature  by  intercepting 
the  sun's  ravs,  and  thus  preventing  the  absorption  of 
its  heat.  The  enormous  clearings,  on  the  other  hand* 
have  already  sensibly  modified  tho  rigour  of  the  climate. 
Nevertheless,  the  summers  of  North  America  are  hot. 
Its  climate  is  essentially  extreme,  both  from  the  ex- 
tensive range  of  territory,  and  also  from  its  being  shut 
out  by  the  mountains  from  the  equalising  ocean  winds. 
Only  the  table-lands  and  mountains  of  the  west  are  ex- 
ceptional. The  Mexican  table-land  enjoys  continual 
spring,  the  causes  of  which  are  easily  seen.  The  isthmus 
connecting  the  north  and  south  continents  exhibits  every 
phase  of  climate  in  vertical  zones,  from  the  almost  un- 
endurable tropical  heat  at  the  base,  to  Arctic  elevations 
and  the  line  of  perpetual  frost. 

South  America. — The  bulk  of  South  America  is  tropical, 
and  its  southern  part  diminishes  in  breadth  rapidly  on 
approaching  the  pole.  The  climate  of  South  America 
is,  therefore,  latitude  for  latitude,  of  a  higher  tempera- 
ture than  that  of  North  America.  The  table-land  of 
Quito  (9,000  feet),  like  that  of  Mexico,  is  ever  vernal,  and 
the  Andes  of  the  equator  range  through  all  the  vertical 
zones  of  vegetation.  The  region  of  Patagonia,  riverless 
and  hilly,  is  dry,  barren,  and  cold. 
Soil. 

The  New  World  is  pre-eminently  the  country  of  great 
plains,  through  which  flow  the  longest  rivers  in  the 
world.  These  plains,  except  where  physical  conditions 
evidently  forbid,  such  as  in  the  Arctic  lowlands,  are 
generally  fertile,  the  river  valleys  being  exceedingly  so, 
and  in  particular,  the  basins  of  the  Mississippi  and  the 
Amazon.  Parts  of  the  plains,  both  north  and  south, 
are  barren,  and  sometimes  salt,  but  there  are  no  dttert* 
to  compare  with  those  of  Africa  or  Asia.  Quite  a  fourth 
of  the  soil  is  reckoned  as  unproductive. 

The  great  central  plain  or  North  America  is  divided 
by  a  watershed  1,000  to  1,500  feet  high,  in  lat.  49°,  into 
the  Mackenzie  and  the  Mississippi  lowlands.  The  Mac- 
kenzie lowlands,  towards  the  Arctic  Ocean,  form  a 
very  gentle  declivity,  consisting  of  swampy  and  frozen 
marshes.  The  Mississippi  lowlands  comprise  the  prairies 
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(the  French  name  for  meadows)  and  savannas  (from 
the  Spanish  sdbana,  a  sheet).  These  plains  are  treeless 
but  fertile,  the  prairie  grass  growing  upon  them  to  the 
height  of  ten  or  twelve  feet,  and  covering  spaces  to  the 
eye  like  limitless  seas  of  vegetation.  Many  thousands 
of  square  miles  of  the  same  lowlands  are  covered  by 
the  forests  or  backwoods  of  North  America,  and  the 
whole  plain,  from  the  Arctic  Ocean  to  the  Gulf  of 
Mexico,  exceeds  Europe  in  size. 

There  are  three  distinctive  river  plains  in  South 
America. — (1.)  The  Llanos  (Spanish,  level  fields),  or 
plains  of  the  Orinoco.  These  are  grassy  flats,  covering 
150,000  square  miles,  between  the  equator  and  10°  north 
latitude.  So  level  are  the  llanos  that,  at  500  miles  from 
the  ocean,  the  ascent  generally  is  not  more  than  200  feet, 
with  a  few  exceptional  cases,  such  as  Bolivar,  200  miles 
inland  and  300  feet  in  elevation.  The  greater  part  of 
the  region  is  inundated  in  the  wet  season,  to  which 
is  due  its  peculiar  character.  As  the  water  disappears 
in  the  dry  season,  it  is  followed  by  a  rapid  growth  of 
grass,  which  in  turn  becomes  parched  and  very  combus- 
tible, and  conflagrations  occur  over  thousands  of  miles. 

(2.)  The  Selvas  (Latin  silva,  Spanish  selva,  a  wood).  The 
selvas,  or  woody  plains  of  the  Amazon,  cover  nearly  the 
whole  drainage  area  of  that  river,  an  extent  of  2,000,000 
square  miles.  The  selvas  are  the  largest  forests  in  the 
world.  Favoured  with  abundant  moisture  and  tropical 
heat,  the  trees  attain  dimensions  unseen  elsewhere,  their 
height  reaching  generally  from  one  hundred  to  two 
hundred  feet.  The  rankest  profusion  of  climbing  plants, 
which  are  the  growth  of  a  soil,  the  rich  produce  of 
centuries  of  vegetable  decay,  twine  round  the  trunks  to 
the  top,  and,  reaching  over,  interlace  the  trees,  and, 
combined  with  the  thick  undergrowth,  constitute  a  wall 
of  vegetation  impregnable  except  to  the  constant  strokes 
of  the  hatchet. 

(3.)  The  Pampas  is  the  native  name  for  the  treeless 
plains  of  the  basin  of  La  Plata.  These  are  generally 
dry,  but  covered  with  grass.  There  are,  however,  ex- 
tensive tracts  of  a  different  character.  In  the  north- 
west thistles  take  the  place  of  grass,  and  grow  of 
amazing  magnitude  and  number.  There  are  also  sandy 
and  saline  deserts.  Las  Salinas,  a  salt  desert  in  the 
north,  is  30,000  square  miles  in  extent.  The  pampas  are 
rerdant  where  watered  by  the  affluents  of  the  La  Plata, 
but  arid  and  withered  out  of  reach  of  these  streams. 
"Near  the  Andes  the  plains  become  boggy.  Humboldt 
speaks  of  these  terrestrial  expanses  as  more  awe-inspir- 
ing than  the  highest  mountains.  There  is  nothing  in  the 
landscape  to  soften  the  feelings  of  sadness  and  gloom, 
where  everything  seems  silent  and  motionless;  and 
during  thirty  days'  journey  the  plain  appears  to  ascend 
to  the  sky,  and  the  vast  and  profound  solitude  looks  like 
an  ocean  covered  with  sea-weeds. 
.  Mineral  Produce. 

The  geological  structure  of  America  is  eminently 
favourable  for  mineral  deposits.  The  whole  length  of  the 
great  mountain  ridge,  from  the  British  territories  in  the 
north  to  the  point  where  the  Andes  leave  the  mainland 
and  form  the  Patagonian  archipelago,  is  more  or  less 
metalliferous.  The  same  may  be  said  of  the  hilly  parts 
of  Canada,  and  also  of  the  Alleghany  region  of  the  United 
States,  but  not  of  the  "West  Indies.  Besides  the  Andes, 
properly  so  called,  the  adjoining  territory  of  Venezuela 
is  rich  in  metals,  and  the  mountainous  parts  of  Brazil 
are  similar.  The  minerals  of  South  America  are  more 
restricted  as  to  locality  than  those  of  North  America ; 
the  immense  woody  plains  of  the  Amazon,  without  a 
hill  and  without  stone  or  mineral,  separate  the  western 
metalliferous  regions  from  the  eastern.  They  consist 
especially  of  gold  and  silver,  which  have  been  sought  to 
the  neglect  of  the  common  useful  metals,  although  these 
last  are  probably  more  profitable  to  work. 


North  America. — Gold,  silver,  tin,  quicksilver,  copper, 
lead,  and  iron  are  found  in  North  America.  Mexico  is 
rich  in  gold,  the  gold-bearing  strata  extending  southward 
through  Central  America  into  Guatemala,  and  north- 
wards into  the  richest  gold-fields  of  the  continent,  those 
of  California.  Gold  is  found  in  smaller  quantities  in 
the  United  States,  chiefly  within  the  high  grounds  of 
the  Alleghanies  or  Appalachian  region.  Mexico  alone 
produces  silver,  tin,  and  quicksilver.  Mines  of  copper 
and  lead  exist  in  Mexico,  the  United  States,  and  Camida. 
Iron  is  produced  in  the  same  countries,  and  also  in 
Guatemala.  Plumbago  is  abundant  in  Canada,  and  is 
found  in  the  United  States,  where  likewise  a  great 
quantity  of  zinc  exists.  The  produce  of  the  quicksilver 
mines  of  California  surpasses  that  of  all  others,  and 
regulates  the  price  of  this  valuable  metal  in  every  market 
of  the  world.  Its  essential  use  in  separating  gold  from 
the  quartz,  in  which  this  last  metal  is  embedded,  has 
stimulated  the  working  of  the  mines  in  recent  years. 

Next  to  the  metals,  the  chief  mineral  produce  is  coal. 
The  coal-fields  of  the  United  States  are  the  largest 
known,  embracing  an  area  more  than  double  that  of 
Great  Britain.  These  immense  deposits  lie  chiefly 
within  the  western  slopes  of  the  Alleghany  region — 
Western  Pennsylvania,  Ohio,  and  Yirginia  West — in  the 
peninsular  tract  of  country  between  the  great  lake  basins 
of  Michigan,  Huron,  and  Erie  (state  of  Michigan),  and 
in  the  region  extending  across  the  lower  Missouri  and 
Arkansas  rivers,  including  the  diversified  tract  of  the 
Ozark  mountains.  These  vast  stores  of  coal  are,  how- 
ever, but  little  worked,  and  the  produce  of  the  United 
States  is  nothing  like  that  of  Great  Britain,  and  in- 
deed hardly  exceeds  the  yield  of  the  little  kingdom  of 
Bekrinm. 

In  Canada,  the  vast  Laurentian  and  Silurian  deposits 
forming  the  chief  part  of  the  river  valley  of  the  St, 
Lawrence  oppose  the  occurrence  of  coal,  but  New  Bruns- 
wick and  Nova  Scotia,  both  now  included  in  Canada, 
have  workable  coal-fields.  On  the  other  side  of  the 
Continent,  coal  of  excellent  quality  is  procured  in  the- 
adjacent  Vancouver's  Island,  and  is  wrought  to  a  con- 
siderable extent. 

If  wanting  in  coal,  Canada  has  other  rich  mineral 
resources.  The  shores  of  Lakes  Huron  and  Superior 
yield  abundance  of  copper,  and  possess  besides,  lead, 
plumbago,  and  other  ores ;  petroleum,  or  mineral  oil, 
obtained  recently  in  enormous  quantities  from  tho 
carboniferous  area  of  the  United  States,  and  from  that 
portion  of  Upper  Canada  lying  between  Lakes  Huron 
and  Erie,  must  be  added  to  this  brief  survey  of  tho 
New  World. 

Salt  is  common  in  many  parts  of  the  North  American 
continent.  Some  fine  specimens  of  marble  are  quarried 
in  Canada,  and  in  the  United  States,  where  also  slato 
and  asbestos  are  found. 

West  Indies. — The  TOCKS  composing  the  larger  and 
smaller  islands  differ  respectively  in  their  geological 
character,  and  therefore  in  their  mineral  produce.  In 
the  small  islands  of  volcanic  origin,  metallic  lodes  or 
ores  are  rare,  although  Porto  Rico  produces  gold. 
Copper  and  iron  are  found  in  Cuba,  and  lead  in  Jamaica. 
Almost  all  the  metals  are  believed  to  be  represented  in 
St.  Domingo,  together  with  coal,  porphyry,  and  numerous 
other  minerals,  although  not  many  are  wrought. 

South  America. — The  metals  of  South  America  are  the 
same  as  those  of  North  America;  but  only  one  lead 
mine,  an  argentiferous  galena,  has  yet  been  discovered 
— that  of  Carupano,  Venezuela;  in  Columbia  is  found 
the  infusible  and  rare  metal  platinum,  which  is  unknown 
in  the  northern  continent.  'Peru  is  the  principal  metalli- 
ferous region,  its  produce  being  gold,  silver,  and  copper, 
in  common  with  other  districts,  and  mercury  and  tin 
peculiar  to  itself.  Gold  is  supplied  by  Columbia,  Vene- 
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Of  common   minerals,    South  America   is   deficient ; 
i  id  salt,  as  already  referred  to,  being  the  chief 
products.  

READINGS    IN   LATIN.— X. 

CATULLUS. 

THE  writings  of  Catullus  rank  among  the  host  specimens  of 
Roman  poetry,  not  only  from  tho  beauty  of  thought  which  they 
display,  but  also  from  the  elegance  of  their  diction  and  scrupu- 
lous accuracy  of  rhythm.  Indeed,  Niebuhr,  the  great  German 
historian — to  whose  criticisms  on  tho  literature  of  Rome  wo 
have  already  on  more  than  one  occasion  alluded — goes  so  far  aa 
to  place  Catullus  at  the  head  of  the  Roman  poets.  He  remarks 
of  him  that  "  He  does  not  anxiously  seek  for  forms  and  words  : 
poetry  is  with  him  the  same  natural  expression,  the  same 
natural  language,  as  our  own  common  mode  of  expressing  our 
thoughts  is  with  us  :  he  was  a  gigantic  and  extraordinary 
,"  Such  terms  of  praise  may  seem  somewhat  exagge- 
rated, though  no  one  could  deny  tho  claim  of  Catullus  to  be 
considered  a  true  poet.  Unfortunately,  we  possess  but  few  of 
his  writings,  consisting  in  all  of  116  pieces,  of  which  but  some 
two  or  three  run  to  any  length,  many  of  them  being  only  from 
four  to  twelve  lines  each.  They  aro  of  various  kinds,  but  chiefly 
lyrical  and  epigrammatical ;  and  their  metres  are  close  and 
accurate  copies  of  the  Greek  measures,  and  tho  form  is  almost 
completely  Greek.  Hero  is  a  charming  little  poem  on  tho  death 
of  his  mistress's  pet  sparrow  : — 

CATULLUS,  III. — "Lucius  IN  MOBTE  PASSEBIB." 
Lugeto,  0  Veneres  Cupidinesque, 

Et  quantum  est  hominum  venustiorum  •. 

Passer  mortuus  est  mese  puellro. 

Passer,  deliciae  meaa  puellse, 

Qucm  plus  ilia  oculis  suis  amabat.  5 

X;>.m  mellitns  erat,  suamquo  norat 

Ipsam  tarn  bene  quam  puella  matrem  : 

Nee  seso  a  gremio  illius  movobat, 

Sed  circamsilicns  modo  hue  modo  illuc, 

Ad  solam  dominam  usquo  pipilabat.  10 

Qui  nunc  it  per  iter  tcnebricosum 

Illuc,  undo  negant  rediro  quemqnaci. 

At  vobis  male  sit,  malao  tcncbrm 

Orci,  quac  omnia  bolla  devoratis  : 

Tarn  bcllum  mihi  passerem  abstu  15 

O  factum  male !  O  misello  passer ! 

Tua  nunc  opera  meo)  puolloj 

Flendo  turgiduli  rubent  ocelli. 

NOTES. 

1.  Vencrcs  Cupidinesque.    The  plural  appears  to  be  used  merely  for 
poetical  effect.     Every  deity  of  love  of  either  stx. 
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4.  Dolicia.     Plural  in  apposition   with 
fuuud  in  plural.    80  Bttata,  •  letur.  eta, 

7.  Ipeau.   ktr  mtftru*.       To  UM  sparrow  J.aeUa  WM   <*M  —  (a* 
one  person  in  all  UM  world.     la  UM  same  way,  u<*«  »a  UUa  aad 
»"»t  (a  Greek  were  ueed  bjr  UM  diadpUw  of  a  pbitoaoober'e  ecfcool  to 
denote  tbe  nuuiter.     Hence  UM  pbraae  "  Ipae  dun "  (the  ..**« 
to  denote  an  authoritative  statement. 

11.  guinunctt.  By  a  poetical  eonoit  UM  sparrow  »  eappoead  t» 
KU.  like  human  bringa.  to  UM  shades  below,  after  death 

•  -.    I  ude  negant.  Ho  Hamlet  •peaks  of  "  That  •adtoeOfwMd  oaajsafev 
from  wboee  bourne  no  traveller  returns." 
Male  sit,  cune»  on  yea. 

17.  Tua  nuno  opera,  ete.  On  yew  aaaomil  (*•  putty  «ye»  •/  •»»  •*» 
ara  «woU«n  and  r<d  w.tA  tear*.  Ooellua  M  ueed  as  aa  a4»cttosaWs> 
diminutive  of  oculua. 

The  next  extract  is  tbe  poet'n  welcome  to  hat  bone  t — 
CATULLUS,  XXXI. — "An  SIEMIONEM  PJKXTWSULAM." 

PtcninHularum,  Sirmio,  insularumque 
Occllo,  qaaaoanqna  in  liquontibo*  siagnia 
Manque  vasto  fert  nterqno  Neptunn*  : 
Quam  to  libenter,  quamqno  kutus  inriao, 
Vix  mi  ipse  oredens  Thyniam  atqno  Bithynoa 
Liquisse  campos,  et  videre  te  in  tuto. 
O  quid  solatia  est  beatins  onris  r 
Quum  mens  onns  reponit,  ao  peregrine 
Lahore  feesi  veuimua  Larem  ad  nostrum, 
Dosidcratoque  ooqaieacimtu  lecto.  10 

Hoc  est,  quod  unum  est  pro  laboribos  tantii. 
Salve,  O  venuata  Sirmio,  atque  hero  gaode : 
Gandete  vosqne,  Lydiai  lacus  undaa : 
Bidcte  quidquid  est  domi  cachinnorum. 

NOTES. 

1.  Sirmio,  a  peninsula  on  Lake  Benooua,  now  Lago  di  Oarda. 

2.  Oeellu,  the  gem.     See  note  on  line  17  of  last  extract. 

3.  Uterque  Neptuuua.      The  god  of  either  kind  of  water— stagan 
(inland)  or  maria  (open  sea). 

7.  Solutis — curis,  thnn  freedom  from  cart ;  lit.,  (Kan  ear«§  looted  */. 

11.  Hoc  est,  etc.     Thit  one  thing  it  in  itself  lufflcient  rta»my*ut  fejt 
all  our  (otJ«. 

12.  Hero  gande,  rejoice  at,  welcome,  your  matter. 

13.  Lydiffl  lacus.    Benacua  is  ao  called  because  tbe  Rhjeti,  wbo  hred 
round,  were  said  to  be  of  Khtetian  origin. 

11.   Quidquid  est,  etc.     Lavgh,  everything  at  home  that  can  laugh. 

Here  is  an  epigram  on  one  Arrius,  whose  pronunciation  waa 
at  fault : — 

CATULLUS,  LXXXIV.— "DE  ABRIO." 

Chommoda  dicebat,  si  quando  commoda  vellet 

Dicere,  et  hinsidias  Arrius  insidias  : 
Et  turn  mirifico  sperabat  BO  ease  locutum, 

Quum,  quantum  poterat,  dixerat  hinsidiaa. 
Credo  sic  mater,  sic  Liber  avuncolua  ejus,  & 

Sio  maternus  avus  dixerat,  atque  a  via. 
Hoc  misso  in  Syriam,  reqnierant  omnibus  aurea, 

Audibant  eadem  hnec  leniter  et  leviter, 
lvTco  sibi  postilla  metuebant  talia  verba, 

Quum  subito  adfertur  nuntius  horribflia,  16 

lonios  iluctus,  postquam  illuc  Arrius  iaset, 

Jam  non  lonios  csse,  sed  H  ionics, 

NOTES. 

1.  Chommoda,  etc.  This  waa  Arrius'  pronunciation  of  commoda. 
The  point  may  be  preserved  in  the  translation  ;  thus,  Arrim  «Md  to  «ey 
IiaU vantage*  when  he  iiuant  advantaoei,  and  Aambiuho  for  amb**he*. 

3.  Et  turn,  etc.  He  thought  be  bad  caught  the  pronunciation  per- 
fectly whsn  ho  sounded  the  h  as  strong  aa  possible. 

5.  Credo,  etc.     1  «ic)>po««  if  had  run  in  the  family. 

7.  Hoc  inisso.  Whoa  Arrius  waa  sent  off  to  Syria,  we  boped  that 
wu  Lad  got  rid  of  his  barbarous  solecisms  ;  but  no— news  canM  that 
as  soon  as  ho  got  to  the  Ionian  sea,  it  was  Ionian  no  longer,  but 
Hionian. 

Tho  following  lines  are  from  the  epitbalamium  or  nuptial  aonf 
of  Poleus  and  Thetis,  the  longest  of  the  poet's  writing*  : — 

CATULLUS,  LXIV.— "EPITHALAMIUX  PELKI  ET  TMETIDOS," 

[Nnlla  domns  tales  nmquam  contoxit  amorce  :      88ft 
Nullus  amor  tali  conjunxit  foddere  amantea, 
Qualis  adest  Thetidi,  qnalis  concordia  Pdeo. 
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Currite  ducentes  subtemina,  currite,  fusi.] 

Nascetur  vobis  cxpers  terroris  Achilles, 
Hostibua  haud  tergo,  sed  forti  pectore  notua  :          340 
Qui  persjepe  vago  victor  certamine  cursus 
Flammea  prsevortet  celeris  vestigia  cervse. 
Currite  ducentes  subtemina,  currite,  fusi. 

Non  illi  quisqnam  bello  se  conferet  heros, 
Quum  Phrygii  Teucro  manabunt  sanguine  campi,     345 
Troicaque  obsidens  longinquo  mcenia  bello 
Perjuri  Pelopis  vastabit  tertius  heres. 
Currite  ducentes  subtemina,  currite,  fusi. 

Illius  egregias  virtutes  claraqae  facta 
Saepe  fatebuntur  gnatorum  in  funere  Eiatres,  350 

Quum  in  cinerem  canos  solvent  a  vertice  crines, 
Putridaque  infirmis  variabunt  pectora  palmis. 
Currite  ducentes  subtemina,  currite,  fusi. 

Namque  velut  densas  prosternens  messor  aristas. 
Sole  sub  ardenti  flaventia  demetit  arva,  355 

Trojugenum  infesto  prosternet  corpora  ferro. 
Currite  ducentes  subtemina,  currite,  fusi. 

Testis  erit  magnis  virtutibus  unda  Scamandri, 
Quoe  passim  rapido  diffunditur  Hellesponto  : 
Quoius  iter  cassis  angustaus  corporum  acervis,          360 
Alta  tepefaciet  permista  flumina  caede. 
Currite  ducentes  subtemina,  currite,  fusi. 


Quare  agite,  optatos  animi  conjungite  amores. 
Accipiat  conjux  felici  fcedere  divam, 
Dedatur  cupido  jamdudum  nupta  marito.  375 

Currite  ducentea  subtemina,  currite,  fusi. 

Non  illam  nutrix  orienti  luce  revisens, 
Hesterno  collum  poterit  circumdare  filo. 
Currite  ducentes  subtemina,  currite,  fusi. 

Anxia  nee  mater  discordis  moesta  puellu}  380 

Secubitu,  caros  mittet  sperare  ncpotcs. 
Currite  ducentea  subtemina,  currite,  fusi. 

NOTES. 

337.  Qualis  adest,  etc.  concordia— Thetidi.    As  the  Jtarmony  fJtat  reigns 
betveen  Peleus  and  Thetis. 

338.  Currite.     After  each  set  of  four  lines  comes  a  sort  of  incanta- 
tion by  way  of  refrain — EoH  on,  ye  spindles  of  destiny,  unwinding  their 
threads  of  life.     So  in  Gray's  "  Bard  " — "  Weave  the  warp  and  wind  the 
woof." 

339.  Expers  terroris,  free  from  fear,  dauntless. 

341.  Victor  certamine.      His  epithet  in  Homer  is  *-6<W  tiw,  th« 
swift-footed. 

342.  Flarnmea,  fiery,  glowing,  and  so  swift.     Prsevortet,  shall  outstrip. 
347 .  Tertius  heres.     Agamemnon,  third  in.  descent  from  Pelops,  his 

father  being  Atreus,  the  son  of  Pelops. 

351.  In  cinerem.     Shall  shake  their  hoary  locks  from  their  heads  into 
the  ashes.     Putting  ashes  on  the  hair  was  in  the  East  looked  upon  as  a 
token  of  grief. 

352.  Ptitrida,  pallid,  liui'd. 

358.  Scamandri  was  one  of  the  rivers  of  the  plains  of  Troy,  and  it 
is  frequently  mentioned  in  Homer  along  with  the   Simois,   another 
Trojan  river.     Both  of  these  are  now  small  streams,  generally  half 
dried  up. 

359.  Hellesponto.     The  Scamaudri  fell  into  the  Ionian  Sea  just  at 
the  mouth  of  the  Hellespont. 

360.  Quoius,  old  form  of  cujus.     Angustans,  sc.  Achilles,  who  is  the 
subject  of  tepefaciet  in  the  next  line. 

361.  Permista— caede,  i.e.,  polluting  it  with  the  hot  blood  of  the 
warriors  he  had  slain. 


TRANSLATION    OP    PAET    OF    EXTRACT    I.    IN    LAST 
READING. 

From  the  time  when  the  winds  tossed  up  the  sea  so  high,  and 
Deucalion  scaled  the  mountain  in  his  ship,  and  asked  for  an  answer 
from  heaven,  and  by  degrees  the  stones  grew  soft  and  warm  with  life, 
and  Pyrrha  displayed  to  the  males  the  maidens  in  beauty  unadorned  — 
whatever  men  have  done  and  are  doing  from  that  time  to  this — their 
prayers,  their  fears,  their  angers,  their  pleasures,  and  their  joys— are 
the  motley  contents  of  our  treatise.  And  at  what  time  has  there  ever 
been  a  finer  crop  of  vices  ?  When  has  avarice  been  more  greedy,  or 
the  dice  had  such  power  ?  For  now  they  are  not  content  to  risk  the 
hazard  of  the  gaming-table  with  their  purse  alone,  hut  they  stake  the 
money- chest  and  play  for  it.  What  battles  will  you  see  there,  while  the 
steward  supplies  the  weapons !  Does  it  not  show  simple  madness  for 
a,  man  to  be  content  to  lose  a  hundred  sesterces,  and  not  give  back  his 
coat  to  the  poor  shivering  slave  ? 


HYDROSTATICS.— Vrt  I. 

WATER-CLOCKS — HYDRAULIC  MACHINES — WATER  WHEELS — 
BREAST  WHEELS  —  OVERSHOT  WHEELS  —  TURBINES  — 
BARKER'S  MILL. 

WHEN  liquids  have  to  be  conveyed  in  pipes,  care  should  be 
taken  to  make  the  bends  even  and  gradual,  and  in  this  way  to 
prevent  the  formation  of  eddies  and  currents.  It  should  also 
be  remembered  that  there  is  a  considerable  amount  of  friction 
between  the  liquid  and  the  sides  of  the  pipe,  so  that  the  portion 
in  the  centre  of  the  pipe  flows  more  rapidly  than  that  against 
the  sides.  In  the  same  way  the  velocity  of  a  canal  or  river  is 
greater  in  the  centre  than  at  the  sides.  This  friction  increases 
with  the  velocity  at  which  the  liquid  moves,  and  also  with  the 
area  of  the  surfaces  in  contact.  From  all  these  causes  the  flow 
of  liquids  through  pipes  is  much  less  than  theoretically  it  should 
be,  and  hence  in  laying  down  pipes  conaiderable  allowance  has 
to  be  made  for  thia  loss. 

In  former  times  the  flow  of  water  was  used  as  a  means  of 
measuring  time,  the  apparatus  constructed  for  this  purpose 
being  called  a  clepsydra,  or  water-clock.  The  water  is  allowed 
to  flow  from  a  jet  into  a  reservoir  below,  in  which  is  a  float  rising 
with  the  water  and  carrying  at  the  top  a  pointer.  The  reser- 
voir is  made  of  the  same  size  throughout,  so  that  the  addition 
of  equal  quantities  of  water  causes  equal  rises  in  its  surface. 
The  water  is  allowed  to  flow  in  for  a  given  time — say,  half  an 
hour — and  the  rise  noted ;  marks  are  then  made  at  this  distance 
apart,  and  by  these  the  time  may  be  told.  As,  however,  the 
rate  of  flow  depends  upon  the  pressure,  it  is  necessary  in  such 
an  apparatus  to  maintain  the  same  head  of  water  in  the 
upper  cistern,  and  this  may  be  accomplished  in  the  way  men- 
tioned in  our  last  lesson,  by  letting  the  water  constantly  over- 
flow the  vessel. 

There  are,  however,  better  ways  of  accomplishing  this,  which 
are  frequently  used.  In  the  boiler  of  a  steam-engine,  and  other 
machines,  it  is  frequently  very  important  thus  to  maintain  a 
constant  level,  and  this  ia  attained  by  means  of  a  ball-cock  or 
float.  A  block  of  wood,  or  hollow  ball  of  metal,  floats  on  the 
liquid ;  this  block  is  either  fixed  on  to  a  lever  or  fastened  to  a 
cord,  so  that  when  the  level  of  the  water  becomes  lower,  and 
the  float  descends,  it  opens  a  valve  or  turns  a  tap,  and  allows 
the  water  to  enter  till  the  level  is  restored. 

We  will  now  look  at  the  most  common  hydraulic  machines, 
and  examine  their  construction,  and  the  principles  on  which  they 
act.  The  simplest  division  is  into  three  classes,  the  first  em- 
bracing those  whose  object  is  to  employ  the  force  of  falling 
water  as  a  prime  mover ;  the  second,  those  which  are  intended 
to  raise  water  to  any  required  elevation ;  while  the  third 
contains  those  which  are  used  to  propel  vessels  through 
the  water,  and  other  machines  not  included  in  the  previous 
classes. 

In  many  districts,  especially  mountainous  ones,  there  exist 
many  waterfalls  and  rapid  streams.  In  these  there  is  a  largo 
amount  of  motive  power,  which  is  frequently  utilised  in  giving 
motion  to  the  machinery  employed  in  mining  and  other  opera- 
tions. This  power  would  be  much  more  employed  than  it  is 
were  it  not  that  sometimes,  from  long-continued  droughts, 
the  body  of  water  is  much  diminished.  If  we  take  any  two 
points  in  a  stream,  we  shall  find  that  the  one  higher  up  the 
stream  has  a  greater  elevation  than  the  other,  and  the  power 
capable  of  being  exerted  by  the  stream  between  these  points  is 
equal  to  the  power  of  the  body  of  water  there  is  in  the  stream 
'ailing  vertically  through  this  distance.  If  the  stream  dis- 
charge 1,000  gallons  per  minute,  and  the  difference  in  height 
Detween  the  two  points  be  four  feet,  the  power  stored  up 
n  the  water  is  1,000  x  10  x  4,  or  40,000  foot-pounds  per 
minute,  but  even  in  the  best  machines  a  large  portion  of  this 
is  lost. 

When  we  want  to  ascertain  the  force  of  a  stream,  we  have 
irst  to  find  the  sectional  area.  This  may  be  done  by  taking 
;he  depth  at  intervala  of  five  or  six  feet  from  bank  to  bank,  the 
average  of  these  being  the  mean  depth ;  multiply  this  by  the 
>readth,  and  we  shall  have  the  area.  We  must  then  proceed  to 
ind  the  average  velocity,  but  as  the  stream  flows  more  rapidly 
n  the  middle  than  at  the  side,  it  is  rather  difficult  to  ascertain 
this  accurately.  An  instrument,  consisting  of  several  fans, 
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are  turned  by  the  water,  and  regintar,  by  moans  of  clock- 
work, the  number  of  revolutions  they  make,  is  sometime*  used. 
ThiH  is  fiied  to  a  pole,  and  held  in  some  part  of  the  stream  for 
a  given  time  ;  the  velocity  at  this  point  is  thus  noted,  au-1  in  .1 
.-inn!  a-  way  it  may  be  found  at  other  points  and  a  mean  taken. 
A  Ampler  way,  however,  is  to  observe  the  velocity  at  the  surface. 
A  substance  of  nearly  the  same  specific  gravity  as  the  water  is 
thrown  in,  and  the  time  occupied  in  passing  between  two  point* 
noted  ;  from  this  we  easily  find  its  speed  per  second.  Now  the 
mean  velocity  i»  found  to  vary  from  about  }  to  {  of  that  at  the 
surface,  and  tables  have  been  constructed  showing  the  mean 
velocity  corresponding  to  each  surface  velocity.  If  we  multiply 
this  moan  velocity  by  the  area,  we  ascertain  the  amount  of  water 
passing  per  second. 

ng  thus  seen  the  power  there  is  in  a  stream,  we  must 
notice  the  different  machines  employed  to  utilise  it. 

The  simplest  and  most  common  of  these  is  the  water-wheel. 
This  consists  essentially  of  a  wheel  turning  on  a  horizontal  axis, 
and  carrying  on  its  circumference  a  number  of  floats  or  boards. 
The  water  strikes  against  these,  and  thus  causes  the  wheel  to 
turn  with  considerable  force,  and  the  motion  is  by  means  of  cog- 
wheels transmitted  from  it  to  the  machinery  which  has  to  be 

Water-wheels  are  divided  into  three  classes,  according  to  the 
way  in  which  the  water  acts  on  them,  or  rather  the  point  of 
their  circumference  at  which  it  is  applied. 

Sometimes  the  wheel  is  placed  so  that  its  lower  floats  just  dip 
into  the  stream,  and  it  is  then  called  an  under slwt  wheel  (Fig.  24). 
When  the  water  is  confined  by  an  em- 
bankment, and  allowed  to  flow  against  the 
wheel  a  little  below  its  middle,  it  is  called 
a  breast  wheel ;  and  when  the  water  is  re- 
ceived on  the  upper  port,  it  is  an  overshot 
wheel.  The  first  of  these  three  is  the 
simplest  in  construction,  no  embankment 
or  artificial  channel  for  the  water  being 
absolutely  necessary,  though  a  much 
greater  power  is  gained  when  the  wheel  is 
made  to  fit  into  a  properly-shaped  water- 
course, so  that  no  water  can  pass  without 
turning  it.  Less  power  is,  however,  de- 


Fig.  24. 


rived  from  this  than  from  the  other  kind  of  wheel,  as  the  water 
strikes  violently  against  the  floats,  and  thus  expends  much  of 
its  force  uselessly  in  straining  the  wheel.  It  is  always  found 
that  there  is  the  greatest  advantage  gained  when  the  water 
strikes  the  wheel  with  as  little  velocity  as  possible,  but  acts 
merely  by  its  weight  and  pressure. 

At  first  the  floats  were  arranged  to  stand  out  perpendicularly 
from  the  wheel,  but  experience  shows  that  it  is  better  to  let 
them  have  an  inclination  towards  the  stream  of  twenty  or  thirty 
degrees,  as  thus  they  break  the  violence  of  the  current,  and 
allow  it  to  act  more  advantageously. 

Another  matter  to  be  considered  is  the  proportion  which  should 
exist  between  the  speed  of  the  wheel  and  that  of  the  stream.  It 
is  evident  that  there  are  two  extreme  cases  which  may  occur.  If 
the  circumference  of  the  wheel  move  at  exactly  the  same  velocity 
as  the  stream,  no  power  can  be  derived  from  its  motion  ;  and  if 
the  motion  be  reduced  to  a  minimum,  nearly  all  the  power  would 
be  lost.  The  greatest  amount  of  work  is  accomplished  when 
the  motion  is  about  midway  between  these  two  extremes — 
that  is,  when  the  wheel  moves  at  about  half  the  rate  of  the 
stream. 

There  is  one  other  advantage  of  the  undershot  water-wheel 
which  should  be  just  noticed,  and  that  is  that  when  made  in  its 
simplest  form,  with  the  floats  radiating  directly  from  it,  it  can 
be  used  in  a  tidal  stream. 

In  any  other  kind  of  wheel,  the  water  must  flow  in  one  uniform 
direction.  The  level  should  also  be  nearly  even,  as  the  height  at 
which  the  water  strikes  the  wheel  makes  a  great  difference  in  its 
working.  With  thie  kind,  however,  we  have  merely  to  fix  tho 
wheel  between  moortd  barges,  so  that  it  may  rise  and  fall  with 
the  tide,  and  we  shall  have  it  almost  constantly  at  work,  part 
of  the  time  turning  in  one  direction,  and  part  in  the  other.  Only 
a  small  portion  of  the  force  of  the  stream  will,  it  is  true,  be 
utilised  ;  but,  as  there  is  usually  in  tidal  rivers  very  much  more 
power  than  is  needed,  this  is  of  little  moment  provided  enough 
power  is  gained  to  perform  the  required  work. 

We  now  pass  on  to  the  second  class,  called  breast  wheels 


(Fig.  25).     These  have  usually  an  advantage  orer  the  claM  wo 
have  just  spoken  of,  though  they  an  inferior  in  power  to  over- 


\ 


The  stream  here,  instead  of  being  allowed  to  ran  in  He  natural 
bed,  is  stopped  by  a  dam  or  embankment  built  acroa*  it  The 
water  accumulate*  behind  thu  till  it  rises  to  the  lev*!  of  the  top. 
and  then  flows  over  at  the  tame  rate  M  before.  A  oanred  ehane*! 
i*  made  for  it,  in  which  the  wheel  is  placed,  with  it*  floats  nearly 
touching  the  tide*,  *o  that  little  water  oaa  escape.  Mocbthere- 
fore  depend*  upon  the  accuracy  of  the  workmanship  ;  if  the 
water  leaks  by  between  the  float*  and  the  brickwork,  there  i*  a 
corresponding  lose 
of  power  ;  while,  on 
the  other  hand,  if 
the  floats  scrape 
against  the  side*, 
there  i*  a  loss  by 
friction.  In  this  -_ 
wheel  the  float*  are  • 
frequently  curved  or  §J 
bent  in  the  middle, 
•o  a*  to  hold  the 
water  better.  It  is 

important    to    take  Tig.  ». 

care  that  the  water, 

after  it  has  left  the  wheel,  flow*  away  without  obstructing  it* 
motion,  as  a  great  loss  of  power  sometime*  results  from  this  not 
being  done.  A  step  is  frequently  put  in  the  coarse,  a*  shown 
in  the  illustration,  so  th  it,  as  soon  a*  the  water  ha*  reached  the- 
lowest  point  of  the  wheel,  it  falls  out  of  contact  with  it  Where 
this  cannot  well  be  done,  part  of  the  water  i*  allowed  to  run  by 
a  channel  at  the  side  of  the  wheel,  and  by  it«  momentum 
produces  a  current  which  aid*  in  carrying  away  the  tafl- 
water. 

In  the  overshot  wheel,  which  is  represented  in  Fig.  26,  the 
water  is  usually  diverted  from  the  stream  and  conducted  by  a 
series  of  troughs  to  the  top  of  the  wheel,  where  it  pours  into  th* 
buckets.  The  end  of  the  trough  is  sometimes  open,  so  that  the 
water  flows  on  with  tho  impulse  it  has  acquired;  the  better 
plan,  however,  is  for  it  to  bo  closed,  and  an  opening  made 
underneath,  as  shown  in  the  figure,  through  which  the  water 
may  flow. 

In  this  way  it  falls  on  the  wheel  without  any  momentum,  and 
all  strain  is  avoided.  With  this  wheel  nearly  all  the  power  of 
the  water  may  be  employed,  as  it  may  be  made  of  such  a  width 
that  none  of  the  stream  runs  to  waste.  It  is  found  beet  to  let 
the  wheel  turn  very  slowly,  as  thus  there  is  very  little  momentum 
left  in  the  water  when  it  ?<  aves  the  wheel,  and  all  low  from  the 
water  being  thrown  off  by  centrifugal  force  is  avoided.  Cog* 
are,  therefore,  usually  placed  round  one  edge  of  the  wheel  ; 
these  work  in  a  pinion,  and  the  motion  is  imparted  to  the 
machinery  from  this  pinion  instead  of  from  the  axis  of  the  wheel. 
The  shape  of  the  buckets  is,  perhaps,  of  more  importance  in 
this  than  in  the  other  descriptions  of  wheel,  for,  since  the  weight 
of  the  water  is  the  moving  power,  it  is  important  to  retain  a* 
much  of  it  as  possible  in  the  buckets  until  they  arrive  at  the- 
lowest  point.  Sometimes 
they  are  made  of  the  shape 
shown  in  the  figure,  and  ma- 
sonry erected  to  confine  the 
water,  as  in  the  case  of  the 
breast  wheel,  but  more  fre- 
quently the  buckets  are  made 
to  curve  upwards,  and  thus 
retain  the  water. 

Another  matter  has,  how- 
ever, to  be  considered  in  de- 
ciding on  the  best  shape  of 
bucket,  and  that  is  to  allow 
the  air  to  escape.  As  tho 
stream  pours  in  it  has  to  dis- 
place the  air,  and  with  some 

shapes  of  bucket  this  opposes  and  scatter*  the  water  in  a  much 
greater  degree  than  would  at  first  be  expected.  Openings  are 
sometimes  mnde  in  th*  cylinder  for  this  purpoee.  In  the  beat 
constructed  wheel*  of  this  class,  about  80  per  cent,  of  the 
power  may  be  utilised. 

Having  thus  noticed  the  wheels  with  horizontal  axes,  we  mast 
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turn  to  those  whose  axes  are  vertical.  Some  of  these  are  now 
•coming  into  much  more  frequent  use,  being  in  many  respects 
superior  to  those  we  have  been  considering,  as  they  utilise  a 
larger  portion  of  the  force,  occupy  less  room,  and  work  under 
water. 

The  meat  useful  and  generally  used  of  these  is  the  turbine. 
A  cylinder  is  constructed  with  an  opening  round  its  lower 
portion,  through  which  the  water  is  allowed  to  flow  from  the 
higher  to  the  lower  level.  Surrounding  this  opening,  the  width 
of  which  can  be  altered  at  pleasure,  is  a  horizontal  wheel  with 
curved  floats.  This  wheel  is  under  water,  and  is  supported  by 
«,  plate  on  which  it  rests,  its  axle  passing  up  through  the 

cylinder.  The  water  as 
it  issues  from  the  cylin- 
der strikes  against  the 
floats,  and  thus  turns 
the  wheel  with  very 
great  speed. 

Perhaps  tho  best  idea 
we  can  form  of  it,  with- 
out actually  seeing  one 
at  work,  is  to  imagine 
a  water-wheel  with 
curved  floats  to  be 
turned  on  its  end,  and 
the  internal  cylinder 
removed,  leaving  the 
floats  supported  on  the 
lower  end,  and  held  in 
their  place  above  by  a 
Fig.  27.  ring,  to  which  they  are 

fastened.     The  water  is 

then  allowed  to  flow  into  the  interior  of  the  wheel,  and  in  its 
rush  to  escape  between  the  floats  it  strikes  upon  their  curved 
surfaces,  and  thus  sets  the  wheel  in  motion. 

In  order  that  the  water,  instead  of  flowing  directly  from  the 
centre,  may  strike  tho  floats  at  a  more  advantageous  angle,  the 
cylinder  is  divided  into  compartments  by  means  of  curved  par- 
titions after  the  plan  shown  in  Fig.  27,  which  represents  a 
horizontal  section  of  the  cylinder  and  wheel,  the  outer  ring 
being  the  wheel.  By  this  it  will  be  seen  that  the  water  issues 
in  a  direction  almost  perpendicular  to  the  siirface  of  the  floats, 
and  thus  produces  the  greatest  effect.  As  the  water  enters  at 
the  inner  side  of  the  wheel  and  is  given  off  from  the  exterior, 
there  is  little  loss  from  currents  in  the  water  ;  the  pressure,  too, 
•on  the  axle  being  equal  in  every  direction,  there  is  not  a  large 
amount  of  friction  as  there  is  in  water-wheels,  where  the  pressure 
acts  only  on  one  side. 

The  mode  of  construction  just  explained  gives  the  best  idea 
of  the  principles  on  which  the  turbine  acts,  but  many  important 
alterations  and  modifications  have  been  introduced  which 
render  the  machine  more  useful.  In  some,  the  water,  instead 
of  issuing  from  the  sides  of  the  cylinder,  flows  from  an  opening, 
or  a  series  of  openings,  in  the  bottom  on  to  a  wheel  whose  floats 
are  curved  vertically,  the  construction  being  then  similar  to 
that  shown  in  Fig.  28.  A  still  further  improvement  on  this 
is  effected  by  allowing  the  water  to  enter 
from  below  instead  of  from  above,  as  in 
this  way,  instead  of  increasing  the  pres- 
sure on  the  bearings,  it  in  a  great  degree 
removes  it.  As,  however,  all  different 
makers  of  turbines  have  special  plans, 
differing  more  or  less,  and  we  have 
seen  the  general  principle  on  which 
all  act,  it  is  unnecessary  to  describe 
minor  details. 

Another  wheel  which  is  much  used  in 
France  is  called  the  spoon  wheel  ;•  several 
arms  having  somewhat  of  a  spoon  shape 

radiate  from  a  centre  to  which  they  are  fixed.  These  are  so 
inclined  that  when  the  water  issues  from  the  trough  along 
which  it  flows,  it  strikes  them  almost  at  right  angles  to  their 
•surface,  and  hence  imparts  a  rapid  rotation  to  the  wheel. 

There  is  another  apparatus  by  which  motion  can  be  derived 
from  falling  water,  which  is  frequently  exhibited  as  a  lecture- 
table  experiment,  but  seldom,  if  ever,  used  in  practice.  It  is 
known  by  the  name  of  Barker's  Mill,  or  the  Wheel  of  Eecoil, 
.and  is  represented  in  Fig.  29.  M  is  a  glass  vessel,  mounted 


Fig.  28. 


so  as  to  turn  upon  an  axle,  and  capable  of  being  filled  by  means 
of  a  stopcock  at  the  top.  If  used  practically  it  would,  of 
course,  be  so  shaped  that  the  water 
could  enter  here  as  rapidly  as  it 
issued  below.  At  the  lower  part  two 
arms,  c  c,  are  inserted.  These  are 
turned  round  at  the  end  as  shown 
at  A,  so  that  the  water  can  issue 
from  them,  and  in  so  doing,  by  its 
recoil,  it  causes  the  vessel  M  to  rotate 
on  its  axis.  Every  part  of  the  inner 
surface  of  the  tube  sustains  a  pres- 
sure produced  by  the  water  in  the 
vessel,  but  the  pressure  on  opposite 
sides  of  the  tube  is  equal,  and  there- 
fore no  motion  ensues  from  it,  the 
opposite  pressures  neutralising  each 
other.  As,  however,  a  portion  of  the 
surface  is  removed  at  A,  the  pressure 
on  the  part  opposite  to  it  is  not  ba- 
lanced, and  therefore  causes  motion. 
This  mill  is,  however,  at  present  only  an  ingenious  scientific 
toy,  nor  does  there  seem  much  probability  of  its  ever  coming 
into  use. 


Fig.  29, 


ANSWEKS  TO  EXAMPLES  IN  LESSON  VI.  (page  119). 

1 .  The  specific  gravity  of  the  silver  is  10'359. 

2.  1-694. 

3.  The  elm  weighs  69'896  oz. ;  the  limestone  276'042  ;  and  the  lead 
1182-292. 

4.  The  specific  gravity  of  the  oil  is  0'916. 

5.  The  stone  weighs  in  air  26  grains,  and  it  loses   lOi  grains   in 

26 

water.     Its  specific  gravity  is  therefore  r--=,  or  2'476. 

lO'o 

6.  The  two  together  displace  6 '84  oz.  of  water;  of  this  1'92  oz.  is 
due  to  the  metal ;  the  wood  therefore  displaces  4'92  oz.,  and  its  weight 
is  3'3.     Its  specific  gravity  is  therefore  0'670. 

7.  The  volume  of  any  body  is  represented  by  its  weight  divided  by 

48 
its  specific  gravity.     Hence  the  volume  of  the  copper  is  0— , while  th:it. 

27  75 

of  the  zinc  is  ^-i^.     The  volume  of  the  compound  is  therefore 


7-191' 

„          48          27  7i 

Hence  ~  +  ^  =  — 

compound  as  nearly  8'2. 


sp.  gr. 
,  and  this  gives  the  specific  gravity  of  the 


LESSONS  IN   ITALIAN.— XXV. 

WE  shall  now  proceed  to  give  the  learner  several  exercises  for 
practice. 

VOCABULARY. 


Addormcntato,  -a, 

sleep. 
Afi'abile,  nffable. 


Destra,  right  hand. 
Di  fuori,  without,  out 
of  doors. 


/immolate,  -a,  ill,   un- '  Di  sopra,  up  stairs,  at 


the   upper    end    or 

part,  etc. 
Fuori,  out  of. 
La  giii  (laggiu),  down 

there,  below  there. 
La  su  (lossii),  up  there. 
Pigro,  -a,  lazy. 
SbalorcLito,  -a,  amazed, 

confounded. 


Scortese,  impolite,  dis- 
courteous. 

Scttola,  school. 

Sonnolento,  sonnachio- 
so,  -a,  sleepy. 

Sli'avagante,  eccentric, 
odd. 

Svegliato,  -a,  awake. 

Tauola,  table. 

Teatro,  theatre. 

Timido,  -a,  timid. 

Veccliio,  -a,  old. 


well. 

Batjno,  bath. 

Capriccioso,  -a,  capri- 
cious. 

Casa,  house,  home. 

Oliiesa,  church. 

Circospetto,  -a,  wary, 
cautious. 

Dentro,  within. 

EXEKCISE    32. 

1.  So-no  es-si  af-fa-bi-li  ?  2.  El-la  non  e  ca-pric-cid-sa.  3. 
I'-o  e-ra  sve-glia-to.  4.  Noi  e-re-va-mo  sba-lor-di-ti.  5.  E'-gli 
fu  di  sd-pra.  6.  E's-se  so-no  sta-te  am-ma-la-te.  7.  Voi  e-ra- 
va.-te  sta-to  in  chie-sa.  8.  Se-i  tu  vec-chio  ?  (vec-chia  r).  9. 
Non  sia-mo  noi  cir-co-spet-ti  ?  10.  I'-o  e-ra  sta-to  nel  ba-gno. 
11.  E's-si  sa-ran-no  fxior  di  cit-ta.  12.  So-no  ei-se  ti-mi-de  ? 
13.  Voi  sie-te  pi-gri  (pi-gre).  14.  Non  sie-te  voi  stra-va-gan-ti  ? 
15.  E'l-la  e-ra  ad-dor-men-ta-ta.  16.  E'-gli  e  sta-to  in  i-scuo-la. 
17.  I'-o  sa-rd  a  ca-sa.  18.  E'-gli  non  e  scor-te-se.  19.  Noi  fum- 
mo  di  fuo-ri.  20.  E's-si  so-no  stii-ti  at'i-vo-la.  21.  Voi  fd-ste 
la  giii  (lag-giu).  22.  E's-si  fu-ro-no  la  su  (las-su).  23.  E'l-la 
e  sta-ta  in  tea-tro.  24.  E'l-la  fu  di  den-tro.  25.  Noi  sia-mo 
sta-ti  a  de-stra.  26.  Tu  e-ri  son-no-len-to  (son-na-chid-so). 

* 
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VOCABULARY. 

VoCASULAKr. 

Ablencte,  though,  ui- 

rtit,  be  believes.     Prodi/jo.    la»i«h,    pro- 

i               i  •.-.'.;..:   '     .                         tflltfal 

Aleuno,  tome. 

IA,  it,  him.  [rteward.    Pr«M««iMu^reea«ttMi 
yixtn  0*4  f*t»,  bouee-    ~    *  *  -    —  »_«-.. 

t' 

».._„ 
,  childinb,  pue- 

/                      '.:..' 

Jfofftor?  irreatac. 

vk<*«  ^V^^HIMVH. 

i  •  i.(  mi  >    !'  (i.  V'  'i  '  ^  •    W' 

. 

i  ;. 

tittoyna    clu,    I,   thou, 

iliylvtrt.  \» 

are  agreed). 

weak,  «illy.                            >,  hoane. 

he,  etc.,  Blunt. 

'  '          •       .  .     ••    r  '     '  -  • 

Aeforto,   circumspect, 

Camenere,  ralet,   fen- 

•      e          :    .     •. 

wise,  prudent. 

'niio,     iiiij.                     •>,  shrewd,  wary, 

tleman'a  Mrrant. 

Jfinor*.  leM.        [  tioa.  '      (ewr  re^ex.  to'  be 

,  uMiduous. 

nate,  troublesome. 

UMTp, 

Con«a,  charge,  place, 

ModmuvHu,    BUMera- 

right). 

^tvwrtilo,  wai. 

/,.  MM!  •.  '!•  <••  .M-'i. 

ScifllA4QU<Uoif,    prodi* 

Bitnatioo. 

JT«M,  deny. 

Sei  ta.  dU  MM.  d<vt 

Ltale,      loyal,       truo, 

icul,  waater. 

Coeckitn,  ooaahmao. 

NtmuM.  eneay. 

thou  too*  wtei. 

].rudeut. 

honest. 

Si  diet,  they  M/. 

c  ...."•,  i  ;.  -  1 

y«9«,  eaottl,  MariaeM. 

gmtMt,  (he  Mrra»M, 

IltMto,   Uillll'lc. 

>   .,,,..,   -I:..-.  1.  . 

Conditetndtnui,      con- 

.     ...'     ..  .•      .. 

family  MtehlMkaMB4 

Mugro,  thin,  • 

Stinato.  esteemed. 

iMjacMton 

advice,  n*w§. 

:  -•     -  • 

: 

IfaUano,  uickly. 

Ttmerario,  rath,  incou- 

Condoda,  conduct. 

OnUiw,  order. 

Biffmiami,  eoejetnte^ 

ceived. 

lloderato,      moderate, 

•(derate. 

Coraggio,  cooraga. 

"  - 

awe.  • 

Di  i**ttn  tii'jlia,  middle- 

•ober,  temperate. 

immal. 

/'."•(.,  i  '••,  tl.-»  ;:  .  .1 

Partir*,  to  depart 

*     *  ' 

hl/l  ll 

Orgnglioto,           proud, 

\  .ilj.mt, 

;•              i  .'.. 

i      i  •  *         i 

I>U*ipator«,         squan- 

haughty. 

l.i.i.  •. 

DuMo,  doubt. 

Pi«ti,  mercy. 

:...  |      r  .:.  :  .::.    !        . 

derer. 

Parltre,  to  apeak,  talk. 

Umano,  humane,  kind. 

DulitaU,  do  you  doubt. 

Po'  for  poeo,  lltUe. 

Te^e  daftrt,  to  mocb 

WwiiKiav    fll 

FacoUa,  rlebM,   pro*- 

Port  mo  jo,  door-keeper, 

to  do. 

1.  Si-i  as-si-duo.    2.  Si  di-co,  ch'  i-o  si-a  sta-to  te-me-ra-rio.    3. 

fiatnfca,  leg.      [perity. 
Genio    d'    cmdarrt,     a 

porter. 
Pbeiftfl*.  poerfble. 

Teato.  •+,  eo  Brack.  M 
jnuch,  ao  maay.  M 

Sid-mo  u-ma-ni  con 

tut-ti.     4.  E'-gli  ore-do,  ch'  i-o  si-a  dis-si- 

mind  to  go  there. 

Poleva.    wmtwr«,    coold 

Tim»r,  fear.       [away. 

B,    5.  I'-o  non  sa-re-i  co-si  te-tro,  se  non  fda-ai  mal-Ha-no. 

Imbarozxo,  embarraM- 

write. 

Toffe,  wrong  (eeer  torte. 

6.  Non  es-se-ro  im-pa-zien-te.    7.  I'-o  sa-re-i  sta-to  in-gan-na-to, 

so  non  f.is-si  st:i-t  >  sc:il-tro.    8.  Non  si-a  co-si  pue-ri-le.    9.  E7- 

ment.               [care. 
/ii(/uie(udiii«,    trouble, 

Potri  endarrt,  he  will 
be  able  to  go  there. 

to  be  wroBc). 
F«oU.    he    waate   <* 

V-b-bo  sta-to  im-por-tu-no  a  tut-ti,  so  ci  fds-so  stii-to.    10. 

Involto,  packet,  parcel. 

Prwfo,  aoon.                        wtabea. 

Non  sa-reb-be  si  ma-gro,  se  non  fds-so  e-ti-co.     11.  E'-gli  sa-ra 

EXEBCISK  85. 

in  c61-le-ra  con  mo. 

1'2.  Ab-ben-cht  es-si  si-a-no  scal-tri.     13. 

1.  Sa-i  tn,  che  co-aa  i-o  ab-bia?      2.  A-vri-i  nn  ar-mi^io. 

Non  sa-n'm-mo  sta-ti  do-lu-si,  se  fds-si-mo  sta-ti    piil   cir-co- 

3.  A'b-bi  pie-ta  di  me.     4.  Non  a-ver  ti-mdr  di  qo^-«to.     5.  Bi- 

spot-ti.     14.  Sia-to  loii-li  e  sin-oe-ri.     15.  Sa-reb-be-ro  sta-ti  piu 

sd-gna,  che  ab-bia-mo  u-na  atu-fa.     6.  Se  i-o  a-reVai  tem-po. 

caii-ti,  so  fds-se-ro  sta-ti  av-ver-ti-ti.     16.  Si-a-no  piu  ac-c6r-ti 

a-vre-i  are-nio  d'  an-dar-vi.     7.  A-vrd  nn  ca-me-ri*-re.     8.  Non  i 

l.i-rc.     17.  Voi  sa-re'-to  rau-chi.     18.  E's-se  sa-ran-no  di    pos-si-bi-le,  che  ab-bia-te  a-vu-to  tan-to  da  fa-re.     9.  Vo6-I«, 

mt'/.-za  ta-glia.     19. 

Cre-do,  ch'  el-la  si-a  im-be-cfl-le.     20.  E  - 

che  ab-bia-no  bndn  con-cet-to  di  lui.      10.   Se  ta  a-Ti*-«i  prn- 

gli-no  sa-rfib-be-ro  gib.  qui,  se  fds-se-ro  piu  le-sti.     21.  Mi  pa-re, 

den-za,  non  a-vir6-Bti 

tan-ti  ne-mi-ci.      11.    Du-bi-ta-te,  eh'  i-o 

che  sia-te  sta-ti  tut-ti  d'  ac-c6r-do.     22.  An-cor-che  sia-mo  sta- 

ab-bia  a-vu-to  ra-gid-neP      12.   A-vre-i  a-vu-to  Wl  tem-po,  M 

ti  va-lo-rd-si.      23.  Non  sa-re'-sti  sta-to  am-ma-la-to,  se  fds-si 

a-ves-si  a-vu-to  a  par-tir  6g-gi.    13.  A'b-bia  nn  p6*  di  pa-xien-za. 

sta-to  mo-de-ra-to.     24.  Es-sen-do  e-gli  scia-la-cqua-td-re.     25. 

14.  Se  a-vt'-sto  e-co-no-mi-a,  a-vre^-Bte  piii  da-na-ro.     15.  A-rra 

Voi  sa-re-sto  stii-ti  piu  sti-m:i-ti,  se  fd-ste  sta-ti  me-no  or-go-glid- 

un  tac-cui-no.     16.  Mi  pa-re,  che  tu  ab-bi  tdr-to.    17.  A-vr*b-b« 

ai.     26.  Noi  sa-rem-mo  piu  ric-chi,  so  non  fds-si-mo  pr6-di-ghi. 

a-vu-to  hi  ca-ri-ca,  so  non  a-ves-se  a-vu-to  ne-mi-ci.     18.  Non 

VOCABULARY. 

ab-bia  sog-ge-zid-ne  di  Ini.     19.  A-vrt-te  nn  coc-chie-re,    20.  A- 

Appetito,  appetite. 
Arrcntore,  customer. 
•.  note. 

Dwpwiccre,  annoyance, 
trouble. 
.  )>oic7u;,  since, 

Po«to,  place,  post. 
Punta,  point,  top,  end. 
Qitadro,  picture. 

vrem-mo  a-vu-to  mag-gidr  pia-oe-re,  se  1*  a-veVai-mo  a-ru-to 
6g-gi.     21.  A-vreb-be  piu  cr^-di-to,   ae  a-ves-se   mi-glidr  oon- 
ddt-ta.      22.    Sup-pd-ne,   che    ab-bia-mo    a-ru-to    1*   in-rol-to. 

Bixogno,  need. 

seeing,       inasmuch 

Ifosolta,  the  measles. 

23.  A-vre-mo  un  mae-stro  di  cd-sa.     24.   Pa-re,  che  ab-bia-te 

Bisogncvolc,  necessary, 

as,  as. 

Seco,  with  or  about  him 

ma-le  di  te-sta.     25. 

A-vre-ste  a-vu-to  mi-nd-ro  im-ba-rix-co,  ae 

needful. 

Piortno,  floriu. 

Sferanza,  hope. 

a-ve-ste  a-vu-to  piu  dr-di-ne.    26.  Ab-bia-te  co-rig-gio  e  pre-can- 

CotKtw,  bad. 

Geiitfori,  pi.  parents. 

Sttmo,  esteem,  regard. 

zid-ne.     27.  Bi-sd-gna  a-ver  bud-ne  gam-be.    28.  Non  ne^go  di 

Cento,  hundred. 

Inchioslro,  iuk. 

Temperino,  penknife. 

a-ver-lo  a-vu-to.     29.  A-ven-do  ^-gli  tem-po,  po-tri  an-dar-vi. 

Certezza,        certitude, 

Liiigun,  tongue. 

Tempo,  time. 

30.    A'b-bia-no   mo-de-ra-zid-no  e   con-di-sccn-den-za.      31.    A- 

evidence. 
Chiave,  key. 
Conlrario,  the  contrary 
Costume,   habit,   prnc- 
Credito,  credit,     [tice. 

Lo,  it. 
Lui,  him. 
MerUtto,  lace. 
Nast  ro,felt  nccia,  ribancT 
Niente,  uulla,  nothing. 

Tosse,  cough. 
Fajuolo,  small-pox. 
Viaggio,  journey. 
Visiia,  visit. 
Vivacitd,  liveliness. 

ven-do  6-gli  a-vu-to  ma-le  a  nn  di-to,  non  po-tc-va  acri-Te-re, 
32.    Se  a-veVse-ro  dei  bn6-ni  li-bri,  a-vreb-be-ro  mi-no  no-ja. 
33.  L'  a-vre-sti  a-vu-to,  se  a-vea-si  a-vu-to  Bof-fe-ren-a.    34.  Per 
a-vc'r  a-vu-to  bud-ne  rac-co-man-da-zid-ni,  ha  ot-te-nu-to  pre-aio 

Danaro,  money. 

Parfenza,  departure. 

Vivere,  to  live. 

il  pd-sto  de-si-de-ra-to.     35.  Se  non  a-v£a-ae-ro  a-ru-to  gran-de 

Di/arlo,  to  do  it. 

Paura,  fear. 

Voglia    d'    andaroi,    a 

fa-col-ta,  non  a-vreb-be-ro  a-vu-to  tan-ta  ser-vi-WL 

Di  vederla,  to  see  her. 

Piacerc,  pleasure.                  mind  to  go  there. 

VOCABULART. 

EXERCISE  34. 

Ca*o,  chance. 

Droghitrt,       druggist, 

Low,  them. 

1.  Noi  ab-bia-mo  be-i  qu'i-dri.     2.  E'-gli-no  (es-si)  han-no  vi- 

Chi,  who. 

grocer. 

Jf  odo,   way.    BMMm. 

va-ci-ta.     3.  Ho  i-o  bn6-no  spe-ran-ze  ?     4.  Non  hai  tu  in-chi6- 

Ch'  to  pos»a  e«itm«  a 

DimqiM,  consequently, 

g>Mne, 

atro  ?     5.  A.-ve-te  il  va-ju6-lo  ?     6.  I'-o  non  hd  nien-te  (or  nul- 
la).     7.  E'-gli  a-ve-va  pd-co  da-na-ro.     8.  E'b-bi  pau-ra.     9.  A- 

cWaro,  that  I  should 
be  able  to  come  to 

therefore,  then. 
Gtntt,     people,     folk, 

jieicvno,  pooe,  BOC  OCA. 
PtrtModm,    to     per- 

-  •  :     '  •      i     "  v  ;  •    • 

vem-mo  un  su-o  bi-gliet-to.     10.  Ha  a-vu-to  bi-sd-gno  di  con-to 
fio-ri-ni.     11.  A-ve-ste  in  lui  un  bu6u  av-ven-td-re.     12.  Tu  a- 

the  knowledge  of  it. 
Da  tperar,  to  hope  for. 

men. 
FOCWM  parola,  Mid  a 
word. 

]  '   .         ,  j  •«•.;•'.*-,:.  j  *  :    ' 

ve-vi  mdl-to  cre-di-to.     13.  Ab-bia-mo  noi  la  chia-ve  ?     14.  El- 

difference. 

Jn«i*or«,  engrarer. 

F*no,  way,  ezp^dioftt. 

la  ha  na-stri  (or  fet-tuc-co).     15.  Ele-no  (es-se)  han-no  mer-let- 

ti.     16.  Voi  a-ve-te 

ge-ni-td-ri.     17.  A-ve 

to  a-vu-to  tem-po  di 
.  E's-si  a-v^-va-no  il 

rjjkJtiM-iaz.  av. 

1.  C'  e  (or  v'  e,  altc  eo-ci  or  6r-vi,  T'  ha  or  bar-Ti)  qui  nn  qnfl- 

far-lo.      18.  A-ve-sti 

dei  di-Bnia-ci'-ri.     1!> 

pia-cer  di  ve-der-la.     20.  H6  a-vu-to  buon  viag-gio.     21.  Noi  a- 
\v-v.-i-mo  <1>  '•!-!.'  vi-si-te.     22.  Ab-bia-mo  a-vu-to  un  cat-ti-vo  pd- 

che  in-ci-sd-re  ?     2.  Non  v1  e,  (or  c1  e)  nes-au-no  (or  al-ou-no). 
3.  Ci  sd-no  (or  vi  ad-no)  du-e  dro-ghift-ri.  4.  Non  crWp,  che  re^ne 

sto.    23.  Ha  e-gli  la  tds-se  ?    24.  Han-no  la  ro-so-li-a  ?_    25.  Voi 

si-a-no  (or  che  ve  ne 

ab-bia).     5.  Si  dan-no  di  qnel-li.     e.  uan- 

i-te  per  co-stu-me.     26.  L'  a-ve-va-mo  a-vu-to  sul-la  pun- 
ta  del-la  h'n-gua.    27.  Non  a-ve-va  a-vu-to  da-na-ri  se-co.    28^.  Voi 
non  a-ve'-te  ap-po-ti-to.    29.  Non  a-ve-te  voi  il  mi-o  tem-pe-ri-no  ? 
30.  A-ve-vi  a-vu-to  il  bi-so-gne-vo-le  per  vi-ve-re.     31.  I'-o  a-vc- 
va  sti-ma  per  lui.     32.  I'-o  a-ve-vo  a-vu-to  v6-glia  d'  an-dar-vi. 
33.  Non  hd  i-o  la  cer-tez-za  del  con-tra-rio  ?     34.  A-vu-ta  ch' 

no-si  qni  mdl-ti  me-di-ci?     7.  Di*-ci  an-ni  e6-no  (or  ia).    o. 
Sd-no  du-e  me-si  (or  du-e  m^-si  fa).     9.  V  e  (or  o1  >)  acm-pm  w&- 
ta  gen-te.     10.  C'  ft-ra-no  (or  T1  6-ra-no)  de'  po-po-li. 
c'  e  m6-do  di  per-ana-der-lo.     12.  Non  c*  e  vAr-ao.     IS.  D6n^ne 
non  o'  e  da  ape-rar  pa^oe.    14.  Vifutra  Id-rochi  dla-w.   15.  Non 
vi  fn  chi  fa-oea-ae  pa-rd-la,     16.  C'  e  (alto  paaM»)  un  gran  dt- 

eb-be-ro  la  cer-tez-za  del-la  su-a  par-ten-za  (for  poi-che  eb-be- 
ro  a-vu-to). 

va-rio  (or  u-na  gran  dif-fe-rvn-za)  fra  me  e  rot     17.  Noo  c  J 
ca-80,  ch'  i-o  p6s-sa  Ta-nir-ne  in  chii-ro. 
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RECREATIVE   SCIENCE.— XII. 

AMUSING   EFFECTS    OF   EEFRACTION — DISSOLVING   VIEWS. 

WE  now  proceed  with  illusions  and  instruments  in  which  re- 
fraction only  is  used,  and  not  reflection. 

To  construct  a  magic  picture  which,  being  seen  in  a  certain 
point  through  a  glass,  shall  exhibit  an  object  different  to  that 
Been  by  the  naked  eye  : — 

As  this  optical  problem  is  solved  by  means  of  a  glass  cut  into 
facets,  or  what  is  called  a  multiplying  glass,  we  (says  Hutton, 
translating  Montucla)  shall  first  explain  the  nature  of  such 
glasses.  These  glasses  are  generally  lenses,  plain  on  one  side 
and  cut  on  the  other  into  several  facets  in  the  form  of  a  poly- 
hedron. Such  is  the  glass  shown  in  front  in  Fig.  1,  and  edgewise 
in  Fig.  2.  It  consists  of  a  plain  hexagonal  facet  in  the  centre, 


placed  perpendicular  to  the  axis  continued,  and  paint  on  it  an 
image  of  that  facet  of  a  greater  or  less  size,  and  which,  at  a 
certain  distance,  will  be  inverted.  Consequently,  if  we  suppose 
the  eye  to  be  substituted  instead  of  the  luminous  point,  and 
that  the  image  itself  is  luminous  or  coloured,  the  rays  which 
proceed  from  that  image  or  part  of  the  paper  will  terminate 
at  the  eye,  and  they  will  be  the  only  ones  that  reach  it  after 
experiencing  a  double  refraction  on  the  same  facet.  H  the  like 
reasoning  be  employed  in  regard  to  the  rest,  it  may  be  easily 
seen  that  when  the  eye  is  placed  in  a  fixed  point  it  will 
observe  through  each  facet  only  a  certain  portion  of  the 
paper,  and  that  the  whole  together  will  fill  the  field  of  vision, 
though  detached  on  the  paper ;  so  that  if  a  certain  part  of  a 
regular  and  continued  picture  be  painted  on  each,  they  will  all 
together  represent  the  picture.  The  artifice,  then,  of  the  proposed 


and  six  trapeziums  arranged  around  the  circumference.  These 
glasses  have  the  property  of  representing  the  object  as  many 
times  as  there  are  facets,  for  if  we  suppose  the  object  to  be  o, 
the  rays  which  proceed  from  it  fall  upon  all  the  facets  of  the 
glass,  AD,  D  c,  c  B.  Those  which  traverse  the  facet  D  c  pass 
through  it  as  through  a  plain  glass  interposed  between  the  eye 
and  the  object,  but  the  rays  which  proceed  from  O  to  the  in- 
clined facet  AD  experience  a  double  refraction,  which  makes 
them  converge  towards  the  axis  o  E  nearly  as  they  would  do  if 
they  fell  on  the  spherical  surface  in  which  the  glass  polyhedron 
might  be  inscribed.  The  eye  being  placed  in  the  common  point 
of  concurrence,  sees  the  point  o  at  w  in  the  continuation  of  the 
radius,  E  F ;  consequently,  an  image  of  the  point  O,  different  from 
the  former,  will  be  observed.  As  the  same  thing  takes  place  in 
regard  to  each  facet,  the  object  will  be  seen  as  many  times 
as  there  are  facets  on  the  glass  and  in  different  places.  Now, 
if  we  suppose  a  luminous  point  in  the  axis  of  the  glass,  and  at 
a  proper  distance,  all  the  rays  which  fall  on  one  facet  will, 
after  a  double  refraction,  proceed  to  a  piece  of  white  paper 


magic  picture,  after  having  fixed  the  place  of  the  eye,  that  of  the 
glass  and  the  field  of  the  picture,  is  to  determine  those  portions  of 
the  picture  which  shall  alone  be  seen  through  the  glass  ;  to  paint 
upon  each  the  determinate  portion,  according  to  a  given  subject, 
such  as  a  portrait,  so  that  when  united  together  they  may  pro- 
duce the  painting  itself ;  and  in  the  last  place,  to  fill  up  the 
rest  of  the  field  of  the  picture  with  anything  at  pleasure,  but 
arranging  the  whole  in  such  a  manner  as  to  form  a  regular  sub- 
ject. Having  thus  explained  the  principle  of  this  optical  amuse- 
ment, we  shall  now  show  how  it  is  to  be  put  in  practice.  Let 
A  B  c  D  (Fig.  3)  represent  a  board,  at  the  extremity  of  which  is 
fixed  another  in  a  perpendicular  direction,  having  at  its  edges 
two  pieces  of  wood,  with  grooves,  to  receive  a  piece  of  paste- 
board, covered  with  white  paper  or  canvas  ;  this  pasteboard, 
which  may  be  pushed  in  or  drawn  out  at  pleasure,  is  the  field 
of  the  intended  picture.  E  G  H  is  a  vertical  board,  the  bottom  of 
which  may  be  pushed  in  or  drawn  out  farther  from  the  picture, 
and  towards  the  upper  part  it  is  furnished  with  a  tube  having  at 
its  anterior  extremity  a  glass  cut  into  facets,  and  at  the  other 
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<•  of  card,  in  which  U  a  small  hole,  made  by  means  of  a 
needle,  to  which  the  eye  in  applied.  Wo  shall  here  suppose  the 
glass  to  be  plain  on  one  aide,  and  on  tho  other  to  oonsirt  of  nix 
rlium!  .  placed  around  tho  centre,  and  of  nix  triangular 

•,  hi.'h  occupy  tho  ronm. 

hexagon.    When  everything 
is  tlniri  prepared,  fix  the  HU 

it  a  cortain  distance  from 
t  ho  picture,  according 

i  IITO  desirous  that  the  part* 
to  bo  delineated  should  bo  nearer 

i.uth.T  from  each  other, 
lint  this  distance  ought  at  least  to 
!•••  four  times  tin-  diameter  of  tba 
s|ihiTu  on  which  tho  polyhedron 
of  the  gloss  could  be  inscribed, 
nud  tho  distance  from  tho  eye  to 
:  iss  may  bo  equal  to  twice 
that  diameter.  Then  place  the  eyo 
at  tho  hole  K,  the  distance  of 
whii-li  has  been  thus  determined, 
and  with  a  stick  having  a  pencil 
at  the  cud  of  it,  if  the  hand  can-  -', 
not  roach  the  pasteboard,  trace  ^ 
out  in  aa  light  a  manner  as  pos- 
sible the  outline  of  tho  space  . 
observed  through  one  facet,  and  9 
do  the  same  thing  in  regard  to  * 
the  rest.  This  operation  will 
require  a  great  deal  of  accuracy 
and  patience ;  for  to  render  the 
work  perfect,  no  perceptible  inter- 
val must  bo  left  between  the  two  spaces  seen  through  two 
contiguous  facets— it  will  bo  better,  on  tho  whole,  if  they  rather 
encroach  a  little  on  each  other. 

Care  must  also  bo  taken  to  mark  each  space  with  the  same 


to  delineate  the  regular  picture  iateaded  to  be  eeeo,  and  to 
transpose  it  into  the  spaces  when  it  appears  distorted.  Ao. 
cording  to  mathematical  accuracy,  it  would  be  neoeeeary  for  this 
purpose  to  form  a  projection  of  the  glass  eat  into  faaeai,  sap- 
posing  the  eye  at  the  distance  at 
which  it  is  really  placed;  bat  M 
p:  »  we  suppose  it  a  little  more  re- 


note,  we  may,  without  any  aene 
error,  assume  M  the  field  of  the 
regular  picture  the  vertual  pro- 
jectkm  as  seen  in  Fig-  *,  wbere  it 
ie  repreeented  such  ae  it  would 
appear  to  the  eye  placed  perpen- 
dicularly above  its  oeatre  and  at 
a  very  conaiderable  distance. 

Delineate  in  the  field,  which  in 
this  caee  will  be  hexagonal  and 
compoeed  of  six  rhomhokU  and 
•u  triangles,  any  fiffnre  whatever 
— ae  a  portrait  for  trample,  eixl 
then,  considering  that  the  epaoe 
abed  (Fig.  5)  is  that  where  too 
portion  of  the  picture  marked  1 
ought  to  appear,  it  mart  be 
ferred  thither  with  ae  much  < 
ae  poeeible ;  do  the  eame  thing  in 
regard  to  the  rest,  and  by  theee 
mean*  the  principal  part  of  th» 
picture  will  be  completed ;  but  ae 
it  is  intended  to  enow  *rm^btng 
else  Decide  what  ought  to  be  seen, 
it  must  be  dieguieed  by  mean*  of 

some  other  objects  painted  in  the  remaining  part  of  the  field, 
making  them  to  harmonise  with  those  already  painted,  ao  that 
the  whole  shall  appear  to  form  one  regular  subject.  All  thie 
must,  however,  depend  upon  the  tasto  and  genius  of  the  artist. 


number  as  that  assigned  to  each  facet,  in  order  that  they 
may  bo  again  known.  This,  however,  will  be  easy  by  observing 
that  the  space  corresponding  to  each  facet  is  always  trans- 
ferred parallel  to  itself  from  top  to  bottom  or  from  right  to 
left,  on  the  other  side  of  the  centre.  The  next  thing  is 


DISSOLVING  VTEW8. 

Of  all  the  contrivances  in  which  the  laws  of  refraction  are 
employed,  none  can  surpass  in  usefulness  and  beauty  the  appara- 
tus used  to  produce  the  dissolving  views.  Ae  an  educational 
machine  it  is  certainly  valuable,  aa  there  u  hardly  a  subject 
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which  may  not  be  illustrated,  whether  it  be  mechanics,  the  steam- 
engine,  the  laws  of  light,  or  natural  history,  anatomy,  ethnology, 
costumes,  architecture,  or  the  more  popular  themes  of  Blue 
Beard,  Aladdin  and  the  wonderful  lamp,  et  hoc  genus  omne. 

The  simplicity  of  this  optical  arrangement  is  very  remarkable. 
It  consists  only  of  two  magic  lanterns,  placed  side  by  side,  and 
so  arranged  that  the  lenses,  the  condensers,  and  the  front 
glasses  called  focussing  lenses  are  exactly  alike.  The  illuminat- 
ing power,  whether  it  be  paraffine,  magnesium  wire,  the  oxy- 
calcium  light,  the  oxy-hydrogen  light,  or  the  electric  light,  must 
of  course  be  similar  in  each  lantern. 

The  description  of  these  various  artificial  lights  has  already 
been  given  in  the  POPULAR  EDUCATOR,  (Vol.  IV.,  pages  161, 
207),  and  therefore  need  not  be  repeated  here;  but  the  question 
of  economising  oxygen  gas  has  often  been  considered,  but  never 
better  carried  out  than  in  the  following  arrangement,  called  the 
neiv  patent  stopcock  dissolver,  an  invention  of  Mr.  Baker,  of 
Holborn. 

This  dissolver  is  constructed  to  obviate  the  necessity  of  the 
complicated  system  of  stopcocks  in  general  use  for  producing 
dissolving  effects.  It  consists  of  a  brass  tube,  C,  C  (Fig.  6),  about 
five  inches  long,  the  ends  of  which,  c,  C,  are  the  inlets,  and  D,  r> 
and  E,  E  the  outlets  of  the  gases.  A,  a  lever  for  opening  or 
closing  the  apertures  D,  r>  and  E,  E  ;  F,  F,  adjusting  stops  ;  B,  an 
arm  by  which  it  may  be  clamped  to  the  lanterns. 

To  use  the  Apparatus. — Connect  the  gas-bags  to  the  tubes 
c,  c,  which  are  marked  with  the  initial  letters  of  the  respective 
gases,  and  the  jet  in  the  right-hand  side  lantern  to  the  two  top 
apertures,  'D  and  32;  the  left  side  jet  to  the  lower  tubes,  D 
and  E. 

When  the  lever  is  placed  midway,  as  at  A,  all  apertures  are 
open,  and  au  equal  quantity  of  gas  supplied  to  each  lantern  for 
night  illuminations,  snow  effects,  etc. 

By  turning  the  lever  half-way  to  the  right,  the  oxygen  in  the 
right-hand  lantern  is  gradually  cut  off,  and,  by  continuing  the 
motion,  the  hydrogen  is  also  reduced,  and  by  adjusting  the 
stops,  F,  F,  only  sufficient  flame  is  left  to  keep  the  lime  cylinders 
hot  until  required  again  ;  thus  economising  the  consumption  of 
gas,  and  keeping  the  lantern  cool  and  free  from  smoke.  The 
reverse  movement  of  the  lever  produces  a  similar  effect  on  the 
gases  in  the  lantern  on  the  left-hand  side.  It  will  be  seen  from 
the  above  description  that  the  lever  A,  in  passing  from  F  to 
F,  admits  the  gas  to  one  lantern  before  turning  it  off  in  the 
other,  thus  keeping  the  disc  always  bright.  Another  very  im- 
portant advantage  in  this  apparatus  is,  that  it  may  be  detached 
from  the  lanterns  and  used  upon  the  lecturer's  reading-desk,  or 
other  convenient  situation  within  reach;  thus  enabling  him  to 
dissolve  the  view  at  the  moment  indicated  by  the  description. 

The  above  description  describes  the  whole  secret,  if  it  be  so 
called,  of  causing  one  picture  to  fade  away  into  the  other.  Thus 
while  one  lantern  is  lighted  up,  and  the  picture  in  it  is  projected 
on  to  the  disc,  the  second  lantern  is  also  lighted  up  and  has  its 
picture,  but  the  front  is  closed  with  a  sliding  plate.  If  then  a 
quarter  of  the  opening  of  the  first  lantern  is  closed,  and  a  similar 
portion  of  the  second  lantern  opened,  the  dissolving  commences, 
and  is  continued  by  cutting  off  half  of  the  first  picture  and 
showing  one-half  of  the  second ;  then  three  quarters  of  the  first 
are  obscured  and  three  quarters  of  the  second  disclosed ; 
finally,  the  whole  of  the  first  picture  is  shut  off,  and  the  whole 
of  the  second  thrown  on  to  the  disc.  Circular  plates  of  brass 
moved  by  the  hands  enable  the  operator  to  use  great  taste  and 
discretion  in  managing  the  obscuration  and  disclosing  of  the 
first  and  second  picture. 

Pig.  7  shows  the  two  achromatic  oxy-hydrogen  dissolving-view 
lanterns  used  in  the  Polytechnic.  The  lenses  are  remarkably 
fine,  and,  considering  the  size  of  the  great  disc  covered  with  the 
pictures  placed  in  these  lanterns,  the  results  are  most  excellent. 
The  dissolving  apparatus,  it  will  be  seen,  consists  only  of  the 
brass  circular  plates,  which  are  so  hung  on  one  pin  that  they 
move  easily  over  the  apertures,  and  remain  back  when  the  full 
opening  is  required  at  the  time  the  picture  is  being  displayed. 
These  lanterns  are  wholly  made  of  sheet  iron,  and  therefore 
no  accident  from  fire  can  occur.  Wooden  lanterns  frequently 
take  fire  by  the  heat  from  the  oxy-hydrogen  apparatus,  and 
although  the  flames  are  easily  extinguished  the  accident  may 
cause  delay  and  anxiety  at  an  entertainment. 

In  Fig.  8  the  boarding  that  hid  the  dissolving-view  ap- 
paratus used  at  the  Polytechnic  from  the  public  is  removed. 


to  show  the  arrangement  of  the  large  dissolving  lanterns,  not 
achromatic,  used  for  the  painted  pictures,  which  are  eight  inches 
by  six  and  a-half  inches,  and  cost  about  five  or  seven  guineas 
each,  viz.,  one  to  two  guineas  for  the  design,  and  three  to  five 
guineas  for  the  execution.  The  pictures  are  painted  in  the  most 
exquisite  manner,  and  it  is  simply  a  waste  of  time  for  any  one 
to  attempt  this  art  who  has  not  served  an  apprenticeship  to  it. 
The  best  artists,  who  can  execute  good  pictures  on  canvas 
or  paper,  fail  when  they  attempt  to  transfer  the  result  of  their 
genius  to  glass,  because  the  selection  and  use  of  the  colours 
and  varnish  are  secrets  only  to  be  learnt  by  entering  the  glass- 
painting  studios  of  those  who  paint  the  best  pictures. 


LESSONS    IN"    GERMAN.— LVIL 

§  45.— ORDINAL    NUMBERS. 

(1 .)  The  ordinal  numbers  are  those  which  answer  to  the  ques- 
tion, "  Which  one  of  the  series  ?  "  They  are  regularly  inflected 
according  to  the  rules  already  given  for  the  declension  of  adjec- 
tives. 

ORDINALS. 


erfte,  the  first. 
jiceitc,  the  second. 
britte,  the  third. 
ttierte,  the  fourth. 
funfte,  the  fifth. 
fcdjftc,  the  sixth. 
ficfcente,  the  seventh. 
•  acfjtc,  the  eighth. 
neunte,  the  ninth. 
jefynte,  the  tenth. 
elftc,  the  eleventh. 
gioutfte,  the  twelfth. 
breijefynte,  the  thirteenth. 
sicrjeljmte,  the  fourteenth. 
funfjefynte,  the  fifteenth. 
fecfysefynte,  the  sixteenth. 
fie&enjefynte   or   ficfcjefyntc,  the 

seventeenth. 
ad)tjel)ntc,  the  eighteenth. 
neuiijefynte,  the  nineteenth. 
jttanjigfle,  the  twentieth. 
ein  unb  jnxntjtgfie,  the  twenty- 

first. 
jtoet  unb  jtuanjigfic,  the  twen-, 

ty-second. 


£er  breipigfie,  the  thirtieth. 

„    tin  unb  bretptgfle,  the  thirty- 
first. 

„    ?toet    unb    breiptgflc,    K.,    the 
thirty-second,  etc. 

„    ttitrjigflc,  the  fortieth. 

„    funfjtgfle,  the  fiftieth. 

„    fecfjjigfte,  the  sixtieth. 

„    ftefcenjigfte    or    ftebjigfte,    the 
seventieth. 

„    acfytjigfie,  the  eightieth. 

„    neunjigfle,  the  ninetieth. 

„    Ijunbcrtftc,  the  100th. 

„    J)untert  unb  erfte,  the  101st. 

„    ^unbert  unb  jniettc,  the  102nd. 

„    tyunbert  unb  britte,  the  103rd. 

„    gmct^unbertfic,  the  200th. 

„    brcif;ttnbcrtfle,  the  300th. 

„    taufenbflc,  the  1,000th. 

„    jttcitaufenbftc,  the  2,000th. 

„    bvcitaufenbfte,  the  3,000th. 

„    jef;ntaufenbfle,  the  10,000th. 

„    l;unberttaufenbfle,     ic.,       the 
100,000th,  etc. 


(2.)  Observe  that,  in  the  formation  of  the  ordinals  from  the 
cardinals,  a  certain  law  is  observed  :  viz.,  from  jrcci  (two)  to 
neunje^n  (nineteen)  the  corresponding  ordinal  in  each  case  (brttte 
and  acf)tc  excepted)  is  made  by  adding  the  letters  te  ;  as,  jn?ct, 
two;  jujcttc,  second;  tticr,  four;  inert  e,  fourth,  etc.  Beyond 
that  number  (nineteen),  the  same  effect  is  produced  by  adding 
fie  ;  as,  jwaitjig,  twenty;  jnxmjtgfte,  twentieth,  etc.  Srfle  is  from 
ef;cr  (before). 

(3.)  Note,  also,  that  ter  anbere  (the  other)  is  often  used  in 
place  of  bcr  jiccttc,  but  only  in  cases  where  two  objects  alone  arc 
referred  to. 

(4.)  In  compound  numbers  it  must  be  observed  that  the  last 
one  only,  as  in  English,  bears  the  suffix  tc  or  fie  ;  but  in  this 
case  the  units  usually  precede  the  tens  ;  thus,  bet  ttict  unb  jruan- 
3uj  fl  c,  the  four  and  twentieth. 

(5.)  We  have  also  a  sort  of  interrogative  ordinal,  formed  from 
leie  (how)  and  ttiet  (much),  which  is  used  when  we  wish  to  put 
the  question,  "Which  of  the  number?"  as:  —  £cr  ttrieuiclfh  tft 
Iieute?  what  day  of  the  month  is  to-day  ?  £>a«  toiestelftt  tfi  e«? 
how  many  does  that  make  ? 

§  46.—  DISTRIBUTIVE    NUMERALS. 

The  distributives,  which  answer  to  the  question,  "  How  many 
at  a  time  ?  "  are  formed,  as  in  English,  by  coupling  cardinals 
with  the  conjunction  unb  (and),  or  by  using  before  them  the 
particle  je  (ever  ;  at  a  time)  ;  thus  :  — 

3tt>ct  unb  $inet,  two  and  two  ;  or  je  jtuei,  two  at  a  time. 

<£>rei  unb  brci,  three  and  three  ;  or  jc  bvct,  three  at  a  time,  etc. 

§  47.—  MULTIPLICATIVE    NUMERALS. 
The  multiplicatives,   which  answer  to  the   question,   "How 
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many  fold  P  "  arc  formed  from  the  cardinal*  bj  adding  the 

imtiix  i.ul>  1  1'..  l.li  or  ultuj  (having  fold*);  thux  :~ 

ii  or  einialii.i.*  un-'Md,  or  single. 

:i.(.  twofold,  or  having  two  fold*,  or  doable. 

U$  or  cierf  altig,  fourfold,  or  baring  four  folds,  or  quadruple. 

$  48.—  VARIATIVE    NUMERALS. 

which  answer  to  the  question,  "  Of  how  many 

'  are  f  ormod  from  the  cardinal*  by  affixing  1  e  \  (a  sort  or 

kind),  the  syllable  cr  being  inserted  for  the  sake  of  euphony  ; 

Gmerlei,  of  one  kind.  I  Dreierlei,  of  three  kind*. 

•-let,  of  two  kinds.  |  9Ranc}er(d  of  many  kindH,  etc. 

"  §  49.—  DIMIDIATIVE   NUMERALS. 

,  which  answer  to  the  question,  "  Which  (i.e., 
whii-h  oi  11'!.-  inunl-T-0  is  but  a  half  r  "  nn>  formed  from  the 
ordinal.---  U  annexing  the  word  $a(b  (half)  ;  thus  :  — 

3weiteKiUvt  tin*  si-cond  half,  t.<'.,  one  wholo  and  a  half  -,  Ij. 

tin-  third  half,  ('.<•.,  two  wholes  and  a  half  ;  '2\. 
-.  tho  fourth  half,  i.e.,  throe  wholes  and  a  half  ;  34,  etc. 


§  50.—  ITERATIVE   NUMERALS. 

Tho  iteratives,  which  answer  to  tho  question,  "  How  often,  or 
how  many  times  P  "  are  formed  from  cardinal  and  from  indefi- 
nite numerals,  by  tho  addition  of  the  word  nul  (time)  ;  thus  :  — 


Gin  in  .1 1,  one  time ;  once. 
£reimal,  three  times. 


3eteS  m  a  I,  each  time, 
ffiielmal,  many  times,  etc. 


lifal  is  sometimes  separated  from  the  numerals,  and  is  then 
regularly  declined  as  a  neuter  noun. 

§  51.— DISTINCTIVES. 

(1.)  Tho  name  distinctives  has  been  applied  to  a  class  of 
ordinal  adverbs  which  answer  to  the  question,  "  In  what  place 
in  tho  series  ?  "  and  which  are  formed  by  affixing  tnt  to  the 
ordinal  numbers ;  thus : — 


inert  en  8,  fourthly, 
gunften*,  fifthly. 

sixthly,  etc. 


5r(l  e  n  «,  first  or  in  the  first  place. 
,-hveit  e  n  ?,  secondly. 
Srittcn?,  thirdly. 

(2.)  Under  tho  name  distinctivos  may  also  be  set  down  a 
class  of  numeral  nouns,  formed  from  tho  cardinals  by  tho  addi- 
tion of  the  suffixes  er,  in,  and  ling,  which  are  used  to  designate 
"  one  arrived  at,  belonging  to,  or  valued  at  a  certain  number ;  " 
thus : — 
©ccibjtger  (sixtier),  a  sexagenarian,  or  one  of  a  company  of 

sixty. 
5>reier  (one  of  three),  a  threepenny  piece,  a  coin  of  3  pfennigs 

Prussian. 
Si  fee  (eleven-er),  wine  of  the  year  1811. 

(two-ling),  a  twin,  a  twainer,  ono  of  two. 


§  52.-PARTITIVES    OE    FBACTIONALS. 

Under  this  name  (partitives)  are  embraced  a  class  of  neuter 
nouns  answering  to  the  question,  "  What  part  ?  "  which  are 
formed  by  affixing  to  tho  ordinals  the  suffix  tcl  (part) ;  thus — 

£ri[  t  c  1,  a  third.  I          @tetcnte(,  a  seventh. 

SSiertcl,  a  fourth.  2tcf)tcl,  an  eighth,  etc. 

Xel  is  simply  a  contracted  form  of  the  word  £f>et(,  a  part. 
From  20  upwards  noto  that  fie  I  (instead  of  tef)  is  added;  as, 
jnwnjigflel,  tho  twentieth,  etc. 

§  53.— INDEFINITE    NUMERALS. 

(1.)  Tho  indefinite  numerals,  which  are,  for  the  most  part, 
used  and  inflectc  1  as  adjectives,  are  commonly  divided  into  such 
as  serve  to  indicate  Number,  such  as  merely  denote  Quantity, 
and  such,  finally,  as  are  employed  to  express  both. 


is  also  applied  to  what  is  tipiplt,  arfUts,  or  gilly. 
t  Instead  of  jtocitefyalb,  the  word  iu  common  use  is  iintertbalb  •  the 
part  antert  being  from  ter  ant  ere,  the  second.     The  word  would  be 
outer  (Mb  •  but  the  final  e  is  exchanged  for  a  t,  probably  for  the  sake 
of  assimilating  it  iu  /arm  to  the  rest  of  the  words  of  this  claw. 


Those  indefinite  numerali  whioh  denote  number  only  at*  Uw 
following  .— 

jetff  each,  every. 
3<aii4fr.         •<  „     )  old  and  ajrasoal  fora*  of 

Jetnxin  •«*.      „          „       { 

£W4n$a.  man$<.  nun$rt,  many  a,  many  (in  the  plural). 

•JJi«brrtc .  tevcral ;  plural  of  mtjr.  mart. 

(2.)  Those  whioh  are  employed  to  denote  quantity  only  ar« 

the  following : — 

fftnal,  tome  /  whioh  in  indeclinable. 

(Man),  the  whole,  as  opposed  to  »  part;  declined  generally  like  an 
adjecti vo ;  indeclinable,  however,  when  placed  before  neater 
name*  of  place*  and  nut  preceded  by  an  article  or  pronou; 
M  i— Oanj  Drutf^Unk,  all  Germany;  (with  the  article  or  pro- 
noun  preceding)  to*  ganp  t  rutf^laitt.  the  whole  of  Oennauy . 
fein  ganger  iKei^thum,  hu  whole  rich**. 

^alb,  half,  follow*  the  tame  law  in  dfhmiqB  M  the  word  yn\ 
above. 

(3.)  ThoM  denoting  both  number  and  quantity  are  the  fol- 
lowing .- — 

'.nilcr,  alle,  a(((«,  all — applied  to  quantity,  in  the  iringnlar  only ; 
as:— ?Wer  {Rri^t^um,  all  riches;  oKe  Wiu^t,  all  power;  db< 
(Melt,  all  gold ;  tiefet  alle«  (not  aOt)  «tU  u$  ytxn.  all  thi«  wilJ 
I  give ;  roeldjrt  aHe«,  all  which.  Placed  before  a  pronoon, 
which  is  followed  by  a  noon,  tho  terminations  of  declenrion 
are  often  omitted ;  as,  all  (for  alltt)  t im*  (Skit,  all  toil  money; 
att  (for  afler)  ttefer  2Ptin,  all  this  wine.  In  the  neater  of  the 
singular,  it  often  denotes  an  indefinite  number  or  amount ; 
as,  ailtt,  «a«  retfen  ! ann,  reifrt,  all  that  can  travel,  do  travel ; 
er  utcint  aUet  ju  rciiTen.  he  seems  to  know  everything.  1 
plural,  the  word  denotes  number;  aa,  alle  OTenfyen.  all  men; 
an  alien  Ctten,  in  all  places ;  it  is  never  used  in  the  tense  of 
whole,  which  is  expressed  by  gonj ;  as,  trr  qanje  f-. 
wholo  day;  nor  is  it  followed,  as  in  English,  by  the  definite 
article;  as,  atleg  Welt  (not  adet  ta«  (Mtltl,  all  the  money. 
Finally,  the  phrases  "all  of  us,"  "all  of  you,"  etc.,  are  in 
German,  icir  alle,  we  all,  etc.  The  plural  is  used  like  our 
word  every  ;  as,  \fy  getye  alle  Sage,  I  go  every  day. 

Cinijcr,  einige,  eintgel,  some,  few;  applied  to  number  in  the  plural 
only. 

(5t(i<$er.  -e,  -tt,  some  ;  synonymous  with  ttniger. 

-Rein,  feme,  fein,  no,  none ;  declined  like  tin,  erne,  ein.  one ;  as,  fein 
il<aier.  no  father;  feme  1'hitter,  no  mother;  fern -lint,  no  child. 
When  employed  as  a  noun,  it  takes  the  old  form  of  deoloa- 
sion ;  as,  fetner  cer  alien  i'erebrer,  none  of  the  ancient  worship- 
pers. 

©ilmmtltdjer,  -e,  -el,  entire;  )          .    .    _,    .. 

©efammter,  -e,  -e«,  whole ;  \  «W»W»  dechned  lflte  "djeobvea. 

'I'tel.  much  (in  the  plural,  many),  when  it  expresses  quantity  or 
number,  taken  collectively,  and  is  not  preceded  by  an  arti- 
cle or  a  pronoun,  is  not  declined  ;  as,  wel  <Bdfe.  much  gold  ; 
but  ra«  ciele  ®clt,  the  quantity  of  gold.  When  applied  to  a 
number,  as  individuals,  it  is  regularly  declined ;  as,  wdtr. 
stele,  tielrt,  etc. ;  thus,  tiele  SWanner  fint  triy.  many  men  are 
indolent;  er  tyit  fe^r  welt  Sreuntt,  iinb  i^  >abe  au*  »ieU 
he  has  a  great  many  friends,  and  I  have  also  a  great 
many. 

SDenig,  little  (in  tho  plural,  few),  follows  the  same  rules  of  inflec- 
tion as  vie!  above. 

flftebr,  more,    \  are  indeclinable ;  for  tho  plural  of  mebr,  however, 
SDenigcr,  less,  j  see  above. 

Qenug,  cnouyh,  sufficient — never  declined;    Octo    90*3.  money 

enough. 
9lid)t«,  nothing. 

Sauter,  merely,  only — ^nover  declined;  tauter  Jhiffrr.  copper  only,  er 
nothing  but  copper. 

§  54.— PEONOUNS. 

Jn  German,  as  in  other  languages,  will  be  found  a  number  of 
those  words  which,  for  the  sake  of  convenience,  are  employed  as 
the  direct  representatives  of  nouns.  Those  are  the  pronoun*. 
They  are  divided,  according  to  the  particular  office*  which 
they  perform,  into  six  different  classes,  via. : — Personal,  Pos- 
sessive, Demonstrative,  Determinative,  Relative,  and 
I  gative- 
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KEY  TO  EXERCISES  IN  LESSONS  IN  GERMAN. 

EXERCISE  152  (Vol.  III.,  page  139). 

1.  He  spends  his  time  in  doing  nothing.  2.  He  spent  the  greatest 
part  of  his  youth  at  the  gymnasiums  and  universities  of  his  country. 
3.  He  spends  most  of  his  time  in  useless  occupations.  4.  Many 
people  pass  their  time  in  eating,  drinking,  and  sleeping.  5.  With 
every  man  who  has  hut  a  spark  of  feeling,  his  fatherland  and  its 
welfare  excels  everything.  6.  There  is  nothing  like  tranquillity  of 
soul,  and  the  consciousness  of  having  done  one's  duty.  7.  He  said 
his  greatest  joy  and  his  greatest  treasure  were  his  children,  and  with 
him  nothing  surpassed  them.  8.  A  sailor  said  there  was  nothing 
like  his  pipe.  9.  To  an  indifferent  man  many  things  are  indeed  the 
same  ;  but  he  who  says  that  everything  is  the  same  to  him,  is  a  liar. 
10.  What  we  have  promised  we  should  perform,  whether  disadvantage 
or  advantage  arises  from  it.  11.  In  war  all  things  must  be  alike  to 
a  soldier.  12.  A  true  man  patiently  adapts  himself  to  all  circum- 
stances ;  it  is  indifferent  to  him  what  he  does,  hut  not  how  he  does 
it.  13.  Since  his  children's  death  everything  is  alike  to  him ;  he  is 
indifferent  about  those  who  surround  him,  and  careless  about  the 
course  of  his  affairs.  14.  Every  man  has  his  free  will ;  therefore  it 
does  not  concern  me  how  he  employs  his  time.  15.  I  travelled  by 
way  of  [uia]  Rotterdam  and  London  to  America.  16.  The  friend  just 
now  went  across  the  street.  17.  He  pitied  the  poor  boy,  therefore 
he  received  him  into  his  house,  and  gave  him  a  good  education.  18. 
He  who  has  no  pity  for  dumb  animals,  and  who  is  unmerciful  towards 
them,  has  likewise  no  pity  for  mankind. 


LESSONS   IN  LOGIC.— I. 

INTRODUCTION— MENTAL   OPER  ATIONS— TERMS- 
PROPOSITIONS. 

MANY  persons  entertain  a  prejudice  against  the  study  of  Logic, 
believing  it  to  be  either  so  difficult  that  it  is  beyond  the  reach 
of  ordinary  intellects,  or  else  so  useless  as  not  to  be  worth  any 
labour  it  would  cost.  From  the  tone  and  abstruse  style  of  many 
even  of  the  professedly  elementary  books  upon  the  subject,  this, 
perhaps,  is  hardly  to  be  wondered  at ;  but  our  aim  in  these 
lessons  will  be,  by  presenting  a  few  of  the  broad  outlines  of 
Logic  before  our  readers  in  as  plain  and  simple  terms  as  pos- 
sible, and  by  pointing  out  the  practical  benefits  to  be  derived, 
especially  in  self-education,  from  some  acquaintance  with  its 
principles,  to  show  the  real  groundlessness  of  such  opinions ; 
and  by  so  doing  to  induce  some  of  our  readers  to  pursue  the 
study  for  themselves,  and  so  acquire  an  amount  of  intellectual 
training  the  possession  of  which  they  will  always  find  valuable. 

What,  then,  we  must  inquire  at  the  outset,  is  Logic  ? — a 
question  which,  it  must  be  admitted,  is  much  easier  to  ask 
than  to  answer  accurately  and  concisely.  From  the  time  of 
Aristotle,  the  earliest  systematic  writer  upon  Logic,  hardly  any 
two  persons  have  been  quite  agreed  upon  its  definition  or  the 
mode  in  which  it  should  be  treated.  Even  to  enumerate  these 
definitions  and  views  would  be  impossible,  and  we  must  be 
satisfied  with  trying  to  get  a  general  idea,  which  may  be  popu- 
larly intelligible,  of  the  subject  and  aim  of  Logic,  as  it  is  regarded 
in  modern  times. 

Until  comparatively  lately  Logic  was  treated  of  by  most 
writers  as  the  Art  of  Thinking,  a  conception  too  vague  and  wide 
to  be  capable  of  realisation.  The  late  Archbishop  Whately, 
who  contributed  at  least  as  much  as  any  other  writer  to  restore 
Logic  to  the  place  which  it  should  occupy  in  education,  regarded 
it  as  the  science  and  the  art  (not  of  thought  or  thinking  in 
general,  but  of  one  only  out  of  the  many  branches  of  thinking) 
of  Reasoning.  So  far  as  it  institutes  an  analysis  of  the  process 
of  the  mind  in  reasoning  he  views  it  as  a  science,  and  so  far  as 
vfc  furnishes  practical  rules,  derived  from  those  principles,  for 
guarding  against  erroneous  deductions,  he  views  it  as  an  art. 
One  of  the  ablest  thinkers  of  modern  times,  John  Stuart  Mill, 
defined  it  as  "  the  science  of  all  the  operations  of  the  under- 
standing which  are  subservient  to  the  estimation  of  evidence, 
or,  more  shortly,  the  science  of  evidence  or  proof."  This  view, 
it  will  be  seen,  embraces  a  much  wider  field  than  Archbishop 
Whately's.  Without,  however,  critically  examining  these  or 
any  of  the  other  numerous  definitions  of  Logic,  it  will  be  suffi- 
cient for  our  present  purpose  if  we  understand  that  it  aims  at 
investigating  the  principles  which  every  thinker  observes  (con- 
sciously or  unconsciously)  in  reasoning,  when  he  reasons  soundly, 
and  at  deducing  from  them  rules  to  guard  against  error  or  care- 
lessness in  the  process  of  reasoning.  So  far  as  the  former  aim 
is  concerned,  we  may  regard  it  as  a  science ;  while,  in  reference 
to  the  latter  aim,  it  may  be  considered  as  an  art.  A  science 


treats  of  theoretical  or  speculative  knowledge  only,  while  art  is 
the  application  of  knowledge  to  practice ;  the  study  of  a  science 
may  be  nothing  more  than  pleasant,  the  pursuit  of  an  art  must 
possess  some  practical  utility. 

It  is  generally  laid  down  that  the  operations  of  the  mind  are 
three — Simple  Apprehension,  Judgment,  and  Reasoning.  This  is 
a  statement  the  meaning  of  which  we  must  clearly  understand. 
It  may,  perhaps,  seem  strange  to  be  told  for  the  first  time  that 
it  is  possible  to  find  any  system  or  principle  of  classification 
amongst  the  different  thoughts  and  ideas  which  are  always 
passing,  apparently  at  random,  through  our  minds.  It  may 
seem  that  each  idea  and  operation  of  the  mind  is  so  unlike 
every  other  that  it  must  be  impossible  to  group  them  into 
classes  possessing  any  features  of  resemblance.  Reflection 
and  analysis,  however,  have  proved  the  contrary ;  and  the 
three  divisions  above  given  ultimately  include  them  all.  Simple 
apprehension  is  the  operation  by  which  the  mind  receives  ideas. 
This  it  does  through  various  channels— through  sight,  hearing, 
and  touch,  for  example.  But  whatever  may  be  the  means 
through  which  the  idea  (using  this  word  in  its  popular  accepta- 
tion) is  conveyed  to  the  mind,  the  faculty  or  operation  which 
the  mind  exercises  in  merely  receiving  it  is  called  Simple  Appre- 
hension. When  the  mind  has  thus  got  ideas  it  does  not  rest 
there :  it  compares  them  one  with  another,  and  determines 
whether  they  agree  or  disagree.  For  instance,  having  thus 
received  or  apprehended  the  ideas  of  fire  and  heat,  it  compares 
them,  and  pronounces  that  they  agree ;  or  the  ideas  of  iron  and 
softness,  it  compares  these,  and  pronounces  that  they  disagree. 
The  result  in  each  case  is  expressed  in  a  Judgment — in  the  one, 
"  fire  is  hot,"  and  in  the  other,  "iron  is  not  soft."  Judgment, 
then,  is  the  comparing  together  in  the  mind  two  of  the  ideas 
got  by  apprehension,  and  pronouncing  that  they  agree  or  that 
they  disagree  with  one  another.  A  third  process  yet  remains. 
A  person  after  he  has  pronounced  the  judgment  of  agreement, 
"  that  is  a  fire,"  may  join  this  (in  a  manner  subsequently  to  be 
explained)  with  a  previous  judgment,  "fire  is  hot,"  and  conclude 
from  the  two  combined  "  that  is  hot."  When  this  is  done,  the 
mind  has  gone  through  a  process  of  reasoning.  So,  too,  in  the 
other  example  given  above,  the  Reasoning  faculty  will  have  been 
exercised  if,  from  joining  the  two  judgments,  "  iron  is  not  soft," 
and  "  that  is  soft,"  we  conclude  "  that  is  not  iron."  Reasoning, 
then,  may  be  defined  to  be  the  act  of  the  mind  in  proceeding 
from  certain  judgments  to  a  third  founded  upon  them. 

Language,  even  if  not  (as  some  think)  the  only  means  by 
which  all  these  several  operations  of  Apprehension,  Judgment, 
and  Reasoning  can  be  carried  on  within  the  mind,  is,  at  least, 
the  means  we  are  obliged  to  use  in  communicating  them  to 
others.  We  shall  therefore  consider  the  different  ways  in  which 
the  notions  gained  by  these  operations  are  expressed  in  language. 

Briefly,  an  act  of  Apprehension  is  denoted  by  a  term  ;  an  act 
of  Judgment,  by  a  proposition ;  and  an  act  of  Reasoning,  by  an 
argument  (called,  as  we  shall  subsequently  see,  when  expressed 
in  the  particular  manner  required  by  the  rules  of  Logic,  a 
syllogism).  Each  of  these  must  be  examined  separately. 

A  Term  (or  name,  as  it  is  called  by  some)  may  consist  of  one 
word  or  of  several,  according  to  the  sound  or  sounds  used  in  each 
particular  language  to  express  the  idea  or  object  for  which  it 
stands.  In  our  own  language  (as,  indeed,  in  most  others)  the 
vast  majority  of  terms  consist  of  single  words ;  and  it  is  neces- 
sary to  gain  some  insight  into  their  import  and  classification 
before  we  can  proceed  farther  with  our  study  of  Logic.  This 
will  be  obvious,  if  we  consider  that  the  knowledge  thus  gained 
will  enable  us  to  understand  the  meaning  and  analysis  of  Propo- 
sitions (which  are  expressed  in  words),  and  to  guard  against 
many  errors  and  defects  which  otherwise  might  creep  into  our 
Reasoning  (which  we  must  also  carry  on  through  the  instrumen- 
tality of  words). 

J.  S.  Mill  defines  a  term  as  "  a  word  (or  set  of  words)  serving 
the  double  purpose  of  a  mark  to  recall  to  ourselves  the  likeness 
of  a  former  thought,  and  a  sign  to  make  it  known  to  others :" 
and  it  hardly  seems  requisite  to  expand  this  definition.  A  term 
is,  however,  explained,  perhaps,  more  popularly  by  Archbishop 
Whately  as  "  the  view  we  take  of  an  object."  Terms  have  been 
divided  into  a  number  of  classes,  of  which  the  following  are  the 
principal : — 

(1.)  Into  singular  (or  individual)  and  common  (or  general). — 
A  singular  term  is  one  which  is  only  capable  of  being  truly 
affirmed,  in  the  same  sense  of  one  thing — e.g.,  "  Julius  Ccesar," 
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"City  of   London,"   "this  stone."      A  common  term,  on  the 

other  hand,  in  ono  which  U  capable  of  being  truly  affirmed,  in 

me  sense  of  an  indefinite  number  of  thing* — i.e.,  of  all 

.  In. -h  belong  to  the  clan  for  which  the  term  stands— «.?., 

war,"  "  city,"  "stone." 

Into  concrete  and  abttiract. — When  a  term  stand*  for  a 
ilni.LT  it  is  called  concrete;  when  for  an  attribute  of  a  thin?, 
abstract.  Thus  "wine,"  "black,"  "man,"  are  of  the  former 
cloHH  ;  and  "  wisdom,"  "  blackness,"  "  humanity,"  of  the  latter. 

(3.)  Into  positive,  negative,  and  privative. — A  term  is  posi- 
tive which  denotes  the  presence  of  a  certain  attribute— e.g., 
noe,"  "man,"  "seeing;"  and  one  which  denotes  the 
absence  of  an  attribute  is  called  either  negative  or  privative, 
according  as  the  tiling  is  considered  as  one  which  might  be 
expected  to  possess  the  particular  attribute  or  not.  Thus 
"impatient,"  " not-man,"  are  negative  terms;  bnt  "blind"  is 
prr.  .it.ivo,  because,  in  addition  to  denoting  the  absence  of  the 
;it  tnlmte  "  sight,"  it  also  implies  that  that  is  an  attribute  which 
the  human  being  or  animal  to  which  the  term  may  be  applied 
illicit  be  expected  to  have  had. 

(4.)  Into  absolute  and  relative. — A  term  is  absolute  which 
denotes  an  object  considered  by  itself,  without  being  viewed  in 
relation  to  other  objects.  "  Man,"  for  instance,  does  not  imply 
in  its  signification  the  existence  of  any  other  object  than  the  one 
for  which  it  stands.  Hence  it  is  called  absolute.  A  relative 
term,  on  the  other  baud,  denotes  an  object  viewed  in  relation  to 
some  other  object,  which,  in  its  turn,  is  viewed  in  relation  to 
the  first,  and  has  a  name  given  to  it  from  the  relation  between 
the  two.  Thus,  "father"  and  "son,"  "ruler"  and  "subject," 
"longer"  and  "shorter,"  are  relatives;  and  each  term  in  the 
different  pairs  is  called  the  correlative  of  the  other. 

(5.)  Into  con-notative  and  non-connotative.  —  These  words 
(which  are  derived  from  the  Latin)  moan  "  marking  along  with," 
and  "  not  marking  along  with,"  respectively.  The  first  name  is 
applied  to  terms  which,  besides  denoting  an  object,  serve  also  to 
mark  or  imply  some  attribute  of  that  object.  Terms  to  which 
the  latter  name  is  given  denote  the  object  in  the  same  manner 
as  the  former ;  but  do  not,  like  them,  imply  in  their  signification 
any  attribute  of  the  objects  for  which  they  stand.  Thus, 
"white,"  "virtuous,"  "capital  of  England,"  "Emperor  of 
France,"  are  all  connotative  terms,  as  in  addition  to  serving  to 
mark  and  stand  for  the  particular  things  or  people  to  which 
they  are  applied,  they  also  con-note  at  the  same  time  the  attri- 
butes of  "whiteness,"  "virtue,"  "being  the  capital  of  Eng- 
land," "being  the  Emperor  of  France,"  which  belong  to  them. 
"Whiteness,"  "virtue,"  "London,"  "Napoleon,"  are,  on  the 
contrary,  of  the  class  of  non-connotatives,  as  each  denoting  an 
object  only,  without  serving  also  to  mark  any  particular  attri- 
bute thereof.  It  will  appear,  from  what  has  been  already  said 
upon  abstract  and  concrete  terms,  that  all  concrete  common 
terms  must  belong  to  the  former  class,  and  all  abstract 
common  terms  to  the  latter. 

(6.)  Into  univocal  and  equivocal. — Strictly  speaking,  these  are 
not  two  kinds  of  terms,  but  two  modes  of  employing  them.  A 
term  is  applied  univocally  with  respect  to  all  objects  to  which 
it  can  be  applied  in  the  same  sense.  It  is  applied  equivocally 
with  respect  to  all  objects  to  which  it  can  be  applied  in  different 
senses — e.g.,  "  stone  "  is  applied  nnivocally  when  it  is  used  of 
granite,  limestone,  sandstone,  etc.,  but  equivocally  when  it  is  ap- 
plied to  some  one  of  these,  and  to  a  certain  measure  of  weight. 

By  way  of  recapitulation  in  a  tabular  form,  we  may  say,  then, 
that  terms  may  be  classed  as  follows  : — 


TERMS. 


(1) 

Singular. 
Common. 


~T~       ~T~       ^t 

(2)               (3)                (4)  (5)                    (6) 

Concrete.       Positive.  Absolute.  Con-notetit>«.  Univocal. 

Abstract.      Negative.  Relative.  Non-connota-  Equivocal. 

Privative.  tivt. 

There  are  several  other  divisions  both  of  terms  and  of  the 
method  of  employing  them  which  it  is  unnecessary  to  enumerate 
here.  Those  given  above  are  the  principal,  and  will  be  sufficient 
to  enable  the  reader  to  understand  the  remarks  which  follow. 

We  have  next  to  consider  propositions.  A  Proposition  is,  as 
has  been  already  said,  a  "judgment  expressed  in  words,"  or  we 
may  describe  it  as  a  sentence  which  pronounces  that  one  of  two 
objects  or  ideas  agrees  or  disagrees  with  the  other — i.e.,  as  a 
sentence  which  affirms  or  denies.  Let  us  take  a  very  simple 


Hare,ta 

the  langoafe  of  logicians,  "man"  u  termed  UM  nkj«t 
animal,"  the  predicate  t  and  "is,"  the  eopvU.     The  SoMoet  ia 
In  every  instano*  that  which  U  sp< ' 


something  in  pronooneed  to  agree  or  disagree,  that  of  which 
something  u  affirmed  or  denied.  The  name  of  Predicate  (•  word 
derived  from  the  Latin,  and  moaning  "  to  irfirf)  is  given  to 
that  which  U  .aid  of  the  subject,  that  whiob  is  ptosnmaeed  to 
agree  or  disagree  with  it,  that  which  is  affirmed  or  denied  of  It. 
The  Copula  U  the  term  which  indicate*  the  act  of  jmAfmmt. 
which  pronounce*  whether  the  subject  and  predicate  agree  with 
one  another  or  not  This  most  always  be  "U"  or  "is  not ;" 
and  if  the  predicate  and  oopola  an  eombined  together  into  on* 
word,  u  in  the  proportion  "  the  fire  borne."  it  may  be  reaolved 
into  the  copula  and  participle— «.?.,  "  the  fire  U  burninff."  The 
substantive  verb  "to  be"  when  thai  employed  a*  a  oopola,  it 
may  be  remarked,  does  not  neoeaaarily  include  the  idea  of  real 
existence— «.<;.,  "the  centaur  i*  a  fictitious  animal,"  hi  wUeh 
sentence  the  copula  joins  together  two  terms,  each  of  which 
stands  for  a  non-existent  object. 

Propositions  are  divided  into  several  nlssssa. 
most  obvious  division  being  into  affirmative  and  negati 
affirmative  proposition  is  one  in  which  the  predicate  i*  i 
of  the  subject,  and  a  negative  one  in  which  the  predicate  is 
denied  of  the  subject.  Thus,  "  lead  is  heavy  "  is  affirmative ; 
"stones  are  not  light,"  negative.  This  is  called  a  drrissflsi 
according  to  quality. 

We  may  also  divide  propositions  into  categorical  and  hypttki 
tical.  The  former  of  thete  simply  assert  that  the  predicate  does 
or  does  not  agree  with  the  subject — e.g.,  "  man  is  mortal,"  "  the 
Bible  is  not  of  human  origin."  The  Utter  (to  borrow  the  words 
of  Archbishop  Whately)  make  their  assertion  under  a  condition 
— e.g.,  "  if  the  world  is  not  the  work  of  chance,  it  most  have  had 
an  intelligent  maker;"  or  with  an  alternative— e.g., 
mankind  are  capable  of  rising  into  civilisation 
the  first  beginning  of  civilisation  must  hare 
above."  The  name  of  conditional  is  given  to  such  a  pro- 
position as  the  first  of  these  two  last  examples,  and  that  of  dis- 
junctive to  the  second.  There  is  also  a  further  classifioatkni  of 
categorical  propositions.  Some  of  them  are  called  pure,  snob 
as  those  given  above,  which  make  the  assertion  of  agreement 
or  disagreement  simply ;  while  others,  which  have  some  adverb 
or  qualifying  word  attached  to  the  predicate,  denoting  the 
manner  in  which  the  subject  and  predicate  agree  or  disagree, 
are  called  modal. 

Propositions  must  also  be  either  true  or  fals* ;  bnt  this  is  a 
matter  which,  to  speak  accurately,  falls  not  within  the  province 
of  Logic,  but  within  that  of  the  particular  subject-matter  about 
which  the  proposition  makes  some  assertion.  If  it  were  to  be 
considered  otherwise,  the  logician,  as  such,  would  be  required  to 
possess  an  accurate  and  intimate  acquaintance  with  every 
branch  of  human  knowledge. 

Besides  this,  Propositions  are  also  divided  into  Universal, 
Particular,  Indefinite,  and  Singular.  A  universal  proposition  is 
one  in  which  the  predicate  is  affirmed  or  denied  of  the  whole  of 
the  subject — i.e.,  of  all  the  things  denoted  by  it ;  and  a  particu- 
lar, one  in  which  the  predicate  is  affirmed  or  denied  of  only  a 
part.  "  All  men  are  mortal  "  is  an  example  of  the  one ;  "  some 
men  are  vicious,"  of  the  other.  Where,  however,  it  is  left  unde- 
termined by  the  mere  form  of  the  sentence,  whether  H  is  the 
whole  or  only  a  part  of  the  subject  which  is  spoken  of ,  as  "  man 
is  mortal,"  the  proposition  is  termed  indefinite.  A  *itio«I«r 
proposition  is  one  in  which  the  subject  if  the  name  of  an  indivi- 
dual, or  a  proper  name — e.g.,  "Garibaldi  is  a  patriot."  The 
division  of  propositions  into  universal  and  particular  is  one 
according  to  quantity,  as  it  is  termed ;  bat  before  passing  from 
it  there  is  one  other  observation  which  most  be  made. 

The  classification  of  Propositions  given  above  may  be  shown 
in  a  tabular  form  thus  : — 

PROPOSITIONS. 


I 

(1) 

Affirmative. 
Ktgativt. 


Tnu. 

Mba 


A  term  is  said  to  be  diitrOmted  when  H  U  taken  in  its  whole 
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extent — i.e.,  when  it  is  used  to  stand  for  all  the  objects  which  it 
can  signify;  and  undistributed,  if  used  only  for  a part  of  them. 
Hence,  from  what  has  been  said  above,  it  will  appear  plain  that 
the  subject  is  distributed  in  all  universal  propositions,  but  never 
in  singulars.  In  other  words,  the  quantity  of  the  proposition 
determines  the  distribution  of  the  subject.  The  distribution, 
however,  of  the  predicate  depends  upon  a  different  considera- 
tion. This  is  regulated  not  by  the  quantity  but  by  the  quality  of 
the  proposition.  A  little  reflection  will  make  this  clear.  When 
we  say  "  all  are  men  mortal,"  what  we  are  really  doing  is  this — 
we  are  speaking  of  all  the  objects  signified  by  the  term  "  man," 
and  affirming  of  them  that  they  are  mortal — i.e.,  that  they 
belong  to  the  class  of  mortal  objects.  But  in  so  doing  we  are 
not  dealing  at  all  with  the  rest  of  the  class  of  mortal  beings 
besides  man — e.g.,  birds  and  beasts ;  we  are  leaving  them  out  of 
consideration  altogether,  and  the  proposition  would  be  equally 
true  whether  or  not  there  were  any  other  mortal  beings  besides 
men.  In  other  words,  we  are  using  the  term  mortal,  the  predi- 
cate of  the  proposition,  in  an  undistributed  sense ;  and  this 
takes  place  in  every  affirmative  proposition,  whether  universal 
or  particular.  In  negatives,  however,  the  case  is  otherwise. 
Let  us  take  as  an  example,  "no  vice  is  useful."  Here  we  are 
really  speaking  of  the  whole  class  of  objects  to  which  the  term 
"useful  "  is  applicable,  and  denying  that  "  vice  "  can  be  found 
amongst  any  of  them,  that  any  part  of  the  predicate  agrees 
with  the  subject.  Hence  the  predicate  is  always  distributed  in 
a  negative  proposition,  for  the  simple  reason  that  if  any  part  of 
that  for  which  the  predicate  stands  were  to  agree  with  the  sub- 
ject, and  not  disagree  with  it,  the  proposition  would  not  be  true. 
The  result  may  be  thus  summed  up.  (1.)  All  universals  (and 
no  particulars)  distribute  the  subject.  (2.)  All  negatives  (and 
no  affirmatives)  distribute  the  predicate. 

With  reference  to  their  quantity  and  quality,  taken  together, 
logicians  are  accustomed  to  denote  every  proposition  by  one  of 
the  four  first  vowels  of  the  alphabet,  as  a  symbol  to  represent  it. 
Thus: —  ~; 


Symbol.  Propositio?i. 

A  Universal  Affirmative, 

E  Universal  Negative, 

I  Particular  Affirmative, 

O  Particular  Negative, 


Example. 

"  Every  man  is  an  animal.' 
"  No  man  is  a  stone." 
"  Some  man  is  just." 
"  Some  man  is  not  just." 


Having  thus  given  some  account  of  the  most  important 
classifications  of  propositions,  it  will  be  more  convenient  to  say 
a  few  words  upon  another  subject  (which  could  not,  perhaps, 
have  been  so  readily  understood  at  an  earlier  period),  before 
proceeding  to  consider  the  different  relations  which  propositions 
bear  to  one  another. 

We  have  already  explained  what  is  signified  by  universal 
terms ;  but  the  reader  must  also  learn  that  these  have,  from  the 
time  of  the  earliest  treatises  upon  Logic,  been  divided  into 
five  classes,  called  predicables,  termed  respectively  "  genus," 
" species,"'" difference,"  "property,"  and  "accident." 

A  genus  may  be  described  as  a  universal  term  which  contains 
under  its  signification  that  of  two  or  more  other  universal  terms. 
In  this  way  "  animal "  is  to  be  regarded  as  a  genus,  as  compre- 
hending under  the  idea  for  which  it  stands  the  ideas  represented 
by  the  other  universal  terms  "  man,"  "  beast,"  "  bird,"  etc. 

A  species-is  a  universal  term  which  is  contained  under  another 
more  universal  term — e.g.,  "  man  "  is  a  species  of  the  genus 
"animal,"  as  forming  a  part  of  what  it  comprehends. 

It  is  to  be  noticed  that  the  same  term  may  often  be  regarded 
as  genus  or  species,  according  as  it  is  considered  with  reference 
to  the  terms  which  it  contains,  or  those  under  which  it  is  con- 
tained. Thus  "  man  "  is  a  species  of  the  more  universal  term 
"animal,"  but  a  genus  when  regarded  as  containing  under  it 
the  less  universal  terms  or  species  "negro,"  "white  man," 
•'  European,"  "American,"  etc.  A  genus  which  is  so  compre- 
hensive as  to  be  contained  under  no  other  is  called  the  highest 
genus;  and  a  species  which,  on  the  other  hand,  contains  no 
species  under  it,  but  merely  comprises  individuals,  is  called  the 
lowest  species.  All  between  these  are  known  by  the  names 
of  sub-alternate  genera  or  species. 

A  difference  is  the  name  given  to  the  attribute  which  distin- 
guishes a  particular  species  from  all  the  other  species  which  are 
included  under  the  same  genus.  Thus,  "rational"  is  the  dif- 
ference which  distinguishes  the  species  "man"  from  the  other 
species  included  under  the  genus  "animal."  And  if  we  define 


man"  as  a  "rational  animal,"  we  have  what  is  called  a 
logical  definition — i.e.,  one  made  up  of  the  genus  and  essential 
difference. 

A  property  is  the  name  of  an  attribute  found  in  all  lie  indi- 
viduals of  a  species,  and  which,  though  not  of  the  essence  of  the 
species,  is  necessarily  joined  to  it — e.g.,  "  being  influenced  by 
motives"  is  a  property  of  "man,"  necessarily  following  from 
his  being  "rational." 

An  accident  is  an  attribute  which,  though  not  necessarily  joined 
to  the  difference,  is  yet  found  in  some  of  the  individuals  of  the 
species.  It  may  be  inseparable — i.e.,  found  in  all  the  individuals 
of  the  species,  though  not  necessary  to  their  existence  as  such — 
e.g.,  "blackness"  in  crows;  or  separable — i.e.,  not  universally 
found  in  the  species — i.e.,  not  amongst  all  the  individuals  or  not 
in  the  samr  individuals  at  all  times — e.g.,  "blackness"  or 
"  sleeping  "  in  men." 

In  our  next  lesson  we  shall  proceed  with  the  consideration  of 
the  relations  which  the  different  kinds  of  propositions  bear  to 
one  another.  

HUMAN  PHYSIOLOGY.— III. 

THE     MUSCULAB     SYSTEM. 

THE  external  fleshy  covering  of  the  skeleton  is  composed  of  a 
large  number  of  separate  portions,  called  muscles.  A  muscle  is 
formed  of  the  aggregation  of  a  number  of  small  bundles  of 
reddish  fibres,  which,  in  their  turn,  are  bound  together  by  fibrous 
tissue.  There  are  two  great  varieties  of  muscular  structure  in 
the  body — the  muscles  of  animal  life,  or  voluntary  muscles, 
which  are  the  muscles  proper ;  and  the  muscles  of  organic  life, 
or  involuntary  muscles.  The  structural  distinction  between  tho 
two  classes  is  that  the  fibres  of  tho  first,  when  examined  under 
the  microscope,  present  a  number  of  fine  dark  parallel  markings, 
but  the  fibres  of  the  involuntary  muscles  present  no  such  ap- 
pearance. The  latter  derive  their  name  from  the  fact  that  they 
are  concerned  in  the  performance  of  the  functions  of  organic 
life,  and  act  independently  of  the  will ;  they  form  tho  muscular 
walls  of  the  digestive  canal,  of  the  windpipe  and  its  divisions, 
of  the  ducts  of  glands,  of  the  blood-vessels,  and  of  some  other 
parts  ;  they  also  enter  largely  into  the  composition  of  the  skin, 
causing  by  their  contraction  that  peculiar  sensation  called 
goose-skin.  There  are  other  muscles  which  should  be  included 
in  this  class,  if  we  consider  their  functions  and  independence  of 
mental  control — such  is  the  heart,  which  is  a  hollow  muscle, 
composed  of  the  striped  fibres  of  the  voluntary  class,  but  acting 
entirely  independent  of  the  will,  and  performing  one  of  the  chief 
functions  of  organic  life.  The  division  is,  indeed,  rather  an 
arbitrary  one,  as  the  voluntary  muscles  constantly  perform 
involuntary  actions,  and  the  involuntary  ones  are  frequently 
affected  by  the  will  or  other  acts  of  the  mind.  The  chief  cha- 
racteristic property  of  muscles  is  their  elasticity  and  power  of 
contraction,  either  by  direction  of  the  will  or  the  application  of 
a  stimulus.  During  the  process  the  muscle  appears  to  swell  up, 
becoming  rounder  and  harder ;  the  bulk  of  the  muscle  is  not 
increased,  but  its  fibres  are  shortened  and  become  more  tense. 
By  the  act  of  contraction  a  considerable  amount  of  heat  is 
evolved,  whether  from  chemical  action  or  mechanical  friction  of 
the  fibres  is  uncertain ;  in  this  we  find  an  explanation  of  the 
origin  of  part,  at  least,  of  the  increase  of  temperature  that  is 
produced  by  active  exercise.  The  voluntary  muscles  are  the 
organs  of  locomotion ;  and  if  we  consider  the  manifold  and 
diverse  movements  of  which  the  body  is  capable,  we  shall  be 
prepared  to  find  them  very  numerous ;  they  exceed  four  hundred 
in  number,  and  vary  much  in  form  and  size.  As  a  rule,  they  ara 
thick  in  the  centre,  which  is  free,  and  end  in  thinner  tendons, 
composed  of  white  fibrous  tissue,  where  they  are  connected 
with  the  bones.  In  the  neighbourhood  of  some  of  the  joints,  anc? 
where  a  muscle  passes  over  a  prominence  of  bone,  and  by  its 
action  would  be  likely  to  cause  an  injurious  amount  of  friction, 
little  membranous  bags  containing  fluid,  and  called  bursas 
(French  bourse,  a  purse),  are  interposed ;  these  enable  the  muscle 
to  glide  more  easily  over  the  opposing  surface. 

There  are  two  principles  upon  which  the  muscles  may  be 
arranged  for  consideration — namely,  location  and  action.  Thus 
we  might  describe  the  muscles  of  tho  face,  the  ear,  or  the  eye. 
On  the  other  hand,  we  might  speak  of  the  muscles  of  mastication, 
respiration,  or  articulation ;  a  combination  of  the  two  will  be 
most  adapted  to  show  the  general  actions  of  the  muscles,  and 
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.••  muscle*  accord. 

ing  to  thoir  locution  in  the  gr.  -,  of  tho  body — the  bond 

:'ik,  uinl   thf«  i-\' 

•  variou*  groups  of  muscle*. 
•  •1  of  tho  hcfvl  in 

sense  baa  it*  special  group, 

•vhi.-li  govern  its  actions,  ainl  i.ition  withsomo  upocial 

muscles  of  tho  face,    )••  ••>   movement*,  wonderful  in 

unilior  as  in  tho  fineness  of  thoir  gradations,  which  alter 

Tension  of  the  oountonanco.     The  moat  complex  group  ii 

1  with  tho  tongue,  which  in  itnolf  but  a  mass  of 

u-  fibre;  by  theso  all  tho  changes  of  its  form  and  posi- 

•  ho  porformanoe  of  swallowing  and  speaking 

•  lueoil.     In  sizo,  tho  musoles  of  mastication  excel  tho 

thr-e  run   from  th<-  upi"T  jaw    .  surface  and 

head,  mill  uro  inserted  into  tho  lower  jaw,  which 

.  ami  from  *ido  to  side  against  tho  ftxod  upper  jaw, 

:i titrating  action  necessary  for  tho  reduction  of  tho 

I'hn  musolos  oonnocted  with  deglutition  are  situated  in 

the  nook,  and  are  Tory  numerous ;  whilst  inside  tho  larynx  or 

windpipe  is  a  small  group  of   muscles  which  make  tense  or 

*  he  vocal  cords,  and  thus  govern  tho  voice. 

••m-'-los  of  the  trunk  aro  those  that  are  special  to  the 
irnnk,  ami  those  which  connect  it  with  tho  head  and  with  tho 
extivmitiej.  In  tho  back  they  are  arranged  in  five  layers.  Some 
of  them  i>a-i*  upwards,  to  be  inserted  into  tho  back  and  sides 
of  the  head,  which  they  support  in  its  erect  position  and  turn 
iile  to  side.  Others,  special  to  tho  trunk,  perform  tho  samo 
office  for  the  spinal  column  ;  those  run  tho  whole  length  of  tho 
spine,  and  are  numerous  and  powerful. 

Several  strong  muscles  connect  tho  upper  extremity  with  tho 
trunk.  These  either  draw  the  arm  upwards  and  backwards,  or, 
when  the  arm  is  fixed,  as  in  climbing,  draw  the  body  upwards ; 
iu  this  they  are  powerfully  aided  by  the  abdominal  muscles, 
presently  to  be  noticed.  The  interspaces  of  tho  ribs  are  filled 
in  by  a  number  of  small  muscles,  one  set  of  which  raises  tho  ribs 
and  another  depresses  them.  Over  these  is  a  large  powerful 
muscle,  which  rises  by  fleshy  digitations  from  nino  of  the  ribs, 
and  is  inserted  into  the  scapula  ;  this  strongly  raises  the  ribs, 
and  is  the  most  powerful  of  all  the  external  respiratory  muscles. 
Assisting  this  are  two  muscles  which  run  from  tho  front  of  tho 
thorax  to  the  npper  part  of  the  humerus,  and  also  some  of  the 
muscles  of  the  neck.  Acting  in  opposition  to  them  are  tho 
abdominal  muscles,  which  are  arranged  laterally  in  threo  layers ; 
in  the  centre  are  two  long,  straight  muscles — these  enclose  the 
aodominal  cavity,  the  capacity  of  which  by  their  contraction 
they  diminish,  and  compress  tho  organs  of  the  abdomen,  forcing 
upwards  tho  muscular  floor  of  tho  thorax,  and  so  diminishing 
the  capacity  of  the  chest.  The  only  other  muscular  agent  of 
the  respiratory  function  to  be  mentioned  is  the  most  important 
one,  tho  diaphragm,  which,  as  has  been  said,  forms  tho  division 
betwixt  the  cavities  of  the  thorax  and  abdomen.  It  ia  a  large 
piano  of  muscular  fibres  attached  all  round  to  the  circumference 
of  the  thorax,  and  by  strong  tendons  to  the  front  of  the  spinal 
column.  In  the  centre  it  has  a  tendinous  portion,  to  support 
the  heart.  By  the  action  of  this  muscle  tho  size  of  the  chest  is 
greatly  altered ;  during  inspiration  it  pushes  down  tho  abdo- 
minal viscera  to  tho  extent  of  two  or  threo  inches,  and  thus 
enlarges  tho  chest.  It  is,  indeed,  the  most  powerful  agent  for 
this  purpose. 

The  muscles  connecting  tho  trunk  with  tho  lower  extremity 
are  many  in  number,  some  of  them  run  from  the  front  of  tho 
spinal  column,  others  from  the  pelvis  to  the  femur.  They  are 
mostly  largo  and  powerful.  It  is  to  the  great  size  and  strength 
of  one  set,  that  rises  from  tho  posterior  surface  of  the  ossa 
innominata,  that  man  owes  his  ability  to  assume  and  retain  tho 
erect  posture. 

In  tho  arm  the  muscles  aro  arranged  in  two  groups,  ono  on 
the  front  which  bends  tho  arm,  the  other  along  the  back  which 
extends  or  straightens  tho  arm.  In  tho  fore-arm  tho  same  rule 
applies,  only  hero  th«ro  are  additional  ones  to  rotate  tho  arm, 
and  execute  tho  movements  of  tho  hand.  The  two  long  flexor 
muscles  of  the  hand  run  along  tho  front  of  the  fore-arm  into 
tho  hand,  ono  lying  under  the  other,  and  each  divides  into  four 
tendons ;  those  of  tho  snporficial  ono  aro  inserted  into  tho 
mMdlo  bonos  or  phalanges  of  tho  fingers,  and  those  of  the  deep 
into  tho  extreme  phalanges ;  just  before  the  tendons  of  the 
superficial  ones  are  inserted,  they  are  split,  to  allow  the  tendon 


of  the  deeper  muscle  to  I*M  through  to  the  further  phalanx, 
mean*  power  and   spaee  are  both   economic*]      The 
of  the  tnnaelee  are  held  in  their  place*  at  the  wrict  by 
a  circular  band  of  fibrous  tismte  called  the  annular  ligament 

In  the  lower  extremity  we  find  somewhat  •imilar  aeta  of 
muMlee  to  those  of  the  upper;  but  here,  of  ooune,  the  extensors 
are  on  the  front  of  the  ley  and  thigh,  and  the  flexor*  at  the 
book ;  the  miuclM  generally  are  nroeh  larger  than  thoa*  of  the 
arm.  The  mtuolea  of  the  calf,  the  balk  o(  which  U  eompoeed 
hut  of  ono,  are  inserted  by  the  tando  Achfllis  into  the  bee),  OB 
which  lover  they  draw  powerfully  in  the  various  node*  of  pro. 
groaaion.  The  arrangement  of  the  annular  ligament  and  of 
too  flexor  tendons  u  similar  to  that  of  the  band,  with  an 
important  exception,  that  the  mnaelea  do  not  diri-le  into 
tendons  until  much  nearer  their  inaertion,  aad  are  connected  by 
a  strong  slip  with  the  flexor  of  the  great  toe.  The  reenlt  of  tin* 
U  that  the  fingers  have  much  greater  individuality  of  action 
than  tho  toes ;  for  wbilut  in  the  hand  the  thumb  can  be  freely 
bent  without  influencing  tho  fingers,  in  the  foot,  if  the  great  to* 
is  flexed,  all  the  toea  bend  w.- 

We  must  now  paea  on  to  the  hut  divUion  of  this  portion  of 
our  subject. 

THK  NERVOUS  SYSTEM. 

Tho  nervous  system  ia  generally  described  a*  confuting  of 
two  parts — the  cerebro-spinal  system  and  the  ganglionio  or 
sympathetic  system.  Each  of  these  may  be  dirided  into  nerve 
centre*,  and  nerve  cords  diverging  from  those  centres  to  tnpply 
tho  different  parts  of  the  body. 

There  are  two  lands  of  aervo  structure,  one  ealled  the  white 
matter  or  fibrous  nervous  matter,  which  is  composed  of  two 
kinds  of  fibres,  and  constitutes  nearly  the  whole  of  the  «nb- 
stance  of  the  nerve  cords,  and  also  enter*  largely  into  the 
constitution  of  tho  nerve  centres ;  the  other,  which  in  soft,  of 
-h-grey  colour,  called  the  vehicular  or  grey  nenrooa 
matter,  is  composed  of  vesicles  or  corpuscles,  and  is  found 
collected  in  masses  in  the  great  nerve  centre*  and  the  ganglia. 

The  nerves  aro  round  flattened  cords,  connected  at  one  end 
with  the  nerve  centres,  and  dividing  and  subdividing  nntfl  they 
are  ultimately  distributed  to  all  parts  of  the  body ;  they  are 
divided  according  to  their  functions  into  two  classes — the 
motor  nerves,  which  are  those  that  carry  the  mandate*  of  the 
will  to  the  parts  they  supply,  and  are  thus  the  agents  through 
which  all  the  movements  of  the  body  are  performed :  and  the 
sensory  nerves,  which  carry  back  to  the  nerve  centres  the 
impressions  made  by  any  stimulus  at  the  scat  of*  their  distri- 
bution. By  these  the  mind  becomes  conscious  of  all  external 
sensations.  Tho  sensory  nerves  include  a  sub-claw,  tho  nerve* 
of  special  senso — viz.,  tho  nerves  of  hearing,  seeing,  tasting, 
and  smelling. 

The  cerebro-spinal  system  consists  of  the  spinal  cord,  the 
brain,  and  the  nerves  proceeding  from  them.  The  spinal  cord  ia 
a  cylindrical  mass  of  nerve  matter ;  in  the  adult  it  is  usually 
from  sixteen  to  seventeen  inches  in  length,  and  weighs,  when 
divested  of  its  membranes  and  nerves,  about  an  ounce  and  a 
half;  it  occupies  the  upper  two-thirds  of  the  spinal  canal, 
extending  from  the  occipital  foramen  above,  through  which 
it  is  continuous,  by  a  special  portion  called  the  medulla  ob- 
longata,  with  tho  brain,  to  the  first  lumbar  vertebra  below.  In 
common  with  the  brain,  it  is  enclosed  by  three  membrane*.  Tho 
external  one,  called  the  dura  mater,  which  is  a  dense  fibrous 
structure  of  considerable  strength,  lines  the  inside  of  the 
spinal  canal  and  the  bones  of  the  skull.  Closely  inverting 
the  cord  and  brain  is  another  membrane  of  a  much  moro 
delicate  texture,  the  pia  mater;  and  interposed  between  this  and 
the  dura  mater  is  a  thin,  delicate  membranous  sac,  containing 
fluid  called  tho  arachnoid  (spider's  web).  If  a  section  of  the 
spinal  cord  ia  made  it  is  found  to  be  composed  of  the  white 
nervous  matter,  enclosing  a  comparatively  small  creecentJc  maaa 
of  grey  mattor. 

Prom  tho  sides  of  the  cord  are  given  off  thirty-one  pair*  of 
each  of  which  arises  from  two  roots.  The  rcots  coming 
from  tho  anterior  portion  of  tho  cord  are  motor ;  thwe  from 
the  posterior,  on  each  of  which  is  a  ganglion,  or  collection  of 
grey  matter,  are  sensory.  Immediately  after  they  emerge  from 
the  sginal  canal  the  two  roots  coalesce  to  form  one  nerve 
cord,  so  that  it  follows  that  each  of  tho  spinal  nervwi  is  com- 
pound, having  both  sensory  and  motor  function*.  The  npper 
cervical  nerves  join  together  to  form  what  ia  called  a  plexus, 
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from  which  branches  are  given  off  to  supply  the  parts  about  the 
neck  and  the  side  of  the  head.  One  large  branch,  called  the 
phrenic,  descends  into  the  chest  to  supply  the  diaphragm.  The 
lower  cervical  and  the  first  dorsal  nerves  form  another  plexus, 
which  supplies  the  upper  extremity  and  some  of  the  muscles  of 
the  thorax. 

The   dorsal   nerves    supply  the  parietes  of  the  thorax  and 
abdomen,  and  some  of  the  muscles  of  the  back. 

The  lumbar  nerves  form  a  plexus,  which  gives  off  branches  to 
the    lower   portion    of 
the  abdomen  and  front 
part  of  the  thigh. 

The  sacral  nerves 
form  a  plexus,  the 
branches  of  which 
supply  the  posterior 
portion  of  the  body 
and  thigh,  and  both 
front  and  back  of  the 
leg  and  foot. 

Connected  to  the 
epinal  cord  by  the 
medulla  oblongata  is 
the  chief  centre  of  the 
nervous  system,  the 
brain.  This  is  the  seat 
of  the  highest  faculties 
of  the  animal  life; 
from  it  are  issued  the 
mandates  of  the  will, 
and  by  it  cognisance  is 
taken  of  external  ob- 
jects and  sensations. 
Its  comparative  size  is 
much  greater  in  man 
than  in  any  of  the 
lower  animals,  and  its 
absolute  size  is  greater 
than  any  save  those  of 
the  whale  and  the 
elephant.  Its  usual 
•weight  in  the  male 
adult  is  about  50 
ounces,  that  of  the 
female  being  .about  46 
ounces.  It  increases 
in  size  rapidly  up  to 
the  seventh  year,  more 
elowly  till  between  the 
ages  of  thirty  and  forty, 
when  it  attains  its 
maximum ;  from  this 
point  it  gradually  de- 
creases again  at  about 
the  rate  of  an  ounce 
for  every  ten  years. 
The  size  of  the  brain  VIII.  VIEW  OF  SPINAL  CORD,  SHOWING  ITS  CONNECTION  WITH  THE  BRAIN.  IX.  BASE 


bears,  no  doubt,  some 


relation    to  the    intel-     Eefs.  to  Nos.  in  Figs. — VIII.   1,  the  cerebrum,  or  brain  proper;  2,  the  cerebellum,  or 


lectual  power  of  the 
individual;  for  whilst 
the  brain  of  Cuvier, 
the  great  French  natu- 
turalist,  weighed  64 
ounces,  and  Dr.  Aber- 
cromby's  63  ounces,  the  brain  of  an  idiot  in  very  few  cases  organic  life.  In  harmony  with  this  view  is  the  fact  that  its 


of  nerves,  the  functions  of  which  wo  must  now  consider.  The 
first  pair  are  the  nerves  of  smell,  or  olfactory :  the  second  are 
the  optic,  or  nerves  of  sight :  the  third,  fourth,  and  sixth  are 
the  motor  nerves  of  the  muscles  of  the  eyeball :  the  fifth  is  a 
compound  nerve  which  resembles  the  spinal  nerves  in  having 
two  roots ;  it  is  a  nerve  of  special  sense,  inasmuch  as  it  is  one 
of  the  nerves  of  taste  ;  it  is  a  sensory  nerve  supplying  the  head 
and  face,  and  it  is  the  motor  nerve  of  the  muscles  of  masti- 
cation :  the  seventh  is  also  a  compound  nerve,  one-half  of 

it  being  the  auditory 
nerve,  whilst  the  other 
is  the  motor  nerve 
to  the  muscles  of  the 
face :  the  eighth  is 
composed  of  three 
nerves,  one  of  which, 
the  glosso-pharyngeal, 
is  the  other  nerve  of 
taste,  the  sensory  nerve 
to  some  of  the  parts  at 
the  upper  portion  of  the 
throat,  and  the  motor 
nerve  to  the  muscles  of 
the  same  region.  The 
pneumogastric,  or 
vagus,  with  which  is 
closely  connected  the 
spinal  accessory,  is 
the  most  widely  dis- 
tributed of  any  of  the 
cranial  nerves  ;  it 
arises  specially  from 
the  medulla  oblongata, 
and  is  both  the  sensory 
and  motor  nerve  to  the 
organs  of  voice  and 
respiration,  and  the 
motor  nerve  to  the 
5  pharynx,  oesophagus, 
stomach,  and  heart. 
6  The  ninth  pair  are  the 
motor  nerves  of  the 
tongue. 

The  sympathetic 
system  consists  of  a 
chain  of  ganglia  con- 
nected by  nerve  cords, 
running  down  the  front 
of  the  spinal  column 
and  giving  off  nerves, 
on  several  of  which  are 
developed  secondary 
ganglia,  through  which 
it  is  closely  connected 
•with  the  branches  of 
the  cerebro-spinal 
system ;  it  is  quite 
uncertain  where  the 
functions  of  one  begin 
and  the  other  cease, 
but  it  is  generally 
believed  that  the  sym- 
pathetic system  is 
more  closely  connected 
with  the  functions  of 


IX. 


OF  BRAIN,  SHOWING  ORIGINS  OF  CRANIAL  NERVES.      X.  VERTICAL  SECTION  OF  BRAIN. 


little  brain ;  3,  the  medulla  oblongata  ;  4,  the  cervical  nerves  ;  5,  the  dorsal  nerves  ; 

6,  the  lumbar  and  sacral  nerves.      IX.  1,  the  olfactory  nerve ;  2,  the  optic  nerve ; 
3,  the  third  nerve ;    4,  the  fourth  nerve ;    5,  the  fifth  nerve ;    6,  the  sixth  nerve ; 

7,  the  seventh  nerve ;    8,   the  eighth  nerve ;    9,  the   ninth  nerve ;    10,  medulla 
oblongata;  11,  cerebellum.     X.  1,  the  cerebrum;  2,  the  cerebellum. 


exceeds  23  ounces. 

The  brain  consists  of  two  great  parts — the  cerebrum,  or  brain 
proper,  occupying  the  front  and  upper  portion  of  the  skull ;  and 


chief  branches  are   distributed  to  the  viscera  of   the   thorax 
and  abdomen,  and  to  the  blood-vessels. 

This   completes  our   examination  of    the  human  body  as  a 


the  cerebellum,  or  lesser  brain,  which  lies  underneath  the  pos-  j  whole,  and  we  must  now  proceed  to  investigate  those  functional 
terior  part  of  the  cerebrum  in  the  occipital  fossa  at  the  back  ',  processes  which  are  necessary  for  the  existence  of  the  organism. 
of  the  skull.  They  are  each  divided  into  two  lateral  halves  or  i  These  may  be  roughly  divided  into  three — digestion,  circulation, 
hemispheres,  and  each  hemisphere  is  divided  into  lobes  by  and  respiration.  We  shall  take  them  in  this  order,  and 
fissures  caused  by  the  dipping  in  of  the  brain  substance.  The  under  the  first  heading  shall  first  examine  the  parts  concerned 
bulk  of  both  is  composed  of  the  white  nervous  matter,  over  j  in  the  process,  then  say  a  few  words  on  the  general  subject  of 
which  is  spread  layers  of  grey  matter,  the  latter  here  being  food,  and  finally  trace  the  food  through  the  various  changes  it 


external. 


From  the  under  surface  of  the  brain  are  given  off  nine  pairs    the  system. 


undergoes  in  the  digestive  canal  to  its  ultimate  assimilation  by 
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LESSONS    IN    ASTRONOMY.-  M  1 

MABH— THB    MINOR    PLANKT8 — JUPITKB. 

WK  now  pass  on  to  notice  the   auperior  planet*,  concerning 
the  nearer  of  which  our  inf.n  -HMD-  e.nnpleto  than  it  i* 

uliout  t!i.-  inferior  ones,  an  the  lattor  are  usually  too  much  over- 
powered  by  the.  brightness  of  the  sun'B  rays  to  be  dintim-tly 
observed.    The  superior  ones,  howurer,  since  their  orbits  are  out- 
fit of  the  earth,  are  at  times  in  opposition  t<>  tli.)  nan  j  at 
•  .ey  are  in  periyce,  that  is,  at  thuir  leant  diatanoe 
tn'in  tho  oarth,  ami  therefore  in  all  respects  moat  favourably 
ited  for  obaorrution. 

Tho  nearest  to  us  of 
Iheso  bodies  is  Mars,  re- 
presented  by  the  sign  <J. 
This  planet  revolves  around 
t)ii>  nun, at  a  mean  distance 
..f  1H9,312,000  miles,  in  an 
orbit  of  considerable  eccen- 
tricity, the  difference  be- 
tween its  greatest  and 
least  distances  being  about 
2<i, 000,000  miles.  When 
tho  planet  in  in  opposition, 
both  it  and  the  Earth  are 
on  the  same  side  of  the 
Sun,  and  the  mean  distance 
.( -en  them  then  ia  about 
48,000,000  miles.  At  this 
period  the  planet  shines 
with  a  brilliancy  almost 
equal  to  that  of  Jupiter; 
this  happens  about  once 
in  two  years,  its  synodic 
period  being  780  days. 
When  it  happens  to  be  in 
its  j*  rihflion  at  tho  same 
time  its  brilliancy  is  still 
greater,  and  consequently 
this  is  the  most  favourable 
opportunity  for  telescopic 
observations. 

When  thus  examined 
with  powerful  telescopes 
Mars  is  found  to  exhibit 
an  appearance  similar  to 
that  which  tho  Earth  would 
probably  present  to  the  in- 
habitants of  that  planet, 
should  there  bo  any.  The 
surface  is  diversified  by 
dark  portions  which  repre- 
sent water,  and  lighter 
parts  which  arc  tho  conti- 
nents. These  markings 
vary  a  little  at  times,  pro- 
bablyowingto  largo  masses 
of  clouds  in  tho  planet's 
atmosphere :  tho  broad  fea- 
tures are,  however,  suffi- 
ciently permanent  to  ena- 
ble maps  to  bo  constructed 
showing  the  configuration  of  its  surface ;  and  by  observations 
made  on  the  more  distinct  markings,  its  period  of  revolution 
has  been  ascertained  to  be  24  hours,  37  minutes,  23  seconds. 
Figs.  24,  25,  26  give  a  general  idea  of  the  appearance  of  tho 
planet  when  seen  through  a  large  telescope.  When  its  atmo- 
sphere is  clear,  the  land  appears  to  bo  of  a  ruddy  hue,  while  the 
water  is  somewhat  greenish.  Fig.  25  represents  the  southern 
and  northern  hemispheres  of  tho  planet,  as  drawn  by  MM.  Beer 
and  MiUller,  who  devoted  many  years  to  the  examination  of 
Mars ;  Fig.  26  is  taken  from  the  observations  of  Secchi,  the 
eminent  Roman  observer,  at  tho  opposition  of  1858. 

Near  the  south  polo  a  remarkably  bright  spot  is  observed,  as 
shown  at  a.  The  reason  why  it  appears  at  the  upper  part  of  the 
figure  instead  of  the  lower  is  that  tho  sketch  is  taken  with  an 
astronomical  telescope,  which  always  inverts  the  object.  Tho 
size  of  this  spot  is  found  to  increase  at  the  period  of  winter  in 
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the  aonthera  hemisphere  of  the  pit***,  awl  to  diminish  again 
during  the  summer,  and  henee  it  h*«  been  aumiueaJ  to  be  pro- 
duoed  by  the  accumulation  of  now  around  thepole  and  ia 
uanally  known  a*  the  note  MMU. 

The  question  may  naturally  be  asked,  why,  if  this  •pot  be  pro. 
dnoed  by  mow,  it  in  not  M*n  at  the  north  pole  Ukewiee.  The 
(Treat  eccentricity  of  the  planet '•  orbit  folly  explain,  this  an 
from  thia  oaoae  the  winter  in  the  Booth  is  moon  longer  and  more 
severe  than  in  the  northern  bemiaphere.  The  atnalleat  iliaaitar 
of  thia  tone  oooon  about  thirty  days  after  the  rammer  «"Wft, 
a  period  corresponding  to  that  which  on  the  Earth  is  the  that 

of  i/:.-.a-,t  Mat 

TI..-  t,m,.  oeeopW  »-v 
Mara  in  aooompluhing  H» 
journey  round  the  aon  is 
nearly  687  of  oar  daya. 
A»,  however,  ita  day  U  a 
little  longer  than  onra. 
there  will  not  be  quite  thia 
number  of  Haitian  daya 
inita  year. 

The  inclination  of  the 
ax  in  of  Mara  to  the  plane 
of  ita  orbit  U  28°  51',  or  a 
little  greater  than  that  of 
the  Earth,  consequently  ita 
•easons  will  reaemble  oora 
to  a  conaiderable  extent. 
The  .final  '!..LI:.' -t.  r  <>l 

the  planet  ia  4,920  miles, 
ao  that  ita  bulk  ia  about 
i  that  of  the  Earth.  The 
polar  compreaaion  ia  be- 
lieved to  amount  to  about 
95  milea,  or  £  of  ite  dia- 
meter ;  thia  measurement  ie 
however  somewhat  doubt- 
ful. In  1877  two  moona 
were  discovered  accom- 
panying Man  in  ita  orbit. 

THE   MINOR   PLANETS. 

Aa  already  mentioned  in 
our  fourth  lesson,  a  wide 
gap  waa  found  to  exiat  be- 
tween the  orbits  of  Man 
and  Jupiter,  which,  accord- 
ing to  Bode'a  law,  ought 
to  be  occupied  by  a  planet. 
In  the  year  1800  six  astro- 
nomers determined  to  esta- 
blish a  society  of  twenty- 
four  observer*,  who  should 
divide  the  zodiac  between 
them,  each  taking  15°,  and 
should  search  for  the  BUS- 
pected  planet  Thia  plan 
soon  succeeded,  for  on  the 
lat  of  January,  1801,  Piani 
discovered  a  moving  body, 
which  he  at  first  supposed 
to  be  a  comet,  but  which 

soon  proved  to  be  a  planet,  afterwards  named  Ceres,  whose 
position  coincided  very  nearly  with  that  pointed  out  by  Bode'a 
law.  When  this  fact  became  generally  known,  the  search 
was  discontinued,  as  the  system  appeared  now  to  be  complete ; 
in  the  course  of  the  following  year,  however,  Olbera  disco- 
vered a  second  planet,  revolving  almost  in  the  same  period, 
and  at  the  same  distance  aa  Ceres.  This  planet  waa  named 
Pallas,  and  its  discovery  excited  great  attention  among  astro- 
nomers, such  a  thing  having  hitherto  been  quite  nn thought  of,  aa 
that  there  should  be  two  planets  revolving  at  almost  the  same 
distance  from  the  sun.  After  some  time  Olbera  ventured  a 
speculation  that  these  two  planets  might  be  the  remains  of  a 
single  one  that  had  by  some  means  become  shattered,  and  sug- 
gested that  in  thia  case  other  fragments  might  not  improbably  b» 
discovered.  The  search  waa  accordingly  renewed,  and  Juno  and 
Vesta  were  discovered  in  1804  and  1807.  For  many  years  no 
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more  were  found ;  accordingly  it  was  believed  that  all  had  been 
discovered,  and  that  these  four — Ceres,  Pallas,  Juno,  and  Vesta 
— were  the  four  fragments  of  a  large  planet  which  had  once  re- 
volved in  an  orbit  nearly  resembling  theirs.  These  planets  are 
sometimes  distinguished  by  the  signs  ? ,  ? .  J  >  &  • 

At  the  close  of  the  year  1845  the  discovery  of  a  new  asteroid 
was  announced  by  Hencke,  and  again  attracted  the  attention  of 
astronomers  to  the  subject.  Many  new  observers  now  entered 
upon  the  task  of  trying  to  discover  some  more  of  these  minute 
bodies,  and  since  that  time  few  years  have  passed  without  adding 
fresh  planets  to  the  list,  which  at  present  contains  more  than 
100.  When  it  is  remembered  that  these  planets  are  all  very 
small,  many  of  them  being  less  than  fifty  miles  in  diameter,  it 
will  be  seen  that  this  is  a  difficult  task.  They  do  not  present 
a  defined  disc  in  the  telescope,  as  the  larger  planets  do,  but 
merely  appear  like  minute  stars  of  about  the  twelfth  magnitude, 
BO  that  the  only  way  of  observing  them  is  by  accurately  noting 
down  all  the  stars  visible  in  a  given  small  portion  of  the 
heavens,  and  then  carefully  watching  on  successive  evenings  to 
ascertain  if  any  of  these  appear  to  have  changed  their  positions, 
or  if  any  fresh  points  of  light  appear  among  them. 

It  was  soon  found  that,  with  so  many  planets,  symbols  to  dis- 
tinguish each  would  lead  to  almost  inextricable  confusion.  All 
the  minor  planets  are,  therefore,  now  distinguished  by  a  num- 
ber enclosed  in  a  circle,  thus,  Ceres  0,  Pallas  0 ;  and  the  four 
signs  given  above  are  seldom  employed. 

The  names  of  many  of  the  heathen  goddesses  have  been  used 
to  distinguish  these  planets.  A  list  of  most  of  these  will  be 
found  in  Vol.  II.,  p.  45. 

Three  only  of  these  planets  have  been  seen  by  the  naked  eye, 
namely,  Vesta,  Ceres,  and  Pallas ;  and  it  is  only  under  very 
favourable  circumstances  that  they  can  thus  bo  seen.  The  dia- 
meter of  Vesta  and  Ceres  is  about  228  miles.  Pallas,  ac- 
cording to  some  observers,  is  larger ;  others,  however,  make  it 
less.  All  the  rest  are  smaller  than  these.  Their  distances  from 
the  sun  vary  very  considerably,  the  nearest,  Flora  ©,  having  a 
mean  distance  of  201,000,000  miles,  while  the  farthest,  Maxi- 
nailiana  (55),  is  distant  about  313,000,000  miles.  Their  times  of 
revolution  are  likewise  very  different,  the  two  planets  just  named 
taking  3-266  and  6'413  years  respectively  to  complete  their  orbits. 

Another  remarkable  feature  in  connection  with  this  group  of 
planets  is  the  great  eccentricity  of  many  of  their  orbits.  This, 
with  many  other  facts  in  connection  with  them,  is  in  favour 
of  Gibers'  fanciful  theory,  that  we  have  here  the  remains  of  a 
single  large  planet.  If  we  trace  out  all  their  orbits,  we  can  find 
one  point  near  to  which  most  of  them  pass,  and  the  force  which 
scattered  them  would  fully  account  for  any  deviation  of  others 
from  this  spot.  Their  orbits,  likewise,  are  very  much  interlaced, 
so  that  it  has  been  said  that,  if  they  were  represented  by  rings, 
any  one  of  these,  on  being  lifted,  would  raise  all  the  rest  with  it. 

Some  of  these  bodies  when  carefully  watched  are  found  to 
exhibit  very  remarkable  changes  in  brilliancy,  suddenly  increas- 
ing, and  then  after  a  brief  interval  fading  again  as  rapidly.  The 
apparent  explanation  of  this  is,  that  they  have  very  irregular 
shapes,  as  they  would  have  were  they  fragments  of  a  large  planet, 
and  that  hence,  as  they  rotate,  the  amount  of  light  reflected 
from  their  surfaces  varies  very  greatly.  Owing  to  their  small  size 
very  little  is  known  of  the  nature  of  these  bodies  :  traces  of  an 
atmosphere  have,  however,  been  discovered  around  some  of  them, 
that  around  Pallas  appearing  to  have  great  density. 

JUPITER. 

Beyond  this  group  of  fragmentary  bodies,  lies  the  largest 
member  of  our  system,  the  planet  Jupiter,  represented  by  the 
sign  V.  The  equatorial  diameter  of  this  orb  is  85,390  miles, 
or  more  than  ten  times  as  great  as  that  of  the  Earth;  hence, 
it  at  once  exhibits  a  distinct  disc,  even  in  a  telescope  of  low 
power.  When  in  opposition,  it  shines  with  a  brilliancy  nearly 
equal  to  that  of  Venus,  and  has  been  known  to  cast  a  sensible 
shadow.  It  is  at  all  times  distinctly  visible  to  the  naked  eye, 
except  when  overpowered  by  the  brilliancy  of  the  solar  rays, 
and  hence  it  has  been  known  from  the  earliest  ages. 

Its  mean  distance  from  the  sun  is  475,693,000  miles,  and  it 
completes  its  journey  round  this  orbit  in  4332'58  days,  or  a  few 
weeks  less  than  twelve  of  our  years.  Its  speed  in  its  orbit  is 
considerably  less  than  half  that  of  the  Earth  :  we  always  find, 
however,  that  the  further  the  planets  are  removed  from  the  sun, 
the  less  is  the  speed  at  which  they  move, 


The  plane  of  Jupiter's  orbit  is  inclined  very  slightly  to  that 
of  the  ecliptic,  and  hence  there  is  a  difficulty  in  ascertaining  the 
exact  points  in  which  they  intersect,  and  in  determining  the 
length  of  its  years  in  the  usual  way.  This  is,  however,  easily 
overcome  by  ascertaining  its  synodic  period,  which  is  nearly 
399  days,  and  calculating  from  this  its  sidereal  period. 

When  examining  this  planet  with  a  telescope,  the  first  thing 
that  strikes  us  is  the  fact  that  it  is  accompanied  by  four 
satellites  or  moons.  Three  of  these  were  discovered  on 
January  8th,  1610,  by  Galileo,  when  he  first  directed  his  tele- 
scope towards  the  planet,  and  the  fourth  a  few  evenings  later. 
A  very  low  power — such  as  that  afforded  by  an  ordinary  opera- 
glass — suffices  to  show  them  all  distinctly.  It  is  even  said  that 
at  times  they  have  been  seen  by  the  unaided  eye. 

These  satellites  revolve  around  Jupiter  in  orbits  which  are 
almost  circular,  and  veiy  slightly  inclined  to  the  plane  of  the 
planet's  equator.  Owing  to  this  latter  fact,  the  three  nearer  ones 
are  eclipsed  every  revolution,  and  the  outer  one  in  nearly  every 
revolution,  so  that  the  phenomena  of  eclipses  must  be  far  from 
rare  to  the  inhabitants  of  this  planet,  there  being  about  4,500 
lunar  eclipses,  and  about  the  same  number  of  solar  ones  in  one 
Jovian  year. 

The  eclipses  and  transits  of  these  bodies  are  very  interesting 
phenomena,  and  may  be  easily  observed  with  an  ordinary 
telescope.  A  full  list  of  them  is  given  in  the  Nautical  Almanack 
for  each  year,  and  scarcely  a  day  passes  without  some  being 
observed  ;  they  are  frequently  used  in  determining  the  longitude 
of  any  station  of  observation.  When  one  of  the  satellites 
passes  between  the  Earth  and  the  planet,  it  is  seen  in  transit  as 
a  bright  spot  on  its  face ;  its  shadow  is  also  seen  as  a  dark  spot 
at  a  little  distance  from  it,  presenting  the  appearance  of  two 
satellites  in  transit.  It  was  by  observing  these  eclipses  that  the 
speed  of  light  was  first  ascertained.  It  was  found  that  the  time 
of  the  occurrence  of  these  eclipses  differed  from  that  predicted, 
being  sometimes  as  much  as  eight  minutes  sooner,  and  at  times 
as  much  later.  This  led  to  inquiry,  and  Von  Eomer  at  length 
noticed  that  when  Jupiter  was  in  the  part  of  its  orbit  most 
remote  from  the  Earth,  the  eclipses  occurred  later  than  the 
predicted  time,  while  when  it  was  in  perigee  they  were  earlier, 
and  hence  he  started  the  conjecture  that  the  discrepancy 
might  be  accounted  for  by  supposing  that  light  took  sixteea 
minutes  to  travel  across  the  Earth's  orbit.  Subsequent  investi- 
gation has  proved  that  this  theory  was  the  true  one. 

The  annexed  table  gives  us  the  more  important  facts  about 
these  satellites : — 

Name.  Mean  Distance.       Sidereal  Period.  Diameter. 

lo  267,380  miles.        Id.  18h.  27m.         2,252  miles. 

Europa  425,160     „  3     13     14  2,099     „ 

Ganymede      678,390    „  7       3     43  3,436     „ 

Callisto        1,192,820     „  16     16     32  2,929    „ 

From  this  it  will  be  seen  that  the  appearance  of  the  Jovian 
sky  must  be  very  remarkable,  especially  as  all  the  moons  perform 
their  journey  round  the  planet  in  a  very  short  time,  and  hence 
their  changes  are  very  rapid. 


IESSONS  IN  ENGLISH.— XLVII. 

COMPOUND  PEONOUNS— ADJECTIVE  PEONOUNS. 

THE  pronouns  of  which  we  have  just  treated  are  simple  pro- 
nouns. Of  these  simple  pronouns  others  are  formed,  which,  as 
consisting  of  more  than  one  word,  are  termed  compound  pro- 
nouns. 

The  reflective  pronoun  is  compound,  and  having  for  its  root 
the  old  word  self  (German  selbst,  same)  is  inflected  thus : — : 
1st  Person.  2nd  Person.  3rd  Pe?-son. 

SINQ.        Myself.  Thyself.  Himself. 

FLUB.      Ourselves.  Yourselves.  Themselves. 

For  the  sake  of  distinction  and  emphasis,  the  nominative  of 
the  personal  pronoun  may  be  prefixed,  thus  : — 

1st  Person.  2nd  Person.  3rd  Person. 

SINO.      I  myself.  Thou  thyself.  They  themselves. 

PLUB.     We  ourselves.          Tou  yourselves.         He  himself. 

The  use  of  these  pronouns  will  be  understood  better  from  an 
example  or  two  :  for  example  : — 

I  struck  myself;  I  will  go  myself;  I  myself  said  it.  He  hurt  himself  t 
he  has  gone  himself;  he  himself  made  the  remark. 
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Thin  pronoun  is  often  strengthened  by  the  insertion  of  own  \ 
m  Holf .     Obriiirvo  that  when  own  i»  thus 

inserted,  the  objective  him  l> m-i  Ini,  th.:  ; 

"nut  th,-,-i  owns.'lv.-H,  l.ut  f/K'irownselvt-'  .-t  maybeox- 

:  i  Inn  :  self  is  used  ti«  a  noun,  for  wo  nay  "  the  lore  of  te{f 
und.Tinin.'i  exoellenoe."     Myself  is  employed  in  the  MUM  way  j 
;m.l  t1\amulvet ;  an,  "  It  is  myself,"  that  U,  "  it  in 
>nk  no  wn  by  such  and  such  a  name. ' '    Being  a  noun ,  him- 
self has  tin)  force  and  tho  government  of  a  noun.   Theuo  alt 

•  •iit  until  brought  out  by  tho  insertion  of  own  when  Mm  is 
changed  into  his,  for  we  say,  "  ho  hurt  his  ownself,"  aa  well  an 
"  he  took  his  own  hat."  It  may,  indeed,  be  doubted  whether  it 
in  oorroot  to  represent  his  ownself  aa  a  pronoun  at  all ;  instead  of 
HO  doing,  wo  may  regard  ownself  CM  a  compound  noun,  baring  in 
•nt  with  it  the  possoanive  pnniou- 

With  tho  aid  of  «e//the  word  one  forms  a  compound  pronoun, 
M  one's  self.  This  pronoun  exists exclusively  in  tin-  third  person 
singular.  The  one's  is  to  be  written  with  an  apostrophe,  it  IHMMI,', 
in  fact,  the  possessive  case  of  tho  general  term  one,  governed  or 
n>.|uir.'.l  to  !>.•  in  that  case  by  the  noun  self,  according  to  tho  rulo 
whirh  will  bo  formally  expounded  when  we  come  to  Syntax,  that 
when  at  <i  anotlier,  the  dependent  noun  must 

be  in  the  possessive  case.  The  student  must  carefully  mark  tho 
nature  of  thia  word  one.  One,  as  found  in  one's  self,  is  not  the 
numeral  one.  It  is  a  contracted  form  of  tho  French  hommo, 
w<m  ,•  hommo,  in  tho  rapidity  of  conversation,  becomes  first  horn 
and  then  on  las,  on  dit,  man  says,  one  says,  that  is,  they  say, people 
say).  From  on  was  formed  tho  English  one,  which  in  time  came 
to  be  mistaken  for  our  name  of  unity.  As,  however,  one  (on, 
homme,  man)  was  originally  a  noun,  so  it  retains  tho  functions 
of  a  noun,  and  should  therefore,  in  combination  with  self,  be 
written  not  "  oneself  "  but  "  one's  self ; "  as — 

"  One  cannot  walk  a  furlong:  without  hearing  ouo's  self  abused." 
Here,  again,  emphasis  interpolates  own ;  as — 

"  One's  oion  self  is  apt  to  be  only  too  well  cared  for." 

The  simple  pronoun  who  becomes  a  compound,  by  taking  into 
combination  with  itself  the  particle  so,  whoso ;  as — 

"  Whoso  toucheth  their  carcase  shall  be  unclean."     (Lev.  jd.  27.) 

Instead  of  so,  the  particle  ever  is  added,  forming  whoever. 
The  two  particles  so  and  ever  were,  with  who,  fused  into  one 
word-  aa  whosoever.  Tho  difference  in  meaning  between  ivhoso, 
whoever,  and  wJiosoever  is  inconsiderable.  In  common  usage, 
whoever  is  now  more  frequent  than  whosoever,  and  whoso  is 
rarely  employed  ;  but  whosoever  was  most  common  in  the  days 
of  Elizabeth  and  James.  The  force  of  these  particles  is  to  render 
the  definite  pronoun  to/w  indefinite  ;  as — 

"  HTioso«r«r  he  be  of  the  children  of  Israel."     (Lev.  xx.  2.) 

The  who  in  this  compound  undergoes  its  usual  inflections,  as, 
whosoever,  to/vosesoever,  ic/wmsoever.  Care  must  be  taken  not  to 
confound  the  possessive  with  the  nominative ;  in  the  following 
the  possessive  is  used : — 

"  Whosesoever  sins  ye  remit,  they  are  remitted."     (John  xx.  23.) 

With  ever  and  soever,  what  enters  into  union,  forming  the  inde- 
finite pronoun  whatsoever,  which  is  used  of  things.  What,  as  an 
indirect  interrogative,  has  an  adjectival  construction  ;  as — 

"  And  the  officers  shall  apeak,  saying.  What  man  is  there  that  hath 
built  a  new  house  Pr>  (Dout.  xx.  5)  ; 

and  may,  as  here,  be  employed  in  connection  with  persons  ;  so 
we  find  the  word  resolved  thus  : — 

"  What  man  soever  there  be  of  the  house  of  Israel "  (Lev.  xvii.  3)  j 

also  whatsoever  man  (Lev.  xvii.  10).  Hence  it  appears  that,  as 
applied  to  persons,  whosoever  is  purely  a  pronoun,  and  whatsoever 
is  a  pronominal  adjective. 

With  the  neuter  which,  also,  the  particles  ever  and  soever 
combine,  forming  whichever  and  whichsoever ;  as — 

"  You  shall  have  whiclievtr  of  these  books  you  wish." 

Among  the  compound  pronouns,  the  pronouns  which  are  called 
reciprocal  find  their  proper  station. 

Reciprocal  pronouns  are  those  in  which  the  action  is  recipro- 
cated, that  is,  proceeds  from  the  one  to  the  other  ;  as — 
They  struck  each  other. 

Each  other  is  a  reciprocal  pronoun,  for  the  action  of  each  falls 
on  tho  other.  Let  there  be  two  persons  concerned,  A  and  B ; 
then  A  strikes  B,  and  B  strikes  A.  The  right  pronoun  to  use 


bar*  is  one  another.  Let  three  or  more  persoe*  be  eoneeraed. 
A,  B..  .trikes  B  and  C.  and  B  strikes  A  and  C,  and 

C  strikes  A  and  B.  Th«  proper  pronoun  bet*  is  «e*A  otkir.  OM 
another  is  however  u*ed,  in  a  general  way,  where  several  pemmi 
are  concerned  i  for  etample  s  — 

BKCIPKOCAL   HBOMOUYI. 
Two  P«noiu  i  They  lor*  OM 

TV*  or  mo,.  P 


ADJECTIVE  PRONOUNS,  OE  PEONOMINJLL  ADJECTIYM. 
An  already  intimated,  the  onion  in  OM  word  of  the  attributes 
of  an  adjective  and  thoee  of  a  pronoun  give*  birth  to  a  eUee  of 
terms  which  may  be  designated  as  aujadivt  proaoiMU.  or  fro- 
nominal  adjcetiiHii.    We  give  the  ensuing  litt  :— 


Another. 
Any. 


K.irl;  othrr. 

Hither. 


Every. 
One. 
Th«  one. 

'Hi.:  ..tli.-r. 


aoa*. 


•:<...•  .  •.•- ,. 


There  are  other  forms  of  words,  such  as  oil,  anybody,  some. 
body,  etc.,  which  have  been  ranked  under  our  present  heed,  bat 
which  appear  to  fall  under  other  categories.  All,  tot  instance, 
is  clearly  an  adjective  ;  somebody  is  made  np  of  tome,  an  adjec- 
tive, and  body,  a  noun.  It  must,  however,  be  admitted  that 
the  lines  of  demarcation  here  are  not  very  clear,  and  a  word 
which  appears  to  one  person  as  an  adjective  may  to  another 
seem  to  take  rank  among  pronouns.  But  it  may  be  suggested 
that,  whatever  other  quality  a  word  may  possess  or  acquire,  it 
must,  in  order  to  take  rank  among  pronouns,  be  capable  of 
standing  instead  of  a  noun,  and  that  independently,  and  not 
merely  as  an  adjective  having  its  noun  understood. 

The  derivation  of  the  words  which  form  the  foregoing  list  is 
sufficiently  clear  without  additional  remarks. 

Some  of  the  words  remain  unin  fleeted ;  as,  any  and  own. 
Most  of  them  are,  however,  capable  of  a  possessive  case,  M 
another's,  each  other's,  one  another's,  either1!,  neither'!,  tht 
former's,  the  tatter's ;  for  example  : — 

"  Thomas  and  William  fought ;  the  former  broke  the  latttr't  left 
arm,  and  the  latter  knocked  out  t/i«  former'*  right  eye/' 

PBEPOSITIOrfS. 

In  tho  universe,  and  in  human  life,  things  stand  not  apart  and 
alone,  but  are  connected  together,  and  act  one  upon  another. 
This  system  of  mutual  dependence  is  conceived  of  by  the  mind, 
and  finds  utterance  in  our  words.  If  the  utterance  is  a  suitable 
and  sufficient  utterance,  language  must  represent  the  reciprocal 
relations  that  exist  everywhere.  Language  does  express  those 
relations.  Dependence  exists  in  language  as  much  as  in  the 
universe.  The  object  depends  on  its  verb  ;  the  possessive  case 
depends  on  its  noun  ;  nouns  generally  depend  also  on  prepo- 
sitions. The  dependence  of  nouns  on  prepositions  is  BII  (•emtiil 
clement  in  language.  If  I  say  "  I  go,"  I  make  a  scarcely  in- 
telligible statement;  but  if  I  say  "  I  go  to  school,"  I  make  a  full 
statement,  and  am  understood.  Remove  the  to,  the  sentence 
is  incomplete.  I  have  uttered  no  idea.  To  is  a  preposition; 
hence  you  see  that  in  certain  forms  of  words  prepositions  are 
necessary  to  the  sense.  Here  the  relation  marked  by  the  pre- 
position is  tho  relation  of  a  verb  to  a  noun.  How  does  po  stand 
related  to  school  ?  In  the  preposition  to  the  answer  is  found. 
Instead  of  to  the  preposition  might  be  /roin,  or  out  of,  still  the 
relation  of  the  verb  go  to  the  noun  school  depends  for  its  cbaractei 
on  tho  preposition.  Not  wholly  or  exclusively  does  the  relation 
depend  on  the  preposition.  In  part  the  relation  depends  on  the 
verb.  In  full,  then,  the  relation  depends  on"  the  verb  and  on  the 
preposition.  The  preposition  supplements  the  verb.  The  pre- 
position supplies  that  of  which  the  verb  fails.  The  preposition 
defines  the  exact  relation  of  tho  verb  to  the  noun.  Hence  t 
preposition  might  be  considered  as  a  part  of  the  verb  ;  and  the 
verb,  instead  of  being  a  simple  word,  might  be  regarded 
compound  word,  thus  :  "  I  go-to  school,"  "  I  comt-from  i 
Wore  tho  verbs  so  regarded,  school  would  then  be  simply  « 
object  to  tho  compound  verbs  I  go-to,  I  come-from.  Sach  is 
case  in  Greek  and  Latin.  In  the  hitter  language,  for  instance, 
the  preposition  enters  as  a  prefix  into  combination  with  the  verb, 
and  the  two  in  combination  govern  their  case,  that  is,  simply, 
and  in  virtue  of  their  own  power,  take  an  object.  I  may  make 
this  clear  by  an  instance  :  in  Latin,  deprimo  means  J  «ini,  thus. 
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deprimero  navem  is  to  sink  a  vessel:  here  deprimo  governs  its 
case  navem,  as  if  it  were  a  simple  word  ;  it  is  in  reality  a  com- 
pound word,  made  up  of  the  preposition  de,  down,  used  as  a  prefix, 
and  premo,  I  press,  so  that  the  compound  means  I  press  down. 
But  take  the  English  press  down  separately,  and  neither  of  the 
parts  expresses  the  idea  of  sinking;  it  is  only  the  combination 
of  the  two  that  is  equivalent  to  the  simple  verb  to  sink. 

These  observations  may  suffice  to  explain  the  general  character 
and  office  of  prepositions.  A  preposition,  then,  expresses,  or  aids 
to  express,  the  relation  which  exists  between  a  verb  and  a  noun. 
Tinder  the  guidance  of  this  definition  we  should  expect  to  find  a 
verb  wherever  a  preposition  is  used.  The  expectation  is  just. 
Wherever  you  have  a  preposition  you  must  have  a  verb  either 
expressed  or  understood.  The  term  verb  is  here  used  in  its  widest 
acceptation.  The  term  verb  includes  what  may  be  called  verbal 
phrases,  such  as  adjectives  and  parts  of  the  verb  to  be ;  as,  "  he  is 
fit  for  nothing,"  "they  are  ready  to  die,"the  words  "is  fit  for" 
and  "  are  ready  to"  are  verbal  phrases  or  forms,  and  include 
each  a  preposition.  Verbal  nouns,  or  nouns  in  which  action  is 
implied,  may  also  have  prepositions  after  them  ;  as — 

"  The  going  down  to  the  town  was  more  difficult  than  the  going  tip  to 
the  citadel." 

Going  down  (better  written  going-down)  and  going  up  denote 
motion,  and  are  verbal  nouns ;  consequently  they  have  after  them 
the  preposition  to.  In  some  instances  the  verbal  action  is  con- 
cealed ;  as — 

"  The  way  to  London  is  long  and  difficult." 

But  here  the  action  of  a  verb  is  implied ;  in  full  the  phrase  would 
be,  "  the  way  which  conducts  to  London,"  etc.  At  the  least  some 
part  of  the  verb  to  be  exists  or  is  implied  in  the  preposition ;  as — 

"  Where  is  the  book ?"  "  Ou  the  floor,"  "in  the  cupboard ;"  that 
is,  "  the  book  is  or  lies  on  the  floor,"  "  the  book  is  in  the  cupboard." 

It  ensues  from  the  preceding  remarks  that  some  prepositions 
are  united  with  verbs  of  motion,  and  that  others  are  united  with 
verbs  of  rest.  Accordingly,  prepositions  in  general  may  bo 
divided  into  the  two  great  classes  of  Prepositions  of  Motion  and 
Prepositions  of  Rest;  a  third  class  ensues  from  combination,  and 
these  are  called  Prepositions  of  Motion  and  Rest,  being  applicable 
to  both.  There  thus  arises  this  classification  : — • 


PREPOSITIONS   OF   BEST. 


Amid. 

At. 

Beside. 

By. 

Concerning. 

During. 

About. 

Above. 

Across. 

Against. 

Along. 

Among. 


Except. 

For. 

From. 

In. 

Near. 

Of. 


On. 

Regarding. 

Respecting. 

Save. 

Since. 

Touching. 


PREPOSITIONS   OF   MOTION. 


Athwart. 

Before. 

Below. 

Beneath. 

Between. 

Beyond. 


Down. 

Into. 

Out  of. 

Over. 

Round. 

Through. 


Upon. 
With. 
Within. 
Without. 


Till. 

To,  unto. 
Toward. 
Under. 
Up. 


PREPOSITIONS   OF   BEST  AND   MOTION. 


About. 

Above. 

Across. 

Against. 

Along. 


Among. 
Athwart. 
Before. 
Below. 


Beneath. 
Between. 
Beyond. 
Over. 


Round. 
Through. 
Toward. 
Under. 


The  prepositions  thus  arranged  may  be  put  into  other  classes. 
There  are  the  monosyllabic,  namely,  at,  by,  for,  from,  in,  near,  of, 
on,  save,  since,  through,  till,  to,  up,  with.  Of  these,  all  except 
near,  save,  since,  and  till  are  original  and  proper  prepositions ; 
that  is,  prepositions  properly  so  called,  and  nothing  but  prepo- 
sitions. Of  the  excepted  words,  near  is  an  adjective,  save  is  a 
verb,  since  and  till  adverbs  of  time  or  conjunctions.  From  the 
monosyllabic  or  primitive  prepositions,  compound  or  derivative 
prepositions  are  formed ;  as,  from  in  and  to,  into ;  from  on  and 
up,  upon.  Other  prepositions  are  compounds ;  as,  about,  above, 
across,  against,  alang,  etc.  Several  of  the  compound  prepositions 
are  used  as  adverbs — that  is,  they  are  taken  with  the  verb  rather 
than  with  the  noun;  as,  "he  ran-about,"  "he  went-above," 
"  the  ship  sailed-along  swiftly."  Five  words  given  in  the  lists 
as  prepositions  are  strictly  present  participles — namely,  con* 
ceming,  during,  regarding,  respecting,  touching.  Two  are  verbs 
•n  the  imperative  mood — that  is,  save  and  except  (sometimes  the 
narticipial  form  excepting  is  preferred).  Of  the  compounds,  the 


derivation  of  some  is  very  clear;  as,  within  is  with  and  int 
without,  with  and  out;  beyond,  be  (by),  and  yon  (yonder) ;  across 
is  a.  and  cross ;  along  is  a  and  long. 

The  origin  of  those  prepositions  which  we  can  trace,  sug- 
gests to  us  some  hints  as  to  the  origin  of  others.  In  the  lists 
there  are,  we  have  seen,  prepositions  which  were  at  first"  parts 
of  verbs,  such  as  touching  and  save.  Probably,  therefore,  all 
prepositions  may  at  one  time  have  been  parts  of  verbs  ;  at,  for 
instance,  seems  connected  with  a  Hebrew  word  similar  in  form, 
which  signifies  to  go ;  and  through  with  a  Gaelic  word  similar 
in  form,  which  signifies  to  pierce.  If  prepositions  have  a  verbal 
origin,  their  verbal  connection  and  force  receive  illustration. 

At  first,  prepositions  had  reference  to  place,  their  application 
being  exclusively  to  physical  objects :  only  by  degrees  did  they 
come  to  be  turned  away  from  the  physical  to  intellectual  or 
moral  objects.  In  the  following  sentence  are  comprised  the 
primitive  prepositions,  so  as  to  show  their  application  to  physical 
objects : — 

'The  new  settler  at  the  river,  in  tho  fear  of  an  enemy's  coming  in 
arms  from  their  camp  through,  the  forest,  with  fugitive  slaves,  to  carry 
fire  and  sword  up  and  down  the  land,  has  at  length  prudently  rebuilt 
for  a  fort  the  house  lately  destroyed  by  fire." 

Tho  prepositions  that  are  in  italics  apply  to  physical  objects. 
Among  physical  objects,  place  was  that  of  which  prepositions 
were  originally  employed.  Thus  we  say,  "  the  man  is  at  homo;" 
"  fish  are  in  the  sea ;"  "  the  possessor  o/the  castle  ;"  "  the  barn 
goes  with  tho  farm ;"  "  tho  cows  went  to  the  milk-pail ;"  "  the 
nurse  took  the  sick  child  up  stairs  at  night,  and  brought  it  down 
in  the  morning;"  "  he  intended  the  shed  for  a  granary;"  "he 
camo  by  the  railway  to  Brighton." 

From  denoting  place,  however,  prepositions  easily  passed  to 
denote  time.  In  the  instances  just  given,  at  (in  "  at  night") 
and  in  ("  in  the  morning")  relate  to  time. 

Such  is  the  original  service  rendered  by  prepositions.  At 
present,  prepositions  express  the  nicest  distinctions  of  thought, 
the  most  delicate  shades  of  feeling,  and  tho  highest  flights  of 
imagination  ;  to  so  great  an  extent  has  language,  considered  as 
the  handmaid  to  the  human  mind,  made  progress  in  adaptation 
and  refinement. 

Besides  prepositions,  properly  so  called,  there  are  what  may 
be  termed  prepositional  phrases,  or  forms  of  words  which  in 
their  combined  effect  have  the  force  of  prepositions.  Take,  for 
instance,  the  set  of  words  "with  respect  to;"  you  may  cither 
parse  these  words  separately,  or  you  may  consider  them  as  a 
whole.  If  you  take  them  as  a  whole,  you  may  call  them  a  pre- 
positional phrase.  So  with  the  phrase  "in  consequence  of." 
The  prepositional  force  of  these  forms  or  words  depends  mainly 
on  the  preposition  to  or  of,  which  stands  at  tho  end.  We  givo  a 
number  of 

PREPOSITIONAL   PHRASES. 

According  to. 
Contrary  to. 
In  opposition  to. 
With  respect  to. 
With  regard  to. 

Let  it,  then,  be  observed,  that  a  noun  may  bo  dependent  on  a 
preposition ;  for  example — 

"  He  died  by  hia  own  hands." 

Here  the  word  hands  depends  on  the  preposition  by.    In  parsing 
such  a  sentence,  you  may  simply  say  that  the  noun  hands  is 
dependent  on  the  preposition  by;  or  you  may  declare  the  same 
fact  by  saying  that  the  noun  hands  is  governed  by  the  preposition 
by  ;  or,  again,  you  may  state  that  the  noun  hands  is  the  object 
to  the  preposition  by.     Hence  ensues  the  general  rule  that 
Nouns  are  dependent  on,  or  governed  by,  prepositions  ;  or 
Prepositions  take  after  tliem  nouns  as  tfair  object. 


With  a  view  to. 
In  behalf  of. 
In  virtue  of. 
By  dint  of. 
Instead  of. 

In  spite  of 
By  the  side  of. 
In  order  to. 
Because  of. 
By  reason  of. 

On  account  of. 
Owing  to. 
In   consequence 
of. 
For  the  sake  of. 

LESSONS  IN  GEOLOGY.— XIX. 

COAL. 

SEEING  that  coal  is  the  most  valuable  of  all  the  treasures  the 
earth  has  preserved  for  us,  we  do  not  apologise  for  assigning 
more  space  to  its  consideration.  We  have  seen  that  it  is 
matter  which  owes  its  existence  to  vegetable  growth,  and  that, 
buried  beneath  vast  accumulations  of  stratified  deposits,  this 
vegetable  matter  has  undergone,  in  the  lapse  of  ages,  a  process 
now  called  bitumenisation,  a  spocies  of  metamorphism 
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ban  generally  obliterated  all  traces  of  vegetable  conn  traction  in 
the  coal ;  however,  careful  search  is  sometimes  rewarded  with 
a  thin  Hootion  of  a  piece  of  ooal  which  exhibiU  the  fibres  of  the 
woody  growth,  and  BO  proclaim*  the  species  to  which  it  belonged. 
Ily  thin  inoaiiM  all  tho  specie*  of  vegetable  life  discovered  as 
fossils  in  tho  rocks  of  the  period  have  been  detected  in  the  ooal. 
A  moment's  consideration  will  show  that  we  ought  not  to  be 
surprised  that  tho  ooal  of  each  locality  in  chiefly  composed  of 
trees  of  the  same  kind,  fur  just  OH  to-day  wo  find  our  oak  forests, 
pine  forests,  mango  groves,  so  then  a  plantation  of  Sitfilluriiu 
wuuM  re-sow  themselves  and  gradually  extend  on  every  side,  and 
the  ooal  produced  on  that  site  would  be  the  remains  of  that  one 
class  of  tree ;  of  oourso,  it  would  frequently  happen  that  other 
species  would  be  also  found. 

iv  strange  feeling,  as  wo  walk  in  a  dark  coal-pit,  to  think 
that  once  tho  black  cold  stone  was  a  living  forest,  luxuriating 
under  a  warm  sun  and  a  moist  atmosphere ;  that  that  very  sun- 
light which  conduced  to  tho  growth  of  tho  forest  is,  as  it  were, 
fossilised  in  the  ooal,  and  here,  after  the  lapse  of  uncounted 
ages,  we  are  unearthing  the  light,  to  brighten  our  houses  and  our 
streets.  So  ia  it  that  we  "  require  that  which  is  past." 

The  floor  of  every  coal-field  is  indurated  stone  or  shale.  This 
was  once  the  earth  of  the  forest  in  which  tho  trees  spread  their 
roots,  and  from  which  the  rootlets  gathered  in  their  sap.  If 
minors  did  not  work  in  tho  dark,  the  marks  of  the  trees  would  be 
frequently  found.  In  Staffordshire,  some  years  ago,  a  seam  of 
ooal  waa  laid  bare  upon  tho  surface,  and  in  a  space  of  a  quarter 
of  an  aero  as  many  as  seventy-three  stumps  were  apparent. 
Tho  trunks  wore  broken  off  close  to  the  roots,  and  the  trees  were 
overlying  each  other,  all  flattened  and  converted  into  coal.  The 
roots  rested  on  a  bed  of  what  had  been  clay,  two  inches  thick ; 
below  this  was  another  forest,  and  five  feet  lower  down  a  third. 

The  process  which  hod  tended  to  produce  this  state  of  things 
would  seem  to  be  that  tho  forest  had  grown,  and  generations 
after  generations  of  trees  had  contributed  their  quota  to  the 
accumulation  of  matter ;  then  the  land  sunk,  or  hod  been 
constantly  and  gradually  sinking  until  it  was  covered  with 
water  ;  then  came  tho  deposit  which  formed  the  clay.  Upon 
tho  re-appearing  of  this  above  the  surface  the  forest  again 
began  to  grow,  and  the  second  seam  of  coal  is  the  result  of 
its  luxuriance ;  and  so  on  with  the  rest.  But  here  a  difficulty 
presents  itself.  If  these  inundations  were  of  such  constant 
occurrence,  how  is  it  that  the  coal  is  seldom  or  never  intermixed 
with  sand  ?  For  frequently  we  find  a  seam  of  coal  as  many  as 
thirty  feet  thick,  and  what  an  enormous  accumulation  of  vege- 
table matter  this  compressed  and  solidified  mass  represents.  We 
can  hardly  conceive  the  carboniferous  forest  growing  for  such 
ages  in  a  low- lying  swamp,  and  not  being  subject  to  frequent 
inundations ;  and  yet  where  are  the  signs  of  such  floods  ?  More- 
over, wo  have  frequently  absolute  proof  of  tho  force  of  water  in 
the  roots  of  tho  Sigillariso,  which  must  have  been  torn  up,  and 
tho  water-worn  appearance  of  the  vegetable  debris ;  and  yet 
there  is  no  sign  of  sand.  How  the  water  had  failed  to  carry  and 
leave  a,  deposit  of  fine  mud  was  a  difficulty  which  long  wanted 
a  satisfactory  solution.  Observation  has  at  last  supplied  an 
answer.  The  forest  swamps  in  the  delta  and  valley  of  the 
Mississippi  are  much  in  the  supposed  position  of  the  carboni- 
ferous forests,  but  here  wo  find  the  margin  so  clothed  with  a  dense 
growth  of  roods  and  herbage  that  the  river  water  ia  really  filtered 
as  it  passes  through  the  jungle,  so  that  no  appreciable  deposit  is 
made  in  the  interior  of  the  forests  where  the  vegetable  accumu- 
lation is  progressing.  Lyell  mentions  a  happy  confirmation  of 
this  suggestion  to  be  observed  in  tho  swamps  of  Louisiana,  that 
when  from  long  drought  a  swamp  dries  up  and  accidentally 
catches  fire,  the  fire  burns  many  feet  deep  until  it  reaches  water; 
but  scarcely  any  residuum  is  found  at  the  bottom  of  the  pit, 
showing  that  the  swamp  accumulated  vegetable  matter  without 
any  admixture  of  a  mineral  deposit. 

It  is  worthy  of  remark  that  at  the  bottom  of  all  these  cypress 
swamps  a  bed  of  clay  is  found,  in  which  are  the  roots  of  the 
trees,  just  as  in  the  underclays  of  the  coal  are  found  Stigmariffl. 

Having  given  thus  a  brief  summary  of  the  probable  mode  in 
which  our  coal-beds  were  originated,  we  pass  on  to  the  more 
immediate  history  of  the  great  mineral  deposit. 

The  wealth  of  the  period  will  be  sufficiently  set  forth  if  we 
confine  our  remarks  to  the  British  Isles  alone,  without  taking 
into  consideration  the  coal-fields  of  other  countries.  In  these 
islands  there  are  more  than  3,000  mines,  which  arc  mainly 


situated  in  the  northern  counties.  Tb*ir  yearly  produce  is 
more  than  100,000,000  tons,  and  when  we  consider  that  the 
average  price  of  a  ton  of  ooal  in  the  London  market  is  nearly 
twenty  shillings,  we  may  gather  some  idea  of  the  enormous 
source  of  weeJth  preserved  for  ns  in  the  carboniferous  system. 

The  proportions  in  which  this  ooal  is  scattered  to  its  various 
destinations  may  be  learnt  from  the  accompanying  table,  which 
gives  the  quantities  the  mines  of  Northumberland  sad  Durham 
yielded  in  one  year,  and  the  mode  in  which  it  was  copsnmed  :— 

Coal  exported  to  torttgn  eeeatries  . 
Coke  „  oostjmted  as  eosl  . 
Coal  sent  coast-ways  .  .  . 

Coke  „  computed  u  00*1  . 
Coil  carried  away  by  rail  . 

Coke  „  computed  M  ooal  . 
Collier/  consumption  .  . 

Consumption  in  the  district  and  In  the  district 
manufacture*  ..... 


4.910.OT 
e»jss7 

i/m,4S7 


1,850.000 
2,975,000 


Total  .  w.wr.m 

No  small  quantity  of  ooal  is  taken  from  our  shores,  aad  fires  ia 
cold  Lapland  as  well  as  the  hearths  of  the  people  of  the  Sooth 
Sea  Islands  burn  cheerily  with  our  biasing  British  coal.  Coke 
remains  in  the  retorts  after  ooal  has  undergone  what  the  chemist 
terms  "destructive  distillation  ;"  that  is,  when  ooal  is  snoloead 
in  iron  chambers  which  have  but  one  exit,  and  these  are  heated 
in  furnaces.  Being  deprived  of  air — the  necessary  of  combustion 
— tho  coal  cannot  burn,  but  is  caused  by  the  heat  to  decompose, 
giving  off  two  volatile  pro-tacts — one  a  mixture  of  gases,  which 
when  purified,  we  burn  in  our  houses  ;  the  other  is  a  liquid  known 
as  ooal  or  gas  tar.  From  this  liquid  many  useful  products  have 
been  obtained,  especially  the  aniline  dyes,  the  brilliant  magenta, 
and  the  soft  mauve.  Coke,  therefore,  is  that  part  of  coal  which 
is  not  volatile,  and  is  used  whenever  a  smokeless  fuel  is  required, 
for  everything  which  it  was  possible  to  drive  off  by  beat  having 
already  been  dissipated,  nothing  which  could  produce  vapours  or 
smoke  remains. 

Extracting  coal  from  the  bowels  of  the  earth  gives  employ- 
ment to  a  large  portion  of  the  population  living  in  the  ooal 
districts.  As  may  be  gathered  from  the  repeated  colliery  explo- 
sions, the  undertaking  is  not  without  danger.  Add  to  this  the 
dark  dismal  labour,  hewing  the  black  stone  in  narrow  galleries, 
with  a  feeble  light,  the  solitary  nature  of  the  work,  and  the  long 
hours  spent  from  the  light  of  day — nay,  many  miners  never  see 
daylight,  except  on  Sundays,  for  they  descend  the  shaft  before 
the  dawn,  and  the  sun  has  set  ere  they  again  come  to  the  surface 
— all  this  makes  the  miner's  calling  anything  but  desirable. 

The  general  principle  upon  which  coal  is  mined  is  this : — A  shaft 
or  circular  hole  is  sunk  down  to  the  seam — often  even  500  yards 
deep ;  a  gallery  is  then  worked,  and  the  coal  sent  to  the  surface. 
It  is  necessary — on  account  of  the  gas  which  fills  the  rents  and 
chinks  in  the  coal-bed,  as  well  as  to  give  air  suitable  for  the 
miners  to  inhale — that  there  should  be  a  current  of  air  passing 
through  the  gallery.  This  is  generally  effected  by  sinking  two 
shafts,  and  connecting  them  by  the  underground  way ;  at  the 
bottom  of  one  shaft  a  furnace  is  lit,  which  causes  a  current  to 
rash  up  the  shaft,  as  up  a  chimney.  Thus  a  current  descends  the 
other,  or  the  "  down  shaft,"  traverses  the  gallery,  and  ascends 
the  "up  shaft."  As  the  working  of  the  mine  extends,  and 
lateral  cut  tings  are  made  at  right  angles  to  the  "  main  way,' '  doors 
at  their  entrance  are  erected  across  the  path  of  the  current,  so 
as  to  force  it  along  the  side  cuttings.  Boys  sit  to  open  and  shut 
those  doors,  as  the  wagons  go  to  and  from  the  foot  of  the  shaft. 
In  large  mines  the  ventilation  becomes  very  complicated,  and  a 
very  strong  current  of  air  is  required  to  traverse  the  whole  of 
tho  tortuous  windings  of  the  mine.  When  the  seam  lies  very 
deep  below  the  surface,  so  that  the  sinking  of  the  shaft  is  a  very 
expensive  work,  then  the  shaft  is  divided  by  a  light  wall  or 
brattice,  so  that  the  air  is  made  to  descend  one  side,  while  the 
hot  current  ascends  the  other,  drawing  with  it  the  foul  air  of  the 
mine. 

Tho  fire-damp,  a  cause  of  such  destruction,  is  a  mixture  of 
gaseous  hydro-carbon,  and  all  but  identical  with  the  gas  we  burn ; 
indeed,  in  many  mines  the  main  ways  are  lit  by  pipes  thrust  into 
the  crevices  of  the  ooal,  or  the  gas  as  it  issues  frern  the  rents  in 
the  seam— which  it  often  does  in  such  quantities  as  to  doseivn  the 
name  of  "  blowers  "  given  to  it  by  the  miners — is  conducted  to 
a  gasometer,  and  there  reserved  for  the  use  ot  the  <-' 
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There  ia  no  danger  of  explosion  in  the  main  thoroughfares  of 
Jhe  mine,  where  the  fresh  air  is  in  great  preponderance,  any  more 
than  there  is  danger.from  an  ordinary  escape  of  gas  in  a  room  ; 
but  in  the  distant  workings,  where  the  fire-damp  and  air  arc 
mixed  in  certain  proportions,  the  presence  of  a  naked  flame  will 
determine  the  combustion  of  the  gas. 

Hence  the  miners  are  imperatively  required  to  use  the  Davy 
J.amp,  which  is  an  ordinary  oil  lamp  whose  flame  is  entirely  sur- 
rounded by  a  cylinder  of  iron  wire  gauze.  As  the  explosive 
mixture  permeates  through  the  gauze  and  touches  the  flame  it 
ignites,  but  as  soon  as  the  flame  comes  in  contact  with  the  wire 
it  makes  the  gauze  hot.  The  heat  thus  taken  from  the  flame 
causes  it  to  bo  extinguished,  and  the  combustion  of  the  gas  out- 
side the  lamp  is  prevented.  As  the  gas  is  composed  of  carbon 
and  hydrogen,  the  products  of  its  combustion  with  oxygen  must  be 
water  and  carbonic  acid  gas.  The  water  condenses  on  the  sides 
v>f  the  mine,  and  the  heavy  carbonic  acid  gas  forms  the  dreadful 
$x>ke-damp.  'There  is  never  scarcely  a  hope  of  escape  in  the 
neighbourhood  of  an  explosion,  for  even  if  the  unfortunate  miners 
are  left  unscorched  by  the  hot  flame  of  the  ignited  gas,  the 
instant  after  all  the  oxygen,  necessary  for  their  life,  is  found 
to  be  combined  with  the  carbon,  and  the  mine  filled  with  choke- 
damp.  Generally  the  force  of  the  explosion  has  destroyed  the 
doors  by  which  the  ventilating  current  is  directed,  so  that  the 
deadening  fumes  are  not  carried  off,  and  they  extinguish  every 
light  and  life.  When  the  ventilation  is  not  impeded,  volumes  of 
the  choking  gas  are  rolled  into  the  other  parts  of  the  workings, 
and  many  a  miner,  under  its  deadening  influence,  sleeps  his  last 
long  sleep. 

From  the  preceding  remarks  our  readers  may  be  enabled  to 
imagine  something  of  the  history  of  the  coal  which  sheds  its 
ruddy,  cheerful  blaze  over  the  comfortable  room.  What  we  have 
said,  however,  but  faintly  illustrates  the  hard  lives  of  the  men 
who  bring  to  the  surface  the  treasure  which  gives  our  country 
its  untold  wealth. 

FOSSILS    OF   THE    LOWER   CARBONIFEROUS. 
C.    CHARACTERISTIC   OF   THE    STRATA. 

Polyzoa. — Ceriopora  gracilis,  c. ;  Fenestella  plebeia;  Glaucome  bipin- 
nata. 

Braehiopoda. — Athyris  hispida,  c.,  oblonga;  Chouetes  convoluta,  c., 
eordida ;  Orthis  interlineata,  c. ;  semicircularis,  c. ;  Spirifer  pro- 
tensus,  c.,  lineatis,  calcaratus,  macrouotus ;  Strophalosia  caperata, 
c. ;  Strophomena  analoga ;  Producta  laxispiua,  prffilonga ;  Rhyn- 
conella  pleurodon. 

Conchifera. — Avicula  Damnoniensis,  c.,  exarata,  c.,  subradiata,  c. ; 
Aviculopecten  granosus,  grauulosus,  c.,  nexilis,  c.  ;  Pterinea  spi- 
nosa,  c. ;  Cucullea  angusta,  c.,  depressa,  c. ;  Mytilus  Damnoniensis, 
C. ;  Nucula  latissima,  c. 

Gasteropoda. — Euomphalus  serpens,  c. ;  Loxonema  sinuosa,  c. ;  Natica 
nexicosta,  c. 

Pteropoda. — Bellerophon  subglobatus,  c. ;  Urii. 

Cephalopoda. — Clymenia  bisulcata,  c.,  Ifflvigata,  c.,  undulata,  c.,  pluri- 
septa,  c. ;  Goniatites  biferus,  c.,  vinctus,  c. ;  Nautilus  megasipho, 
c. ;  Orthoceras  Phillipsii,  c.,  striatulum,  c.,  cinctum,  undulatum. 

JSchinodermata. — Adelocrinus  hystrix,  c. ;  Cyathocrinus  distans,  c., 
ellipticus ;  Taxocrinus  macrodactylus. 

Crustacea. — Phacops  granulatus. 

CHARACTERISTIC    FOSSILS  OF  THE  CARBONIFEROUS  LIMESTONE. 

Foraminifera. — Nodosaria ;  Texularia. 

Zotphyta.  — Amplexus    nodulosus ;    Anlopora    gigas ;     Cyathophylluni 

expansum,  plicatum  ;   Favosites  dentifera,   incrustans ;  Gorgonia 

ziczac  ;  Heterophylla  ornata ;  Lithostrotion  striatum  j  Strombodes 

floriforme. 
Polyzoa.— Ceriopora  distans;   Fenestella  irregularis;  Orbiculites  anti- 

quus  ;  Polypora  fastuosa ;  Retepora  undata. 
Braehiopoda. — Athyris  depressa  j    Chonetes  coincides;    Orthis;  Penta- 

merus ;  Producta  aculeata,  gigantea,  etc. ;  Rhynconella  reniformis, 

etc. ;  Spirifer  acutus,  etc. ;  Terebratula  hastata. 
Conchifera. — Avicula  squamosa,  etc. ;  Aviculopecten,  about  60  species ; 

Inoceramus   auriculatus,  etc. ;    Pecten   stellaris ;    Pinna1  flabelli- 

formis ;  Posidonomya  tuberculata,  vetusta,  etc. ;  Corbula  senilis ; 

Cucullsaa  obtusa;  Cypricardia  rhombea,  etc.     Modiola,  Mytilus, 

and  Nucula  have  several  species  each. 
Gasteropoda. — Euomphalus  pentangulatus,  etc. ;  Loxonema  brevis,  etc. ; 

Murchisonia  elongata,   etc. ;    Nerita  spirata ;    Patella   curvata ; 

Pleurotomaria  conica,  etc. ;  Turbo  semisulcatus,  etc. 
Pteropoda. — Bellerophon  spiralis,  etc. ;  Cornularia. 
Cephalopoda. — Actinoceras  giganteum;  Goniatites  atratus,  etc. ;  Nautilus 

biangulatus,  etc. ;  Orthoceras  angulare,  etc. 
JJchinodermata. — Actinocrinus   amphora,   etc.;    Cyathocrinus   conicus, 

etc.  ;  Platycrinus  elegans,  etc.  j  Rhodocrinus  costatus,  etc. ;  Taxo- 
crinus Egertoni,  etc. 


Annelida. — Serpula ;  Spirorbis  globosus,  etc. ;  Vermilia  minuta. 
Crustacea. — Cyclus  radialis;  Cypridina  primseva;  Limulus  trilobitoides. 
Fish. — Asteroptychius  Portlocki,  etc. ;    Cladodus  acutus,  etc. ;  Coch- 

liodus  magnus,  etc. ;  Holoptychius  Hibberti,  etc. ;  Oncbus  sulcatus, 

etc. ;  Psammodus  rugosus,  etc 

CHARACTERISTIC   FOSSILS   OF   THE    COAL   MEASURES. 
Plants. — Adiantites,  Annularia,  Asterophyllites,  Calamites,  Caulopteris, 

Chondrites,  Cyclopteris,  Hippurites,  Lepidodendron,  Lepidostrobus, 

Neuropteris,  Pecopteris,  Sigillaria,  Stigmaria,  "Walchia  piniformis. 
Conchifera. — Avicnla  obliqua,   etc. ;    Axinus   sulcatus  j    Modiola  pro- 

ducta ;  Mytilus  triangularis  ;  Nucula  acuta. 
Gasteropoda. — Euomphalus,     Littorina    solida,    Loxonema    reticulata, 

Natica  vetusta,  Pleurotomaria  usocona,  Turbo  appropinquans. 
Pteropoda. — Bellerophon  navicula,  etc. 
Cephalopoda. — Goniatites  dorsalis,  etc.  ;  Nautilus  concavus  :  Othooeras 

annulare. 
Crustacea. — Cypris   arcuata,   etc. ;  Eurypterus  Scouleri ;   Limulus  ro- 

tundus. 

Insecta. — Curcunomdes  Prestuicii;  Corydalis  Brongniartii. 
fish. — Acanthodus  sulcatus ;  Ctenacanthus,  Gyracanthus,  Holoptychius 

falcatus,  etc. ;  Megalichthys  falcatus ;  Onchus  subalatns ;  Palsjo- 

niscus  carinatus,  etc. ;  Pleuracanthus  ;  Pleurodus. 
.Reptiles. — Archeeosaurus  minor  j  Apateon  pedestris. 


LESSONS  IN   GREEK.—  XXXVIII. 

FOEMATION  OF  THE  TENSES  OF  IMPURE  VERBS. 
IMPURE  VERBS  are  those  whose  characteristic  is  a  consonant. 
They  are  divided  into  two  classes,  mute  verbs  and  liquid  verbs. 
Impure  verbs  differ  from  pure  verbs  in  two  ways  :  first,  they  in 
part  form  the  second  tenses  (second  aorist,  second  future, 
second  perfect),  and  they  in  part  undergo  certain  changes  in 
the  formation  of  their  tenses  ;  namely,  first,  a  strengthening 
of  the  stem  by  consonants  or  by  lengthening  the  vowel  of  the 
stem,  and  secondly  by  a  change  of  the  vowel  of  the  stem, 
which  may  be  termed  conversion. 

MUTE   VERBS. 

Mute  verbs  have  for  their  characteristic  one  of  the  nine 
mutes  :  — 

ir,  ft,  <t>  ;  as,  £\6iro>,  I  see  ;  rpjjSw,  I  nib  ;  ypatpta,  I  write. 
K,  y,  x  5  as>  TA.€Ko>,  I  knit  ;  ayu,  I  lead  ;  -reu^o*,  I  make  ready. 
r,  8,  6;  as,  avvrta,  I  finish  ;  ctSco,  I  sing  ;  iretOw,  I  persuade. 

Many  of  those  suffer  certain  changes  in  the  stem  or  root. 
The  stem  of  the  verb,  firstly,  is  strengthened.  The  charac- 
teristic consonant  is  strengthened  ;  thus,  rvir-u  becomes  TUIT-T-W 
by  the  addition  of  r  to  the  stem.  In  such  verbs  there  are 
two  characteristics,  and  two  kinds  of  stems,  the  pure  and  the 
impure.  Thus,  in  TUTT-T-CO  the  mute  TT  is  the  pure  characteristic, 
and  TTT  the  impure  characteristic  ;  and  TWIT  is  the  pure  stem, 
while  rvirr  is  the  impure  stem.  In  some  cases  the  fc  sound  is 
converted  into  rr  or  ffff,  as  <pptrro>  or  Qpiffffu,  I  shudder,  the 
stem  of  which  is  the  pure  form  <ppm  ;  or,  in  others,  the  t  sound 
is  converted  into  £  as  <ppafa,  I  publish,  from  the  pure  stem 
(ppaS.  These  strengthened  and  impure  stems  remain  in  only 
the  present  and  imperfect  :  — 

Present.  Imperfect.  Future. 


t-Tvir-r-ov, 
t-<f>piffffov, 


rvir-ff-ta  (rvfyu). 
<pptK-cr-<i> 


The  strengthening  may  be  in  the  stem-vowel.     When  this 
strengthening  occurs  — 

a  is  changed  into  r;. 


In  this  kind  of  verbs  there  is  a  division  into  pure  and  impure 
stems.  The  pura  stem  appears  in  the  second  aorist  active, 
middle,  and  passive,  as  well  as  in  the  second  future  passive  ; 
for  example  — 

PURE   STEM. 

Present.  Future.  Perfect. 

a  becomes  17  (aor.  2  pass.  e-roK-rji'),    TTJKW,  Tyl-a,  TtTTj/ca. 

t       '  „          I   (  „  e-TpijS-Tji'),   rplfiai,  Tpty<a,  rerpitpa. 

I        ,,         ti  (aor.  2  act.  e-XtTr-oj/),       \enra,  \eityu,  \f\onra. 

v        „          v  (aor.  2  pass,  t-fypvy-ijv),  (ppiiyca,  <J)pO|co. 

i5        ,,          eu(aor.  2  act.  e-ipvy-ov),      (pfvyca,  <£>eufo/ucu,  ire<pfvya. 

For  every  form  of  the  verb  which  cannot  be  deduced  from 
the  present,  another  form  of  the  present  is  assumed;  for  ex- 
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ampin,  as  TI/ITTUI  and  <ptvyu  aro  tho  ordinary  prevent  tenses,  yet 

n-j,'u!iirly   giv.i    n  ••   to   curtain    durivod    tonne*,   no   am 

TTnn  and  +Tm  presented  M  themes  or  bason  on  which  may  bo 

;  tho  Hooond  aorUt  passive  t-finr-rjt>  and  tho  second  aori«t 

active  f-<f>0y-<>v.     For  Uio  convenience  of  students,  those  tlwmei 

are  prii  •  iuiln. 

CONVERSION   OF  THB  ITKK. 

A  second  ohango  whioh  mute  verbs  undergo  in  their  tonse- 

<>u  consist*  in  the  change  of  the  ntom-vowel,  whioh  we 

:  i version,  as  tcXfirrw,  /  tteal,  aor.  2  pauive  t-K\&w-j)», 

><t-n\o<p-a,  whore  the  «  of  tho  present  is  converted  into  & 

ninl  o.     Tho  converted  vowel  (conversion)  appears  only  in  tli«- 

second  tenses  and  some  first  perfects. 

•    mute  verbs,  having  a  monosyllabic  atom  and  •  for  the 
•  wel,  take  in  the  2nd  aor.  active,  middle,  and  passive,  M 
well  as  in  tlio  Jiul  fut.  passive,  a  as  the  converted  vowel  :— 
rp«ir-w,  I  turn,  aor.  2  act.  f-Tpdir-of.       xX<irro»,  /  steal, 

aor.  2  pass.  t-KXdw-rn'. 

This,  however,  is  not  always  tho  case  ;  as — 
0A*ira>,  I  behold,  impcrf.  t-&\fir-oi>,  aor.  2  pass.  «-/3X«ir-7j*'. 

Some  mute  verbs  with  monosyllabic  stems  and  «  for  their 
stem-vowel  take,  in  tho  second  perfect  and  pluperfect,  the  con- 
version o;  and  those  which  have  ec  in  those  syllables  take  the 

ion  at  :  for  example — 
Tpttpu,  I  nourish,  rrrpo(pa.      Xttirta,  I  leave,  \f\otira. 

Tho  same  conversion  is  taken  by  tho  following  verbs  in  tho 

:-foct ;  namely — 

.rXeirrw,  perf.  1  KtK\o<pa  (but  perf.  mid.  or  pass.  tttn\fft.fi.at). 
*.tyw,  „       arvvtikox*,  «{«»Xoxa(but  pf.  m.  or  p.  (rvyciXcypcu). 

ftft.iru,          „       •trtirofj.<pa  (but  pf.  mid.  or  pass.  Tere^ai). 
rptiru,  „       TfTpo<pa,  perf.  2  of  rpttyta. 

Snow,  I  fear,  perf.  1  5e5o</ca. 

Tho  following  three,  in  tho  perfect  and  pluperfect  middle  or 
passive,  take  as  tho  conversion  a,  which  does  not  pass  into  tho 
first  aorist  passive  : — 

ffrp«p<a,  I  turn  back,  pf.  m.  or  p.  tffrpa.fj.ft.ai  (but  a.  1  p.  (arpt<p6i}v). 
rpcirta,  I  turn,  „          Ttrpanfiat  (         „         «rpf<p&ijif). 

rpf<p<a,  I  nourish,  „          TeOpa/t/uot  (         „         (OpttpQ^v). 

REMARKS   ON  THE   FORMATION   OF  THK   SECOND  TENSES. 

All  tho  second  tenses  aro  distinguished  from  the  first  tenses 
partly  in  this,  that  they  lack  tho  tense  characteristic,  and  conse- 
quently attach  the  person-endings  (ov,  oftijv,  i\v,  riffofiat,  a,  and 
(if)  immediately  to  the  pure  characteristic  of  the  verb,  as 
e-Xiir-oi' ;  partly  in  this — yet  with  the  exception  of  the  second 
perfect — that  they  are  formed  from  tho  pure  unaltered  verbal 
stem,  as  Aeiir-o>,  e-XIw-ov ;  <ptvy-w,  aor.  2  t-fyv-yov ;  and,  again, 
partly  in  this — that  they  take  tho  conversion,  as  ffTp«p-w, 
t-ffrpa.<p-rfv,  <TTpa<p-i}ffofi.ai,  but  «-<rrp«<f>-0Tji'. 

The  second  perfect  lengthens  either  the  short  stem-vowel,  as 
&  into  i)  (after  p  and  vowels  in  d),  or  it  retains  the  long  vowel 
of  tho  present ;  as — 

Kpafa,  I  croak,      aor.  2  act.    f-Kp&y-ov,       perf.  2  Kt-Kpdy-a. 

TJJKW,  I  melt,         aor.  2  pass.  e-Ta/t-jjp,  „       Tt-rij-K-a. 

<pfvyo>,  I  flee,          aor.  2  act.     t-(pvy-ov,  „       Trt-tytvy-a.. 

Verbs  which  distinguish  the  second  aorist  active  from  tho 
imperfect  cither  not  at  all,  or  merely  by  tho  quantity  of  tho 
stem-vowel,  have  no  second  aorist  active  and  middle,  though 
they  have  tho  second   aorist  passive,  since  the  latter  has  a 
termination  different  from  that  of  the  imperfect ;  as — 
ypa<pco,  I  write,  imperf .  typaipov,  aor.  2  act.  and  mid.  wanting, 
aor.  2  pass.  typa$i)v. 

DIVISION   OF   MUTE   VERBS. 

Mute  verbs,  like  tho  mute  letters,  aro  divided  into  three 
classes,  according  to  their  predominant  letter.  In  each  of 
those  three  classes  are  verbs  with  pure  and  verbs  with  impure 
characteristic  in  the  present  and  imperfect. 

1.  Verbs  whose  characteristic  is  a  p  sound  (ir,  0,  <f>,  pure  ;  -rr 
impure) : — 

(a)  Pure   Characteristic. — f}\t*-w,  I  tee ;   rpift-w,  I  rub ; 

ypu,<p-ti>,  I  write. 

(b)  Impure  Characteristic. — rtnrr-oi,  I  strike  (pure  charac- 

teristic  IT,   pure   stem   TT*) ;    j8Xairr-a>,   /  injure  (ft, 
BAAB)  ;  pnrr-u,  I  cast  (<p,  PI*). 


V,-:!.,  „),. 


fa  a  It  aotmd  («,  y,  *,  J""*  ;  « 
/  plait  t 


or  fff,  ifltfwrv)  i— 

(a)  Pitr« 

ft«/Xi»,  Ifram*. 
(I)  /iH^ 

(euro  character   «,   pure   atom   tPlK)  ;    vaao-*  (Att 
TaTT-«»)f  lift  in  ordtr  (y,  TAP)  ;  H^atr-*  (AtL  3- 
/      <igh  (x,  BH 

8.  Verbs  whoM  charaeteri«tia  U  a  t  «oond  (r,  I,  9,  pun,  £ 
imj/ure)  ;  a«— 

(o)  Pura    Charaetfriitit.  —  oxvr^»,   /   end  i    ?8^»,   / 
vnO-«,  /  jxrtuadt. 

(b)  Impure  Characterittie.—^fa^^,  /  My   (pore 

terUtio  9,  para  ctom  *PAA). 

Some  verbs  ending  in  TTW  or  0am  have  for  thair  pore  charao* 
toriMtic,  not  a  k  sound,  bnt  a  t  mound  —  M  if  MOTTM,  /  n4«pt,  put 
together,  fut.  -off*;  tpiaav,  I  tUer  i  vaaow,  I  lettrcw  i  iioaam, 
I  form  i  vrtffffta,  I  pound.  The  verb  vaaou,  /  preu  together, 
has  both  formation*,  aa  fat.  ca£w,  etc.,  perf.  mid.  or  paa».  M> 
va.n^a.1,  verbal  adj.  ycurrot, 

Many  verbs  in  fa,  whioh  for  the  most  part  e»pie»*  a  soood 
or  call,  have  for  their  pore  charaeterwtio,  not  a  t  •oond,  hot  a 
fc  sound,  commonly  y  ;  for  example,  atafa,  I  lament  (erjmt1.  «u'.)  ; 
oAoAafui,  /  sliout  the  war-cry  ;  itoifa,  I  yrunt  (like  a  pig};  Kpafa, 
I  croak  (like  a  raven)  ;  pairrifa,  I  whip  t  o&afa,  I  lite  ;  otfi*fa 
(t.  -£O(JMI),  I  bewail  (cry  o«  !  01  !). 

The  following  in  fa  have  both  formations  :  —  farm  fa,  I  carry, 
f.  -a.au,  etc.,  aor.  pass.  tfaffTax&ni'  ;  rvff-rafa,  I  nod,  am  rirpwwy, 
fut.  -affu  and  -o{«  ;  iraifa,  I  play,  joke,  fut.  wcu^ovfuu  aod  *o*{o- 
fiat,  aor.  «Tai<ra  ;  perf.  mid.  or  pass,  irtftuoft.au. 

The  following  three  in  fa  have  for  their  pore  eharacterfatie 
yy  ;  namely,  K\afa,  I  sound,  I  dang,  perf.  2  K*ic\ayym,  fut. 
n\ay^,  aor.  cxXayfa  ;  *\afa,  I  mislead,  lead  astray,  f.  *Aayf«, 
etc.  ;  <ra\irifa,  I  sound  a  trumpet,  f.  aaXwiyfa,  etc. 


FORMATION   OF  THE  TEN8B8   IN   XUTB 

The  first  perfect  and  pluperfect  active  hare  the  aspirated 
terminations  a  and  ctV  if  the  characteristic  is  a  p  sound  or  a  i 
sound  — 

(p  sound  —  rpip-w,  T«Tpi/3-a,  which  becomes  rrrpt^a, 

k  sound  —  rXcK-a*,  TC-TXCK-O,  h  v«TX«xa), 

but  the  terminations  (to,  K«V,  when  the  characteristic  is  a  i  sound  ; 
yet  the  t  sound  disappears  before  K,  as  »«-»»  <-xo,  from  v«<0-«. 

The  vowels  a,  i,  w,  in  verbs  having  a  t  sound  as  characteristic, 
are  short  before  tho  terminations  with  the  tense  characteristic* 
<r  and  K  (-<ca,  -Ktiv),  as  Qpafa,  tppatru,  t<f>patra,  »«f»pcuca.  In  the 
same  way,  short  vowels  remain  short,  as  if  no  fa,  I  fit,  jjppovo. 

When  p.  precedes  a  p  sound  as  the  characteristic  —  as,  for 
example,  in  neft.iria,  I  send  —  /x  is  thrown  out  before  the  termina- 
tions beginning  with  /x  in  the  perfect  middle  or  passive,  as  rt- 
irtfj.-fjLai  instead  of  (ire-ir«/xir-/Mu)  «r«-T«/i/i-/icu  ;  KCL^-rrtt,  I  bend, 
Kt-Ka.fj.-ft.at  instead  of  (KC-KO^IT-/UU)  Kixafiu-fttu.  So  when  jt  U 
preceded  by  yy,  one  y  vanishes,  as  <r«f»iyy«,  I  late, 
instead  of  ((-cr<piyy-fj.ai),  tcKpty^au,  tfffiyxrcu  ;  inf. 
part.  fff<piyft.tt>os. 

Verbs  whose  characteristic  is  a  t  sound  do  not,  in  ordinary 
speech,  form  the  second  aorist. 

The  terminations  beginning  with  <rQ  after  an  'Tmnmtittrjj 
preceding  mute,  lose  tho  <r,  whereon  the  mate  assumes  the  aspi- 


rate form  in  consequence  of  the  following  0,  aa  KtKpv$6<u,  instead 
of  K(Kpv\l/6ai  (that  is,  KtKpuTr-crdai). 

The  third  persons  plural  perfect  and  pluperfect,  middle  or 
passive,  which  properly  ends  in  rr<u  and  rro,  can  in  the  impure, 
both  mute  and  liquid,  not  be  so  formed,  on  account  of  the  «"*»»««§• 
together  of  so  many  consonants.  Consequently,  the  person  is 
commonly  expressed  with  the  aid  of  the  plural  of  the  parti* 
ciple  perfect  middle  or  passive,  and  of  the  third  person  plural 
present  and  imperfect  of  the  verb  civai  («i«n,  are,  and  now, 
were).  Sometimes,  however,  the  ¥  is  represented  by  a  —  whioh  U 
said  to  bo  tho  vocalisation  of  the  v  sound—  'Which,  after  aft 
sound  and  p  sound,  is  aspirated,  and  remains  nnaspirated  after 
a  i  bound  ;  as  — 

Third  Plural     instead  of      Pl^mfteL 
rpifi-w,     Tf-rpj/i-/ueu,      nrpt^arai        (T«Tpi/3rroi)     rrrrpfftr*. 


rt-ray-fuu, 


(Trrcryrrai)       »rrr«x*T*' 
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VOLTAIC  ELECTRICITY.— IV. 

MODE  OF  CONNECTING  THE  CELLS  TOGETHER — OHM'S  LAWS 
—MODE  OP  CONVEYING  THE  CURRENT — THE  EARTH 
ACTING  AS  A  RETURN  WIRE — SHORT  CIRCUITS  —  GALVA- 
NOMETER— WHEATSTONE'S  BRIDGE — RESISTANCE  COIL. 

HAVING  prepared  a  number  of  single  cells  of  any  one  of  the 
descriptions  already  mentioned,  we  have  next  to  consider  the 
way  in  which  they  are  to  be  connected  together,  and  a  moment's 
thought  will  show  us  that  there  are  several  different  modes  in 
which  this  may  be  accomplished.  One  or  other  of  these  modes 
of  arrangement  is  found  to  be  the  more  advantageous  according 
to  the  use  to  which  the  battery  is  to  be  applied,  and  we  must 
therefore  briefly  examine  their  relative  advantages. 

We  will  suppose  that  we  have  six  cells  of  our  battery,  and, 
for  the  sake  of  simplicity,  we  will  suppose  them  to  be  simple 
elements  of  copper  and  zinc,  the  thicker  plate  in  the  figures 
representing  the  zinc.  There  are  clearly  four  ways  in  which  we 
can  connect  them  together.  They  may  be  arranged  in  a  line  one 
behind  the  other,  or,  as  we  may  call  it,  in  Indian  file,  as  shown 
in  Fig.  22,  the  zinc  of  one  being  connected  with  the  copper  of 
the  next ;  or  they  may  be  arranged  in  two  rows,  each  containing 
three  cells,  as  shown  in  Fig.  23 ;  or  three  abreast,  as  at  Fig.  24  ; 
or,  lastly,  they  may  be  ar- 
ranged side  by  side,  all  the 
zincs  being  connected  to- 
gether to  form  the  negative 
pole,  while  all  the  wires  from 
the  copper  plates  unite  to 
form  the  positive  terminus, 
as  at  Fig.  25. 

Now  the  laws  regulating 
the  different  degrees  of  power 
that  will  be  obtained  by  these 
different  modes  of  arrange- 
ment have  been  investigated 
by  several  electricians.  Pro- 
fessor Ohm  was,  however, 
the  first  to  reduce  them  to 
a  few  general  principles, 
which  are  accordingly  known 
as  Ohm's  laws.  Further  in- 
quiries have  more  fully  con- 
firmed these  laws,  and  shown 
their  great  practical  import- 
ance. 

To  understand  them  we 
will  call  the  power  which  a 
cell  possesses  of  evolving  electricity  its  electro-motive  force,  and 
represent  it  by  the  letter  E.  Now  only  a  part  of  this  is  actually 
transmitted  along  the  wire  connecting  the  poles,  for  there  is  a 
certain  amount  of  resistance  offered  to  its  passage  by  the  imper- 
fect conducting  nature  both  of  the  liquid  in  the  cells  and  of  the 
connecting  wire.  We  will  express  the  internal  resistance,  or 
that  in  the  cells  themselves,  by  the  letter  K,  and  the  external, 
or  that  caused  by  the  conducting  wire,  by  the  letter  r.  These 
amounts  vary  with  the  nature  of  the  battery  employed,  and 
many  other  circumstances  modify  them  more  or  less.  The  total 
quantity  of  electricity  which  passes  along  the  conducting  wire  in 
any  given  time  shows  the  strength  of  the  current,  and  may  be 
signified  by  the  letter  I.  The  only  object  in  using  these  letters 
to  denote  these  quantities,  is  to  simplify  the  formulae  which  will 
be  given,  and  to  enable  them  more  easily  to  be  remembered. 

Ohm's  law,  then,  maybe  enunciated  as  follows  : — The  intensity 
of  the  electric  current  is  equal  to  the  electro-motive  force  divided 
by  the  total  resistance  opposed  to  it.  This  is  expressed  by  the 
formula — 

1=  — 

E  +r* 

When  a  good  conductor  is  interposed  between  the  poles,  and 
it  is  short  and  of  sufficient  size  to  convey  the  current,  there  is 
but  little  loss  from  external  resistance,  and  consequently  r  may 
be  omitted  in  the  above  formula.  The  resistance,  however,  in- 
creases with  the  length  of  the  conducting  wire,  and  also  with 
its  diminution  of  size,  so  that  in  the  case  of  telegraph  wires, 
where  the  current  sometimes  has  to  travel  great  distances,  r 
becomes  very  much  larger  than  E. 

From  this  we  see  the  great  practical  importance,  when  using 


powerful  batteries,  of  having  good  and  large  connectors.  Copper 
is  usually  employed  for  this  purpose,  owing  to  its  being  the  best 
conductor ;  and  where  permanent  connections  are  to  be  fitted — 
as,  for  instance,  in  conveying  the  current  from  one  part  of  a 
building  to  another — flat  strips  of  copper  are  frequently  em- 
ployed,  as  they  are  more  easily  arranged  than  a  wire  of  the  same 
sectional  area  would  be.  In  practice  it  is  usually  found  most 
convenient  to  have  the  battery  placed  at  some  little  distance 
from  the  experimenting  room,  so  as  to  avoid  all  inconvenience 
from  the  fumes,  and  the  current  is  brought  by  these  strips  to 
any  place  where  it  may  be  required.  The  ends  of  them  are  made 
to  overlap  a  little  so  as  to  ensure  contact.  If  they  become  much 
heated  by  the  passage  of  the  current,  it  is  a  sign  that  they  are 
too  small  to  convey  it  properly. 

Now  if  any  number,  n,  of  elements  of  a  battery  be  connected 
together  in  series,  there  is  n  times  the  electro-motive  force,  and 
also  n  times  the  internal  resistance ;  the  external  resistance, 
however,  remains  the  same,  and  thus  the  formula  becomes — 


nE 
nE  +  r* 


If,  however,  the  conducting  wire  is  short  and  good  as  well, 
we  may  neglect  r,  and  then  wo  see  that —  „  „ 

nS.     ~R 

This  corroborates  our 
former  statement  that  no 
greater  quantity  of  electri- 
city is  produced  by  several 
cells  than  by  one.  When, 
however,  there  ia  a  great 
resistance — that  is,  when  r 
becomes  large — the  advan- 
tage will  at  once  be  seen ; 
the  current  from  a  number 
of  cells  has  greater  intensity, 
and  can  penetrate  a  greater 
resistance.  In  fact,  when  r 
becomes  very  great  as  com- 
pared with  E,  the  formula 
becomes  nearly 
nE 
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or  the  intensity  increases 
nearly  in  the  same  propor- 
tion as  the  number  of  cells. 
If  the  cells  are  joined  as 
in  Fig.  25,  it  is  as  if  one  cell  was  increased  in  size.  The  electro- 
motive force  remains  the  same ;  the  internal  resistance  is,  how- 
ever, diminished  in  the  same  proportion  as  the  size  is  increased. 
We  are  now  in  a  position  to  ascertain  the  relative  advantages 
of  the  four  modes  of  connection  which  we  have  shown. 

We  will  first  suppose  r  to  be  represented  by  4  and  E  by  1 , 
that  is,  the  resistance  in  the  lino  to  be  four  times  as  great  as  the 
internal  resistance  of  the  cells. 

When  the  batteries  are  all  connected  in  line,  as  at  Fig.  22, 


1  = 


6E      = 


C  x  1  +  4      10 


Now  let  them  be  connected  so  as  to  be  two  abreast,  as  in  Fig. 
23,  and  we  have  then  in  reality  three  elements,  each  of  double 
the  size  ;  the  resistance,  therefore,  is  now  only  i,  and  therefore 


11 

When  they  are  connected  as  in  Fig.  24,  E  =  J,  and  the  formula 
becomes 

2E 


1  = 


_  6E. 
x  J  +  4       14  ' 


while,  when  all  the  zincs  are  connected  together,  and  the  copper 
plates  also,  as  in  Fig.  25  — 

IL        1?. 
~         25* 


I  = 


We  see  thus  that  with  this  external  resistance  the  greatest 
advantage  is  gained  by  connecting  them  singly.  If,  however,  we 
suppose  r  to  be  just  equal  to  R,  these  formulae  will  respectively 
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borotn«' 


i:;  whioh  shows  that  the  greatest 
5  7 


power  JH  obtained  when  they  are  connected  in  two*  or  three*. 
TheM  calculations  the  student  should  verify  for  hioiMolf.  In 
battery  so  as  to  ul>tuiu  from  it  the  greatest  power 


v  given  work,  wo  should  BO  join  the  elumunU  that  the 
number  arranged  in  series  may  be  u  nearly  a*  possible  a  moan 
between  tho  inunlu-r  <•(  the  cell*  and  the  number  which  expresses 
the  proportion  between  B  and  r.  Thuj,  if  r  =  6  B,  and  there 
are  twenty  rolln,  the  belt  result*  will  be  obtained  by  arranging 
them  in  two  Hories  of  ten  each. 

From  thin  we  see  that  wo  need  Rome  mode  of  ascertain- 
ing tho  resistance  which  in  offered  by  any  conductor  to  tho  flow 
of  tho  current  along  it,  and  wo  Khali  shortly  learn 
the  manner  in  whioh  this  is  accomplished.  Before, 
however,  proceeding  to  this,  we  must  say  a  little 
more  about  tho  mode  of  conducting  tho  current  from 
place  to  placo.  In  f  notional  electricity  we  saw  tho 
absolute  m-ed  of  providing  somo  very  good  insulator 
to  confine  it  ;  tho  voltaic  current,  however,  has  far 
less  tension,  and  therefore  manifests  much  less 
ucy  to  escape.  For  most  ordinary  purposes 
common  uncovered  copper  wire  may  be  used,  and 
but  littlo  of  the  current  will  be  dissipated  ;  still, 
when  it  is  but  faint,  and  has  to  bo  conveyed  to  a 
considerable  distance,  insulated  wire  must  be  em- 
ployed. This  usually  consists  of  copper  wire, 
covered  by  one  or  more  layers  of  gutta  peroha,  by 
which  means  the  wire  may  be  handled,  or  even  rested  on  metal 
supports,  without  any  of  tho  fluid  escaping.  In  telegraph  lines 
this  mode  of  insulation  would  be  found  very  expensive,  and  plain 
wire,  usually  made  of  galvanised  iron  and  suspended  from  porce- 
lain or  ebonite  insulators,  is  therefore  employed.  The  construc- 
tion of  these  will  be  fully  explained  when  wo  come  to  treat  of  the 
electric  telegraph. 

In  order  for  any  effect  to  be  produced  the  circuit  must  be 
closed  ;  that  is,  there  must  bo  a  connection  between  tho  positive 
and  negative  poles.  If  this  communication  be  interrupted  in  any 
part  of  the  circuit  all  action  will  at  once  cease,  and  if  in  any 
part  the  surfaces  of  two  adjacent  conductors  are  rusted  or  dirty, 
so  that  they  do  not  come  into  close  contact,  the  whole  force  of 
the  current  will  be  reduced.  Sometimes  the  power  of  a  largo 
battery  is  very  much  diminished  by  a  faulty  connection  of  this 
kind;  great  care  is  therefore  requisite  to  guard  against  this 
mishap. 

On  account  of  this  necessity  for  the  circuit  being  closed,  a 
return  wire  used  always  to  be  employed  to  bring  tho  current 
back  when  it  had  been  conveyed  to  a  great  distance  —  as,  for 
example,  in  the  case  of  a  telegraph  line.  It  was  soon  found, 
however,  that  this  might  be  dispensed  with,  and  that  the  earth 
would  act  the  part  of  the  return  wire.  One  of  the  wires,  on 
leaving  the  instrument,  is  put  in  metallic 
communication  with  a  large  plate  of 
metal  usually  buried  in  charcoal,  so  as 
to  ensure  a  free  passage  for  the  current, 
and  a  similar  plate  is  buried  at  tho 
other  station  and  connected  with  one  of 
the  poles  of  the  battery  ;  and  this  ar- 
rangement answers  most  perfectly,  the 
time  occupied  by  the  passage  o.*  the 
current  along  the  line  wire  and  bock  by 
the  earth  being  quite  inappreciable. 

A  metallic  connection  to  ordinary  gas  or  water  pipes  will 
answer  the  purpose  equally  well.  The  wire  should,  however,  bo 
soldered  to  tho  pipe,  as  otherwise  rust  may  form  at  the  point  of 
contact. 

Some  point  to  it  as  a  most  wonderful  fact  that  tho  electricity 
should  thus  find  its  own  way  back  again  to  the  battery  from 
which  it  started,  even  though  many  others  are  in  the  same  placo  ; 
while  others  look  upon  the  earth  as  merely  acting  tho  part  of  a 
reservoir  for  the  current.  Tho  former  is  probably  the  correct 
explanation.  But  it  is  immaterial  which  theory  is  adopted,  aa 
the  fact  itself  is  tho  important  thing  to  observe  ;  and  in  the 
course  of  our  lessons  we  shall  moot  with  many  other  things 
equally  strange  and  wonderful. 

In  frictional  electricity  wo  found  that  tho  spark  always  picked 
out  for  itself  the  shortest  path  ;  a  similar  effect  is  observed  with 
voltaic  electricity,  not,  however,  to  tho  same  extent,  as,  if  there 


are  two  path*  open,  one  of  which  in  not  very  much  aborter  the* 
the  other,  the  current  will  be  divided,  and  a  portion  will  tr»f  d 
along  each.  The  greater  part,  however,  will  pa**  along  the 
shorter  road ;  and  if  it  be  much  the  shorter,  and  ooapo*ed  of 
larger  or  better  conductors,  *oaroely  any  will  paes  aloof  the 
other  path. 

Advantage  is  very  often  taken  of  thi*  fact  in  the 


ge  u  very  often  taken  of  this 

of  various  pieces  of  apparatus,  a  short  etrcuil,  as  it  is  termed. 
being  made  so  ae  to  divert  the  current  from  certain  portions  of 
the  instrument  when  required. 

It  may  be  well  just  to  guard  the  student  against  las|iii(i|. 

ieml  fluid 


from  tho  one  of  tho  word  current,  that  there  i*  any 
pacing  along  the  wires  in  the  way  in  which  water  is  conveyed 
through  metal  pipe*;  there  u  merely  a  transfer  at 
force  to  any  required  part  of  the  circuit. 

Wo  must  now  go  back  a  little,  and  try  to  **cer- 
tain  the  mode  in  whioh  the  reeistanoe  whioh  is 
offered  to  the  passage  of  the  current  along  any 
conductor  may  be  measured.  This  question  is,  as 
was  seen,  an  important  one  when  we  are  employing 
Ohm's  laws,  as  by  it  the  internal  and  external  re- 
sistances (B  and  r)  may  be  measured.  It  is,  how. 
over,  of  much  greater  importance  in  many  other 
ways.  In  constructing  long  submarine  cables  it  is 
important  to  choose  a  conductor  which  shall  offer 
as  little  resistance  as  possible  to  the  paeeage  of 
the  current,  and  we  want  some  means  of  ssocr 
taining  this  ;  this  means  is  afforded  by  the  instru- 
ments we  arc  about  t  >  describe.  Another  important  end 
served  by  them  is  to  ascertain  the  position  of  a  fault  or  injury 
in  a  long  lino,  and  thus  to  know  where  to  send  a  staff  of  men 
to  repair  it. 

Tho  principle  on  which  many  of  these  instrument*  <P*p*ndffr  is 
that  when  a  current  passes  over  an  ordinary  magnetised  needle 
it  deflects  it  to  tho  right  or  the  left,  according  to  the  direction 
in  which  tho  current  is  passing,  and  the  amount  of  its  deviation 
indicates  the  intensity  of  the  current.  To  render  the  ii 


26. 


more  delicate,  tho  wire  is  usually  made  to  pass  several 
round  the  noodle,  and  the  instrument  thus  formed  is 
galvanometer.  The  onds  of  the  wires  are  fixed  to  binding  screw* 
at  tho  sides,  as  shown  in  Fig.  26.  The  principle  of  this  instru- 
ment, and  tho  various  modifications  adopted  to  increase  it* 
sensitiveness,  will  be  described  in  their  place ;  the  student  can, 
however,  easily  construct  one  for  himself,  and  will  find  it  very 
useful.  Take  a  circular  disc  of  hard  wood  four  or  five  inches  in 
diameter,  and  in  the  centre  place  a  small  pivot  on  which  an 
ordinary  compass  needle  may  be  balanced.  Now  take  a  strip  of 
cardboard  about  an  inch  wide,  and  bend  it  round  so  as  to  form  an 
oblong  tube  about  three  inches  long  and  three-quarters  of  an  inch 
high.  A  piece  of  wire  should  be  wound  very  evenly  round  this 
about  twenty  or  thirty  times,  taking  care  to  make  the  coil*  lie 
parallel  to  one  another,  and  to  leave  out 
the  ends.  This  coil  is  now  fixed  down 
upon  the  disc,  so  that  the  point  in  the 
centre  may  come  through  the  middle  of 
one  side,  and  the  ends  are  then  connected 
with  the  binding  screws  at  the  side*. 
The  neatest  way  of  doing  this  is  to  let 
them  pass  through  holes  in  the  board 
to  the  under  side,  then  along  in  little 
grooves  cut  for  them,  and  up  again  through 
the  board  to  the  under  part  of  the  i 


If  this  galvanometer  be  now  placed  so  that  the  needle  reste 
parallel  with  the  coil,  and  the  battery  wires  are  connected  with 
the  binding  screws,  the  needle  will  at  once  diverge,  and  on 
reversing  the  battery  wires  the  north  polo  will  project  on  the 
other  side  of  the  coil.  If,  however,  we  send  two  equal  current* 
through  the  galvanometer  in  opposite  directions,  they  will  exactly 
neutralise  one  another,  and  the  needle  will  remain  at  rest. 

On  this  principle  the  instrument  known  as  Wheatstone'e 
Bridge  acts  ;  its  construction  will  easily  be  understood  by  re- 
ference to  tho  illustration  (Fig.  27).  A  and  B  are  binding 
screws,  fixed  near  tho  ends  of  a  piece  of  wood,  in  the  centre 
of  which  is  placed  a  galvanometer  (o).  Along  one  side  of  the 
board  are  placed  two  pairs  of  binding  screws  («,  r  and  H,  K)  ; 
these  are  one  or  two  inches  apart,  c  and  o  are  the  hmitinf; 
screws  of  the  galvanometer. 

Connections  are  then  made  between  the  binding  screw*  by 
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wires  arranged  as  shown  by  the  lines  in  the  diagram.  A  and  B 
are  each  of  them  connected  to  the  binding  screw  c  by  the  wires 
A  c,  B  c,  which  are  frequently  made  of  very  thin  or  badly  con- 
ducting  wire,  for  a  reason  which  will  shortly  appear.  The 
screws  A,  E  and  B,  K  are  also  connected,  and  D  is  joined  to  both 
F  and  H. 

When  this  arrangement  is  completed,  the  wire,  or  whatever  else 
it  is  whose  resistance  is  tested,  is  placed  between  E  and  F  ;  an 
instrument  B,  called  a  resistance  coil,  is  also  interposed  between 
H  and  K.  This  latter  instrument  consists  of  a  number  of  coils 
of  fine  and  badly  conducting  wire,  the  resistance  of  which  is 
known,  and  is  so  arranged  that  any  desired  resistance  can  be 
caused  in  it  by  means  of  a  number  of  movable  pegs.  Battery 
wires  are  now  connected  with  A  and  B,  and  thus  it  will  be  seen 
four  ways  are  made  for  the  passage  of  the  current.  It  may  pass 
from  A  to  c,  and  thence  direct  to  B,  or  along  A  E  F  D  H  K  B, 
going  through  both  resistances  ;  or  it  may  pass  from  A,  by  E  F  D, 
then  round  the  galvanometer,  and  by  c  to  B  ;  or,  lastly,  it  may 
take  the  course  A  c  D  H  K  B. 

Now  most  of  the  current  would  pass  along  the  first  and  most 
direct  course,  ACS,  but  that  a  bad  conductor  is  interposed  so 
as  to  make  the  resistance  as  great  this  way  as  it  is  by  the  third 
and  fourth  paths.  The  second  course  includes  both  resistances  ; 
but  little,  therefore,  of  the  current  traverses  it,  and  thus  we 
come  to  the  last  two,  in  both  of  which  it  passes  through  the 
galvanometer.  In  one  case  the  wire  to  be  tested  forms  a  part  of 
the  circuit,  and  the  current  then  passes  through  the  galvano- 
meter in  the  direction  D  to  c  ;  in  the  other  the  resistance  coil  is 
traversed,  and  the  current  passes  from  c  to  D,  or  in  the  reverse 
direction.  These  different  paths  may  easily  be  traced  in  the 
diagram. 

Now  since  the  two  latter  parts  of  the  current  are  passing  in 
contrary  directions  round  the  galvanometer,  the  needle  will 
remain  in  its  natural  position  when  these  currents  are  exactly 
equal,  as  they  will  be  if  an  equal  resistance  is  offered  by  each 
road.  In  order,  therefore,  to  learn  the  resistance  in  the  sub- 
stance to  be  tested,  we  must  alter  that  in  the  resistance  coil  till 
the  needle  comes  to  its  natural  position,  and  then,  by  reading  off 
from  the  coils,  we  shall  find  what  we  want. 

German  silver  wire  is  usually  employed  in  the  manufacture  of 
resistance  coils,  as  it  is  a  very  bad  conductor,  and  thus  shorter 
lengths  may  be  employed.  The  conductivity  of  the  wire  to  be 
used  is  first  tested,  and  a  piece  is  taken  of  such  a  length  that 
its  resistance  is  one  unit  ;  this  is  then  made  into  a  coil.  Two 
similar  coils  are  then  made  with  double  the  length  of  wire,  and 
a  fourth  with  five  times  the  length.  These  coils  are  then  con- 
nected together  in  a  box,  after  the  plan  shown  in  Fig.  28.  A,  B, 
c,  D,  and  E  represent  pieces  of  brass  arranged  so  as  nearly  to 
_  touch.  Wedges,  like  those 

I  A't  B  c  "  D  shown  as  F,  may  be  in- 

serted  between  these,  and 
make  so  good  a  passage 
for  the  current  that  the 
coil  is  quite  shut  out.  The 


Fig.  28. 


coils,  consisting  respectively  of  1,  2,  2  and  5  units,  are  indi- 
cated by  the  number  of  bends  in  them. 

Now  when  wedges  are  inserted  between  all  the  pieces  of  brass, 
there  is  no  resistance  offered  ;  but  by  removing  one  or  more  of 
them  we  can  produce  any  between  1  and  10.  A  second  series  of 
coils  is  similarly  arranged,  each  of  which  offers  10  times  the 
resistance  of  these  4  ;  and  a  third  set,  in  which  it  is  100  times 
as  great  ;  and  thus,  by  means  of  twelve  coils,  any  resistance 
from  1  to  1,110  may  be  measured.  '  Four  more  would  raise  this 
to  over  11,000  ;  but  with  resistances  so  great  a  different  kind  of 
instrument  is  usually  employed. 


LESSONS  IN  SPANISH.— VII. 

DEMONSTRATIVE  PRONOUNS. 

THE  demonstrative  pronouns  are  este,  this;  ese,  that}  aquel, 
that.    They  are  thus  declined : — 


Singular. 

MASCULINE.       FEMININE. 

Este,  esta,  this. 

Ese,  esa,  that. 

Aquel,  aquella,     that. 


Plural. 

MASCULINE.         FEMININE. 

Estos,  estas,          these. 

Esos,  esas,  those. 

Aquellos,         aquellas,     those. 


There  is  also,   in  the   singular   number   of    each   of  these 


demonstrative  pronouns,  a  neuter  form,  used  when  we  cannot 
ascribe  a  gender  to  it ;  viz.,  esto,  eso,  aquello. 

Este  is  used  with  what  is  near  at  hand ;  as,  este  hombre,  this 
man  (here) :  ese  with  what  is  somewhat  distant ;  as,  ese  hom- 
bre, that  man  (there) :  and  aquel  with  what  is  still  more  dis- 
tant ;  as,  aquel  hombre,  that  man  (off  there,  yonder).  When 
relating  to  time,  este  is  used  with  time  present ;  ese  with  time 
past ;  and  aquel  with  time  still  more  distant ;  as,  "  this  (este) 
book  which  I  now  have,  that  (ese)  book  which  I  had  last  week, 
and  that  (aquel)  book  which  I  had  last  summer,  are  valuable." 

Este  refers  to  the  last  mentioned  of  two  things,  and  ese  (or 
aquel)  to  the  first ;  as — 
El  general  y  el  capitan  vinieron ;     The  general  and  the  captain  came  ; 

ese  (or  aquel)  es  prudente,  este         the  former  is  prudent,  the  latter  ia 

es  fatuo,  stupid. 

When  este  or  ese  comes  before  the  indefinite  pronoun  otro 
(other),  the  former  drops  its  final  letter,  and  the  two  are  joined, 
forming  one  word  ;  as,  estotro  or  estotra,  this  other  ;  estotros  or 
estotras,  these  others ;  esotro  or  esotra,  that  other ;  esotros  or 
esotras,  those  others. 

If  the  objective  case  of  the  relative  pronoun  quien  (whom)  ia 
used  in  such  phrases  as  he  whom,  she  whom,  him  whom,  etc., 
aquel  must  come  before  it ;  as,  aquel  a  quien,  he  whom ;  aquella 
a  quien,  she  whom ;  aquellos  or  aquellas  a  quienes,  they  ivhom; 
as — 
Aquellos  contra  quienes  pelearon,  Those  against  whom  they  fought. 

When  the  relative  pronoun  of  the  objective  case  is  not  pre- 
ceded by  a  preposition,  the  definite  article  is  generally  used 
instead  of  aquel,  and  is  followed  by  the  relative  pronoun  que  ; 
as,  el  que,  he  whom ;  la  que,  she  whom ;  los  or  las  qne,  they 
whom.  Thus  it  will  be  perceived  that  he  whom  may  be  rendered 
either,  aquel  a  quien  or  el  que ;  she  whom,  by  either  aquella  a 
quien  or  la  que  ;  they  whom,  or  those  whom,  by  either  aquellos 
or  aquellas  a  quienes,  or  los  or  las  que.  The  latter  mode  is 
most  generally  employed. 

When  the  objective  case  of  the  personal  pronouns  him,  her, 
or  them  precedes  the  nominative  of  the  relative  who,  either 
aquel  or  the  definite  article  may  be  used ;  as — 

Juan  di6  pan  a  aquella  que  tiene     John   gave    bread    to    her   who    t» 
hambre,  or  Juan  dio   pan  a  la         hungry. 
que  tiene  hambre, 

When  in  English  the  demonstrative  pronoun  that  is  followed 
by  the  preposition  of,  and  refers  to  a  noun  already  expressed,  the 
definite  article  is  employed  in  Spanish ;  as — 

For   su   prude'ncia  y  por  la   del     Through  his  prudence  and  through 
juez,  that  of  the  judge. 

The  English  demonstrative  pronoun  thai  is  rendered  in 
Spanish  by  the  definite  article  when  it  refers  to  something 
having  preceded  it  and  is  followed  by  the  preposition  of ;  as — 

My  house  and  that  of  my  servant,  Mi  casa  y  la  de  mi  criado. 

His  only  desire  was  that   of  free-  Su  imico  desito  era  el  de  libertar  d  su 

ing  his  country  from  the  Sara-  patria  del  yugo  sarraceno. 

cen  yoke, 

The  soldiers  of  General  Brown  are  Los  soldados  del  general  Brown  son 

as  brave   as  those   of   General  tan  valientes  como  los  del  general 

Canrobert,  Canrobert. 

VOCABULARY. 

Posadero,  in?ifceeper. 
Pronunciacion,      pro» 

nunciation. 
Soinbrerero,  hatter. 
Tenedor,  fork. 
Vino,  wine. 
Zapatero,  shoewafcer. 
Zapato,  shoe. 

MODEL  SENTENCES. 
Aquellas  mugeres  tienen  pruddn-     Those  women  have  prudence. 

cia, 

Juan  hablo  a  aquella  a  quien  vm.     John  spolce  to  her  tchom  you  saw. 
vi6 ;  or,  Juan  hablo  a  la  que 
vm.  vio, 

EXEKCISE  17. — SPANISH-ENGLISH. 

1.  Este  hombre  es  rico.  2.  Aquella  rnuger  es  soberbia.  3.  ,J  Habla 
esa  senora  la  l^ngua=  inglesa1  ?  4.  4  Cuyo  es  este  cuchillo  ?  5.  j  Cuyos 
son  esos  tenedores?  6.  Aquel  a  quien  mi  padre  escribio  las  cartas 
tiene  mucho  dinero.  7.  Aquella  a  quien  Juan  dio  un  libro  es  nray 
hermosa.  8.  Esta  casa  y  la  que  vmd.  viu,  sou  mias.  9.  j  No  es  este 


VOCABULARY. 

Ancho,  wide, 
Brisa,  breeze. 

Lampara,  lamp. 
Librero,  bookseller. 

Caballero,  gentleman. 

Londres,  .London, 

Cerveza,  beer. 
Cuchillo,  fcni/e. 
Diego,  James. 
Espejo,  loo/cing-glass. 
Facil,  easy. 

Lucia,  iucy. 
O',  or. 
Panadero,  bafcer. 
Pero,  but. 
Pluma,  pen,  feather. 

LESSONS  IN  SPANISH. 


•1  aljo  del  panadero  ?  10.  El  •ombrertro  McribitS  «rta*  oarUu  11. 
Date  e*pejo  e*  mio.  19.  Kite  bombro  e*  mi  aiuigo.  IS.  t  Qutto  «•  e*a 
muger  ?  14.  Eft*  brisa  M  atfrudnble.  IS.  j  Cujra  es  e*U  pluma  f  18. 
Las  cuchara*  do  Lucia  y  las  de  Maria  son  da  oro.  17.  Joan  no  tieno 
mi  libro,  p«ro  «\  tiene  el  de  mi  hermana.  18.  i  Tiene  rm.  mU  pluouu 
A  la*  do  mi  padre  f  19.  4  Tiene  el  panadero  mi  pan  6  e]  del  narpintero  t 
90.  La  oerreia  del  pocadero  e*  tan  buena  oomo  la  del  lapatero.  SI.  El 
Vino  da  Diego  of  tan  bueno  oomo  el  da  Pedro.  38.  { Tienen  lo*  im- 
presore*  mis  libro*  6  lo*  de  mi  amigo  ?  S3.  Lot  impraaorw  no  tienen 
too  libro*,  pero  tienen  lo*  de  ta  amigo. 

EXBRCIBB  18.— ENGLISH-SPANISH. 

1.  This  gentleman  i*  good.  9.  That  woman  U  handaome.  S.  Thoee 
spoon*  oro  new.  4.  Thoae  painters  are  poor.  6.  Those  hooMt  are 
lofty.  6.  Thoae  hats  are  oura.  7.  Whose  houaoi  are  thoae  P  8.  Who 
U  that  gentleman  P  9.  Doe*  that  lady  (smora)  •peak  the  Spanish* 
language1?  10.  That  looking-glaM  U  not  old.  11.  Are  theae  my 
•hoes  )  18.  Whose  hat  ia  that  P  13.  The  Spanish  woman  and  the 
English  woman  have  prudence  ;  the  former  ia  more  amiable  than  the 
latter.  14.  Thoae  to  whom  John  gave  tho  pena  are  poor  and  igno- 
rant 15.  She  to  whom  the  hatter  gave  the  looking-glaM  ia  poor  and 
proud.  16.  Lucy  gave  the  spoons  to  thoae  whom  yon  aaw.  17. 
The  bookseller  gave  three  books  to  her  who  wrote  him  tho  letter*. 
18.  IB  not  this  the  mother  of  the  shoemaker?  19.  Those  knivo* 
are  hers.  20.  Theae  forks  are  his.  21.  Who  ia  this  lady  ?  22.  James 
has  not  my  book,  but  he  has  my  sin  tor's.  23.  The  street*  of  London 
are  wider  than  tho*e  of  Madrid.  24.  The  pronunciation  of  the 
French  is  not  so  easy  as  that  of  the  Spanish.  25.  My  beer  is  not  BO 
good  as  John's. 

INDEFINITE  PEONOUNS. 

The  indefinite  pronouns,  or,  more  properly,  the  indefinite 
adjective  pronouns,  are— 


Cada,  tach. 
Uno,  on«. 
Todo,  every  one,  all. 
Nadio,  nobody. 
Alguien,  somtbody. 

Niugnno,  w>n«. 
Alguno,  some. 
Algo,  something. 
Nada,  nothing. 

Otro,  othtr. 
Tal,  such. 
Ambos,  both. 
Entrambos,  both. 

Of  these,  uno,*  todo,  ninguno,*  alguno,*  otro,  and  tal  are 
deolined  like  adjectives,  both  in  the  masculine  and  feminine. 
Cada,  nddie,  alguien,  algo,  nada,  are  used  only  in  tho  singular, 
and  do  not  change.  A'rnbos  and  entrdmbos  are  already  in  the 
plural,  but  have  their  feminine,  dmbas  and  entrdmbas. 

There  are  also  some  indefinite  relative  pronouns,  qnienqniera, 
cualquiera,  cualosquiora,  whoever,  whosoever,  whichever,  which- 
soever. 

We  subjoin  a  list  of  these  indefinite  pronouns,  simple  and 
combined,  with  examples  of  the  manner  in  which  they  are 
employed  in  Spanish. 

The  following  are  always  used  aa  nouns,  that  is,  are  never 
jeined  to  a  noun : — 

Cada  uno,  every  one  ;  cada  cual,  each  one : — 
Los  cuatro  animates,  cada  uno  de     T7i«  four  animal*,  each  on«  of  them 

ellos  tenia  seis  alas,  had  «i,r  wings. 

Todos  seran  premiados,  cada  cual     ^1U  trill  be  rewarded,  each  one  ac- 

segun  BUS  obras,  cordinj  to  his  deeds. 

Uno  otro,  each  other : — 

Juan  y  Diego  so  atuan  uno  i  otro,     John    and  James    love   each  other 

(love  themselves  one  to  the  other) . 

Unos  otros,  one  another  : — 


Grid  los  unos  por  los  otros, 

Nadie,  nobody,  no  one : — 
A  nadio  ama  el  avaro, 


Pray  for  ont  another  (th«  ones  for 
the  others). 


The  miser  loves  nobody  (to  nobody 

loves  tht  miser). 
Alguien,  somebody,  anybody  : — 
i  Le  a  visto  alguien  ?  Has  anybody  seen  him  t 

Uno  y  otro,  one  and  the  other,  both : — 
Uno  y  otro  son  amables.  Both  of  them  are  amiobU. 

Algo,  something,  anything  :— 
To  tengo  algo  que  comer,  I  Tmce  i onwthinj  (tohi«h)  to  eat. 

Nada,  nothing,  not  anything : — 

Nada  tengo  con  quo  mautenermc,      I  have  nothing  with  which  to  main- 
tain my«el/. 

todo  lo  quo,  all  that  which,  everything,  whatever  : — 
Esta  eehd  todo  lo  que  tenfa,  This  woman  cant  in  all  that  she  had. 


Quienquiera  que,  cnalquiora  quo,  whoever,  whosoever,  which- 
ever :  — 

Aborreoe,  (Ml  hates. 
Aldeano,  vtttagtr. 
Boton,  button. 
Brilla,   (it)  tkMM*,  (it) 
yli<Ur«, 

Comer,  to  eat. 
CoMk.  tJtiny. 
Dara,  (he)  wiQ  ff<M. 
IM,  (he)  «M«  f«M. 
Dtos,to». 

P:f,TVllt«.    A:  f,  T.'.. 

Diet,  (k.)  —>  **. 
Dooe.  hwl^. 

la^v^^Hta_  i^**rm_ 

B  Senor.  IM  L»r*. 

•  The  learner  must  remember  that  uno,  alguna,  and  ninyuno  drop  the 
fluol  o  when  they  precede  a  masculine  noun. 

Tho    following  are 
noun  »— 

Cada,  eaah  every  ; — 
Cada  vw, 
Cada  palabra, 


IfkMwr  mrg  awaMe  M*M«V. 

vMd  aloo*,  but  always  with  a 


Cualquier,  nnslesqoier, 
Cualquior  orittera, 
Cualesquler  criaturas, 

The  following  may  be  nsed  alone  M  noon*,  or  Joined  to  i 
as  adjectives  i — 

Todo,  todos,  everything,  «#•  everybody,  «wry  i — 
En  todo  dad  gracia*,  /«  mritH«|  ftw  flUaU 

Todo  arbol,  Xvery  <*«•. 

Algnno,  any,  anybody,  some,  somebody,  somt  onf 
Tengo  libro*  i    i  tiene    vmd.    al-    /  h«M  bo***t  •«•••*•>  cay  f 

guno*P 

Alguno  me  ha  tooado, 
Algun  fruto, 
Alguna*  cocas, 
Creyeron  algnno*  de  ello*, 

Uno,  one,  a  person  : — 
Undia, 

Una  de  la*  hermana*, 
No  *abe  uno  que  hocer, 

Unos,  some,  certain  or*s : — 
Uno*  hombres, 
J  Di<>  libro*  4  algnno*  de  o*to* 

nine*  ?  di<$  h'bros  i  unos, 


^          <         i        '       -     '  '  t-i    ";4 

00W4  JTJUL. 

S,,,u,  (>.„„;,. 


On*  of 

OM  (or  a  jwnm)  hMw  M(  «JU(  •» 
do. 

Sow*,  ttrttim  mm. 
Did  k«  gvH  teob  to  My  «/  AM 
childrmf  fc«  9M*  boofa  to  MM. 


anoOer  to  perform. 
At  Imgth  «U  otiUri 


In  tucH  •  MM. 


Both  fall  into  OM  fit. 


Ninguno,  nobody,  not  any  one,  none,  not  any,  no  one  :— 
Ninguno  le  vi6,  Nobody  MW  him. 

Ninguna  persona,  No  ptnon. 

Otro,  other,  another ;  otros,  others,  other  :— 
Una  cosa    es    promoter    y    otro    OM    thing    it 

cumplir, 
Al  fin  las  otras  mugoros  vinicron, 

Tal,  such : — 
De  los  tales  es  cl  estado, 
En  tal  tiempo, 

Ambos,  entrambos,  both  :— 
Xmbos  me  gnstan  bien, 
Entrambos  caen  en  el  hoyo, 

Alguien  and  nadie  cannot  be  followed  by  the  prepocition  d«, 
of;  but  alguno  and  ninguno  must  be  used ;  M  — 
Alguno  de  los  muchachos,  Some  one  of  the  boy*. 

Ninguna  de  laa  hijas,  No  one  o/  the  daufhUr*. 

Alguno  is  never  placed  after  the  noun,  except  in  negative 
sentences,  and  then  it  has  the  same  meaning  as  ninguno  placed 
before  the  noun ;  thus  we  can  say,  yo  no  hallo  en  el  ninguno 
causa,  or  yo  no  hallo  en  el  causa  alguna,  I  find  no  fault  in  him. 

Algo  and  nada  may  admit  of  an  adjective  joined  to  them,  or 
the  preposition  de  may  come  between ;  thus  we  may  my,  algo 
nuevo,  or  algo  de  nuevo,  something  new;  nada  de  natural, 
nothing  natural. 

When  by  another's  we  mean  the  opposite  of  on*'*  otm,  it  is 
expressed  in  Spanish,  not  by  otro,  but  by  ageno  (or  ajeno) ;  as, 
lo  ageno,  that  which  is  another's ;  los  bienea  agenos,  another's 
goods. 

In  Spanish,  two  negatives  serve  to  strengthen  a  negation. 
If  in  a  negative  sentence  only  one  negative  word  is  naed.  it 
must  always  come  before  the  verb ;  if  two  negative  words  are 
used,  the  adverb  of  negation  must  come  before  the  verb,  and 
the  other  negative  word  after  it ;  thus  we  may  say,  Diego  nada 
tiene,  or  Diego  no  tiene  nada,  James  nothing  has,  or,  Jamrs  not 
has  nothing,  the  meaning  in  English  being,  James  hat  nothing. 
Tho  former  mode  of  expression  in  Spanish  is  generally  con- 
sidered more  elegant. 

VOCABULABT. 
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Falta,  fault,  defect. 
Hay,  there  is,  there  ore. 
Idioma  (masc,),  idiom 

language. 
Mai,  evil,  ill. 
Merito,  merit. 


Obra,  work,  deed. 
Peso,  dollar. 
Preiniado,  reworded. 
Bosa,  rose. 
Segun,  according  to. 
S6a,,  (he)  may  be. 


Seran  (they)  shall  be,  or 

will  be. 
Sexo,  sex. 
Sin,  without. 
Tendra,  (he)  sholl  have, 

or  mill  have. 


MODEL  SENTENCES. 
El  juez  no  dijo  mal  de  nadie,  or,     The  judge  soid  evil  of  nobody. 

De  nadie  el  juez  dijo  mal, 

Hay  tma  casa  en  el  camino,  There  is  o  house  on  the  rood. 

^  No  hay  medico  en  la  ciudad  ?  Is  there  not  a  physician  in  the  city  t 

For  other  model  sentences,  the  learner  ia  referred  to  the 
examples  under  the  indefinite  pronouns. 

EXERCISE  19. — SPANISH-ENGLISH. 

1.  Las  tres  mugeres,  cada  una  de  ellaa  tiene  dos  espejos.  2. 
Estos  hombrea  seran  preruiados,  cada  cual  segun  BUS  obras.  3.  Ella 
y  todas  BUS  hijas  son  robustisimas.  4.  Uno  y  otro  saben  lo  quo  es 
bueno.  5.  {  Hay  algo  de  nuevo  P  6.  No  hay  nada  de  nuevo.  7. 
Los  libreros  no  quieren  nada.  8.  Todo  lo  quo  Diego  tiene,  es  mio. 

9.  Nadie   habla  mal   de  el.      10.  £1  zapatero  no  did  los   zapatos   & 
ninguno.     11.  Nada*  es  bueno  para  el.      12.  Nos  sabe>  uno1  que  decir. 
13.    t  Tiene  vmd.  otro  hermano?      14.  jVid  alguien  mi  sombrero? 
15.    Diego  hallo  algo  en  el  camino.      16.  El  que  es  rico,  quienquiera 
que  61  sda,  tendra  cuidados.     17.  A  cualquiera  que  vmd.  dd  pan,  Diego 
dard  dinero.     18.     j  Dio  Juan  libros  a  algunos  de  estos  Alemanes  ? 
19.   Si,  senor,  Juan  dio  libros  a  unos.      20.  j  Tiene  alguien  mi  espejo  ? 
21.  Nadie  tiene  tu  espejo.      22.  Unos  hombres  tienen  dinero,  otros  no 
lo  tienen.      23.  Muchos  aldeanos  de  ambos  sexos  vinieron  a  la  ciudad. 

24.  El  pintor   di6   un   sombrero  al  Aleman,  y  un  libro  al  Espanol ; 
limbos   son  pobres.      25.    Maria  no  habla  de  las  faltas  agenas.     26. 
|  Hay  rosas  siu  espinas  ?      27.  No,  senora,  no  hay  rosas  sin  espinas. 
28.  i  Hay  en  esa  casa  muchos  cuartos  ?     29.  Hay  diez  cuartos.     30. 
Juan  no  es  Americano. 

EXERCISE  20. — ENGLISH-SPANISH. 

1.  Every  one  of  the  ten  male  servants  has  three  roses.  2.  Lucy  has 
ten  books,  each  one  in  a  different3  language1.  3.  All  the  female 
servants  shall  be  rewarded  (plur.  fern.),  each  according  to  her  merits. 
4.  Mary  gave  knives  to  each  one  of  them.  5.  Everything  which  t 
glitters  is  not  gold.  6;  Every  book  has  leaves.  7.  Peter  has  nothing. 
8.  No  one  of  these  ladies  is  rich.  9.  One*  knows8  not1  what  to  buy. 

10.  Have  you    (vmd.)    another    sister?      11.  Does   any  one*   speak* 
Spanish  ?      12.  The  gentleman  has  two  male  servants  ;  and  (he)  gave 
to  the  one  ten  dollars  and  to  the  other  twelve ;  to  each  one  according 
to  his  merit.     13.  The  shoemaker  has  two  daughters;  the  name  of 
the  one  is  Lucy,  and  the  name  of  the  other  is  Mary.     14.  She  has 
something  to  eat.     15.  One  of   the  ladies  came  with  me.     16.  My 
sister  has  everything  that  my  father  gave  her.      17.  To  whomsoever 
(that)   Mary  may  give  spoons,  Lucy  will  give  forks.     18.  Whatever 
thing  (that)  John  may  say,  his  houses  are  not  handsome.     19.  God 
hates  every  wicked  way.      20.  All  this  is  very  true.      21.  Nobody  has 
thy  looking-glass.      22.  Have  any  of  those  women  silver  forks  ?     23. 
Each  one  of  us  has  some  merit.     21.  My  nephew  has  not  any  pens. 

25.  Are  there  (any)  letters  for  me  ?      26.  No,  Sir,  there  are  no  letters 
for  you  (vmd.).     27.  There  are  no  books  without  leaves. 


KEY  TO  EXEECISES  IN  LESSONS  IN  SPANISH.— VI. 
EXERCISE  13. 

1.  The  man  to  whom  the  German  gave  the  hats  is  very  rich  and 
ignorant.  2.  The  judge  gave  the  books  to  an  English  painter  in  whom 
the  physician  has  much  confidence.  3.  The  women  for  whom  Peter 
wrote  the  letters  are  very  beautiful  and  rich.  4.  The  spoons  which 
Mary  has,  and  which  the  Frenchman  found,  are  mine.  5.  The  streets 
of  which  the  houses  are  beautiful  are  agreeable.  6.  The  houses  of 
which  the  rooms  are  spacious  are  very  agreeable.  7.  The  man  who 
has  prudence  is  very  wise.  8.  The  man  who  has  money  has  anxiety. 
9.  That  which  is  impossible  for  man  is  possible  for  God.  10.  That 
which  is  new  is  not  old.  11.  Peter  loves  that  which  is  good.  12.  She 
knows  what  to  do.  13.  The  man  does  not  know  what  to  do.  14.  Peter 
knows  what  is  good.  15.  The  painter  does  not  know  what  book  to 
read.  16.  She  who  is  proud  is  not  amiable.  17.  They  who  love  the 
truth  are  wise.  18.  She  who  is  not  agreeable  is  unhappy.  19.  The 
woman  to  whom  Mary  spoke  is  very  amiable.  20.  He  who  has  gold 
has  much  care.  21.  The  German  gave  two  books  to  the  man  whom 
John  saw. 

EXERCISE  14. 

1.  El  medico  es  quien  escribio  la  carta  que  vmd.  vid.  2.  Las  Es- 
pane-las  son  quieues  dieron  los  libros  a  Pedro.  3.  Las  mugeres  a  quienes 
el  juez  escribio  las  cartas  sou  muy  pobres  6  ignorantes.  4.  La  Fran- 

•  Nada  requires  the  adjective  which  agrees  with  it  to  be  in  the 
masculine. 
t  Everything  tfiot,  or  everything  which,  is  rendered  todo  lo  que. 


cesa  a  quien  Pedro  ama  es  muy  hermosa.  5.  La  Alemana  &  quien  vmd. 
vid,  me  escribio  muchas  cartas.  6.  El  caballo  que  Juan  vio,  y  del  cual 
Pedro  hablo,  es  fuerte.  7.  El  hombre  cuyo  noinbre  es  Juan  vino  a  mi 
casa.  8.  La  muger  cuyo  nombre  es  Maria  me  dio  tres  libros.  9.  Juan 
did  tres  cucharas  de  plata  a  una  muger  cuyo  nombre  es  Maria,  10.  El 
pintor  y  el  impresor  vinidron  &  Madrid,  en  cuya  ciudad  el  pintor  halld 
un  tesoro.  11.  La  muger  que  es  sobe'rbia  d  ignorante  es  desgraciada. 
12.  Los  hombres  que  tieuen  dinero,  tienen  cuidados.  13.  Lo  que  ea 
posible  para  Pedro  es  posible  para  Juan.  14.  El  Frances  tiene  el  tesoro 
que  el  medico  halld  en  la  calle  de  la  ciudad.  15.  Maria  sabe  lo  que 
es  bueno.  16.  El  pintor  no  sabe  que  hacer.  17.  La  hermana  del 
medico  no  sabe  que  comprar.  18.  Mis  hermanos  no  saben  cuales  libros 
comprar.  19.  Los  Alemanes  no  saben  cual  sombrero  tomar.  20.  Ella 
no  sabe  cual  cuchara  tomar.  21.  El  que  tiene  sabiduria,  tiene 
prudoiicia.  22.  El  que  tiene  prudencia  es  sabio.  23.  Mi  padre  tiena 
tesoro  que  su  criado  hallo  en  la  ciudad.  24.  Los  que  nos  dieron  los 
libros  son  amigos  nuestros.  25.  La  ciudad  en  que  Pedro  hallo  IOB 
libros  es  grande  y  hermosa.  26.  El  pintor  fud  4  Madrid,  en  cuya 
ciudad  las  calles  son  agradables  y  las  casas  hermosas. 

EXERCISE  15. 

1.  Who  is  good?  2.  Who  are  rich?  3.  Whose  are  the  houses? 
4.  Whose  books  have  you  ?  5.  What  did  you  say  ?  6.  What  hat  have 
you?  7.  What  treasures  has  Peter  found?  8.  What  language  does 
the  general  speak  ?  9.  What  a  man  you  are !  10.  What  a  handsome 
woman!  11.  Who  wants  bread  ?  12.  Who  speaks  Spanish  ?  13.  Who 
understands  English  ?  14.  Who  loves  truth  ?  15.  Who  understands 
what  John  says  ?  16.  What  sort  of  buttons  do  you  want  ?  17.  What 
kind  of  sugar  has  Peter  ?  18.  What  do  you  wish  ?  19.  What  hooks 
do  the  painters  want  ?  20.  What  do  the  judges  say  ?  21.  What  said 
the  physician's  brother?  22.  Madam,  do  you  want  (some)  butter! 
23.  Does  your  daughter  understand  English,  Madam  ?  24.  No,  Sir, 
she  does  not  understand  English.  25.  Whose  buttons  have  the  men- 
servants?  26.  Who  is  hungry?  27.  Who  are  thirsty?  28.  What 
sort  of  spoons  have  the  American's  sisters  ?  29.  What  do  Peter  and 
John  want?  30.  Who  understands  what  you  say  ?  31.  Who  has  some 
bread  ?  32.  Whose  are  the  books  I  33.  Which  of  the  Frenchmen 
speaks  Spanish  ?  34.  Have  you  (some)  money?  35.  Have  you  many 
books?  36.  Has  the  book  leaves  of  gold?  37.  Are  not  his  friends 
rich  ?  38.  Are  not  my  brothers  richer  than  the  ship-carpenters  ?  39. 
Are  the  men-servants  hungry?  40.  Yes,  Sir,  the  men-servants  are 
hungry. 

EXERCISE  16. 

1.  |  Quien  es  sabio  ?  2.  j  Quieu  es  rico  ?  3.  j  Quienes  son  buenos  T 
4.  j  Quienes  son  ciilpables  ?  5.  j  Quien  es  fuerte  ?  6.  j  Quienes  son 
robustos  ?  7.  j  De  quien  habla  Juan  ?  8.  Del  medico.  9.  j  De 
quien  son  las  casas  ?  10.  De  Pedro.  11.  j  Cuyos  libros  tiene  Maria  ? 
12.  i  Cuyos  botones  tieneu  los  criados  ?  13.  j  Cuyas  cucharas  tienen 
mis  hermanas ?  14.  j  Cual  de  los  dos  hijos  del  medico  hallo  un  tesoro 
en  la  calle  ?  15.  j  Que  dice  vm.  ?  16.  $  Que  quiere  Juan  ?  17.  j  Que 
dicen  los  jueces  ?  18.  j  Cuyo  sombrero  tiene  V.  ?  19.  j  Que  quiere 
V.  ?  20.  i  Para  quien  escribio  Juan  las  cartas?  21.  Para  la  Fran  cesa. 
22.  j  A  quienes  did  Juan  los  libros  franceses?  23.  A  las  hijas  del 
juez.  24.  j  Que  muger  !  25.  j  Que  hermosa  ciudad  !  26.  j  Quien 
quiere  azucar?  27.  j  Quien  habla  el  Ingles?  28.  j  Quien  eutiende 
Espanol  ?  29.  j  Quien  entiende  lo  que  Maria  dice  ?  30.  j  Que  especid 
de  cucharas  tienen  mis  amigos?  31.  {Que  dicen  las  mugeres?  32. 
j  Toma  vmd.  agua  ?  33.  j  Que  dijo  la  hermana  de  Juan  ?  34.  j  Habla 
su  hijo  Espafiol,  senor  ?  35.  Si,  senora,  mi  hijo  habla  Espanol.  36. 
j  Cuyas  cucharas  tiene  la  criada?  37.  j  Cuyo  sombrero  tiene  Pedro? 
38.  j  Cuyos  botones  tienen  los  pintores  ?  39.  j  Que  libros  tiene  Maria  ? 
40.  j  Que  pan  tiene  VV.  ?  41.  $  Quien  tiene  sed?  42.  j  Quien  tiene 
hambre?  43.  j  Es  Y.  Espanol?  44.  {Tienen  las  Espanolas  sed? 
45.  No,  senor,  las  Espanolas  no  tienen  sed. 


LESSONS    IN   ENGLISH  LITERATURE.— XI. 

THE  ELIZABETHAN  AGE— SHAKESPEAEE. 
IN  our  last  lesson  we  gave  a  brief  account  of  the  earlier 
Elizabethan  dramatists,  and  we  saw  that  some  of  them  at  least 
were  men  of  rare  genius,  and  produced  works  of  great  power  and 
beauty.  But  their  fame  was  soon  eclipsed,  even  in  their  own 
days,  as  it  has  been  almost  completely  in  later  times,  by  the 
splendour  of  their  great  contemporary,  the  greatest  by  far,  not 
only  among  the  Elizabethan  dramatists,  but  in  the  whole 
catalogue  of  England's  literary  worthies. 

There  is  hardly  any  great  writer  of  whose  actual  history  leas 
is  known  than  of  Shakespeare.  He  was  born  in  April,  1564,  at 
Stratford-upon-Avon,  in  Warwickshire,  being  the  one  child  of 
John  Shakespeare  and  his  wife,  Mary  Arden  or  Arderne.  John 
Shakespeare,  the  poet's  father,  was  an  alderman  of  the  town  of 
Stratford-upon-Avon,  and  carried  on  the  trade  of  a  wool  dealer  and 
skinner,  and  probably  that  of  a  glover.  At  one  time  he  appears 
to  have  been  a  very  prosperous  man ;  and  his  wife,  the  poet's 
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mother,  was  of  on  ancient  and  aristocratic  Warwioluhira  family. 

Hut  in  In--  Utter  yi-iiM,  iiml  ut  tho  period  when  hi*  ton  was 
Ki-.iwiuK'  i. it"  in;mli<>.,.l,  his  fi.rtuiii-s  had  doolined,  and  he  became 
invi.lv. -.I  in  ;  .  -It-lit.  Of  the  o;irli--r  youth  and  ednoa- 

Williuiu  Shakespeare  we  know  absolutely  nothing.  We 
havo  no  rocord  of  whore  he  was  at  school  or  what  his  employ- 
Burnt  was  after  he  left  it.  One  tradition,  hut  a  rery  improbable 
..IP-,  r.  |.t.  ntH  him  aa  having  boon  a  master  or  usher  in  a  school. 
A'-<->.i-'ln:  •  t  >  niiiitlit-r,  ho  bocamo  an  attorney's  olerk  ;  and  some 
faint  .-..I.. in-  is  tfivrii  to  thin  atory  by  tho  proneness  whioh 
Shakespoaro  shown  to  UBO  words  and  metaphors  derived  from  the 
law,  and  tho  correctness  with  whioh  ho  ones  them.  In  1582,  at 
the  age  of  eighteen,  ho  was  married  to  Anno  Hathaway,  the 
daughter  of  a  small  farmer  living  not  far  from  Stratford.  II.- 
wife  was  several  years  older  than  himself ;  and  the  fact  that 
tlu-ir  first  diiUl  was  li.-rn  lmt  a  very  few  months  after  marrying, 
teems  to  show  that  tho  circumstances  of  tho  marriage  were  not 
inu. -h  to  tho  credit  of  tho  parties,  and  to  confirm  the  traditions 
of  Shakespeare's  early  wildnoss.  A  very  short  timo  afterwards, 
in  1 .".-.:.  t  iii-re  ia  no  doubt  that  ho  loft  his  native  town  and 
Huttlrd  in  Ijondon,  and  soon  became  a  motnbor  of  a  theatrical 
c<>ui].iiiiy.  From  tho  littlo  that  wo  know  of  Shakespeare's  position 
and  .-iroumstanoos  at  Stratford,  and  what  wo  know  of  tho  powers 
ho  in  fact  poaaesaed,  and  of  which  ho  must  probably  even  then 
havo  boon  in  aomo  degree  conscious,  this  change  from  Stratford 
to  London  seems  to  require  littlo  explanation ;  but  tradition 
has  boon  busy  finding  occasions  for  it.  Tho  beat-known  story 
upon  this  subject  is  that  Shakoapearo,  with  aomo  of  hia  wild  com- 
paniona,  was  guilty  of  tho  common,  and  in  those  days  not  very 
heinous  offence,  of  door-stealing  in  tho  park  of  Sir  Thomas  Lucy, 
at  Chorlcoto.  For  this  offonco  ho  waa  treated  by  Sir  Thomas  with 
a  severity  whioh  he  resented ;  and  ho  showed  hia  resentment  by 
writing  a  set  of  doggrel  versos  in  ridiculo  of  his  enemy,  and  fixing 
a  copy  on  hia  gate ;  an  offence  which  roused  the  anger  of  the 
local  magnate  to  such  an  extent  that  Stratford  was  no  longer  a 
safe  abode  for  Shakespeare,  and  hence  his  migration  to  London. 
This  atory  rests  upon  no  sufficient  evidence.  But  it  has  in 
itself  no  improbability,  and  the  tradition  has  more  conaiatency 
than  moat  of  the  same  class.  Within  a  abort  time  after  Shake- 
speare'a  death  old  people  in  the  neighbourhood  professed  to  give 
fragments  of  the  very  ballad  which  did  tho  mischief.  And,  what- 
ever the  cause  may  have  boon,  there  can  be  no  doubt  that  later 
in  life  Shakespeare  bore  aome  grudge  against  tho  Lucy  family, 
and  intended  to  ridicule  them  in  the  person  of  Justice  Shallow, 
in  the  "  Merry  Wives  of  Windsor,"  who  bore  as  anna  "  a  dozen 
white  luces"  in  "hia  old  coat"  (luces — that  is,  pike  fish — being 
in  fact  borne  by  the  Lucys),  or  aa  Sir  Hugh  the  Welshman 
expressed  it,  "a  dozen  white  louses,"  which  "become  an  old 
coat  well."  Shallow's  complaint  against  Falataff,  "  You  have 
beaten  my  men,  killed  my  deer,  and  broke  open  my  lodge,"  has 
been  thought  by  some  to  refer  to  and  confirm  the  atory  of  the 
deer-stealing.  On  tho  other  hand,  however,  this  passage  may 
poasibly  explain  the  origin  of  the  story. 

Whatever  the  cauae  of  Shakespeare's  move  to  London  may 
have  been,  we  find  him  very  soon  afterwards  a  member  of  the 
Globe  company  of  players.  This  was  the  most  important  of  the 
theatrical  companies  which  were  at  this  time  becoming  ao 
numeroua  in  London,  and  it  had  two  theotrea  under  its  control, 
the  Globe  in  Southwark,  for  summer  use,  and  the  Blackfriars 
theatre  for  winter.  Tradition  has  again  boon  very  busy  over 
this  period  of  Shakespeare's  life,  and  the  mode  in  which  he 
gained  admission  to  the  company.  But  the  stories  of  hia 
aaving  held  horses  at  the  theatre  door,  and  other  stories  of  tho 
same  class,  are  wholly  unworthy  of  credit.  The  stage  waa  not 
a  profession  very  difficult  of  access ;  it  was  then,  as  it  has  often 
been  since,  the  common  refuge  for  "  every  one  that  was  dis- 
tressed, and  every  one  that  waa  in  debt,  and  every  one  that  waa 
discontented  ; ' '  and  Shakespeare,  in  his  diatreaa,  adopted  it. 
Like  moat  of  the  great  dramatists  of  his  day,  ho  began  his  con- 
nection with  the  stage,  not  as  an  author,  but  aa  an  actor.  As 
such,  there  ia  no  reason  to  suppose  that  Shakespeare  showed 
any  remarkable  talents,  or  attained  moro  than  very  moderate 
distinction  ;  but  the  true  bent  of  his  genius  soon  made  itself 
known.  He  began  hia  career  as  a  dramatic  author,  like  many 
others,  by  improving  and  adapting  to  the  purposes  of  the  day  old 
pieces  forming  part  of  the  stock  of  the  company ;  and  from  this 
inferior  office  he  advanced  to  the  noblor  function  of  wholly 
original  composition. 


From  the  time  of  Shakespeare's  joining  the  Globe  cosnnany 
hi*  career  seems  to  hare  been  on*  of  unbroken  •qeeass.  HM 
company  itself  prospered,  and  had  the  pradenoa  or  food  for- 
tone  to  steer  clear  of  those  oolliiions  with  the  eity  authorities 
from  whioh  other  eompanies  suffered  »>  much.  And  BWIre 
speare'sown  petition  among  his  paitnen  stsadUy  improved,  till, 
at  the  accession  of  James  I.,  in  the  renewed  lioenee  then  granted 


to  the  company,  hia  name  stands  second  among  the 
turers.  He  had  never  abandoned  hfa  connection  with  his  native 
town  of  Stratford,  hot  seems,  daring  the  whole  period  of  hia 
life  in  London,  to  hare  visited  it  frequently.  And  there  he  in- 
vested  the  proceeds  of  hia  shan  in  the  theatre.  In  1607  he 
bought  the  estate  of  New  Plane,  in  Stratford,  and  built  them 
tho  house  which  became  famous  in  consequence.  In  1001  he 
purchased  further  property  in  the  earn*  neicfabonrbo> 
1611  ho  sold  most  of  hia  interest  in  the  theatre,  finally  aban- 
donod  all  connection  with  the  stage,  and  retired  to  and  his  day* 
at  Stratford.  His  only  son  had  died  in  boyhood  tern*  yean 
before.  Of  his  two  daughters,  one  had  been  married  for  several 
yean  to  a  physician  of  some  eminence,  and  she  and  her  husband 
resided  with  him ;  the  other  remained  unmarried  until  a  short 
timo  before  her  father's  death.  Of  Hhakespeare's  life  at  Strut- 
ford  during  tho  few  yean  between  his  retirement  from  the 
theatre  and  his  death  we  can  learn  nothing,  except  that  rumour 
seems  to  indicate  that  he  maintained  to  the  but  his  tntimanj 
with  hia  old  literary  associates.  He  died  on  the  23rd  of  April, 
1616,  according  to  tradition  on  the  anniversary  of  hia  birth, 
and  was  buried  in  tho  parish  church  of  Stratford. 

From  what  we  havo  ilready  related  of  the  history  of  Shake- 
speare's life,  it  will  be  apparent  that,  whatever  the  follies  or 
vices  of  his  youth  may  have  been,  in  his  mature  yean  he  waa  a 
prudent  and  careful  man  in  the  management  of  his  worldly  con- 
cerns. And  there  are  many  other  circumstances  pmesrred 
which  testify  to  the  high  character  he  bore  both  for  integrity 
and  sound  judgment.  The  Earl  of  Pembroke  gave  or  entrusted 
to  him  no  less  a  sum  than  a  thousand  pounds  to  aid  in  the 
enterprise  of  the  Globe  Theatre.  His  fellow-citUens  of  Stratford, 
being  interested  in  some  proposed  enclosure  which  was  about  to 
take  place  in  their  neighbourhood,  appealed  to  him  to  undertake 
their  cause  and  commend  it  to  the  authorities.  And,  snperadded 
to  those  qualities,  the  kindliness  and  amiability  of  hia  disposi- 
tion secured  for  him  in  a  peculiar  degree  the  esteem  and  affec- 
tion of  hia  brother  actors  and  the  most  eminent  of  his  literary 
contemporaries,  as  well  as  the  warm  friendship  of  the  chief 
patrons  of  literature  in  his  day.  He  did  not  absolutely  escape 
the  hostility  of  rival  dramatists  and  angry  pamphleteers; 
and  the  habit  indulged  by  Shakespeare  in  the  early  part,  at 
leaat,  of  hia  career,  aa  well  as  by  other  dramatists,  of  adapting 
the  works  of  earlier  writers,  hud  him  open  to  the  charge  of 
stealing  the  fruit  of  other  men's  labours.  But,  on  the  whole, 
the  respect  and  popularity  which  he  enjoyed  secured  for  him  an 
unusual  immunity  from  controversy  or  attack. 

Few  subjects  have  given  rise  to  more  discussion  than  the 
question  of  the  extent  of  Shakespeare's  learning;  and,  the 
known  facts  being  scanty,  upon  few  subject*  have  more  extra- 
vagant conjectures  been  indulged  in.  As  to  where  or  in  what 
way  he  received  any  systematic  education,  nothing,  as  we  have 
pointed  out,  ia  recorded.  Ben  Jonson,  in  the  laudatory  verses 
which  he  wrote  upon  him,  says  that  "  he  had  small  Latin  and 
leas  Greek."  In  his  plays  the  subjects  of  which  are  derived 
from  classical  sources,  it  is  beyond  doubt  that  he  worked  from 
translations,  not  from  the  original ;  and  several  contemporary 
alluaions  make  it  clear  that,  as  compared  with  his  brother 
dramatists  of  the  day,  he  was  regarded  as  an  unlearned  man. 
But  it  must  bo  remembered  that  at  that  time  the  stage  wat 
adorned  by  the  profound  learning  of  Ben  Jonson  himself ;  that 
some  of  the  other  dramatists,  though  no  rivals  of  Jonson,  ware 
very  learned  men ;  and  that  most  of  them  had,  at  leaat,  suoh 
culture  aa  a  university  education  secures.  The  matter  being 
thus,  to  a  certain  extent,  left  at  large,  one  class  of  critics  have 
represented  Shakespeare  aa  an  absolutely  illiterate  man,  while 
others,  with  less  excuse,  have  sought  to  endow  him  with  a 
knowledge  of  all  tho  European  languages,  ancient  and  modern, 
and,  indeed,  of  almost  all  branches  of  learning 
plainly  lies  somewhere  between  these  two  ex  ti  ernes  We  eamiet 
reject  the  testimony  of  his  contemporaries  that  he  waa  a  man 
of  but  scanty  learning,  and  especially  that  he  waa  a  poor 
linguist.  But,  on  the  other  hand,  the  *reat  «*•»  <*  h»nd»f  to 
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a  poet  are  to  remove  local  and  national  prejudices,  and  narrow- 
ness and  distortion  of  taste  and  judgment,  and  to  supply 
materials  for  the  mind  and  imagination  to  work  upon ;  and, 
judged  by  these  tests,  it  cannot  be  denied  that  Shakeepeare  had 
acquired  such  a  degree  of  learning  aa  waa  needed  for  the 
development  of  his  poetical  powers. 

If  the  details  of  Shakespeare's  personal  history  are  obscure, 
the  history  of  his  works  is  almost  more  so.  Successive  genera- 
tions of  critics  and  antiquaries  have  laboured  with  a  zeal  almost 
fanatical  in  bringing  to  light  every  fragment  of  evidence,  internal 
or  external,  bearing  upon  the  history  of  Shakespeare's  plays, 
with  extremely  meagre  results. 

It  will  be  convenient  to  mention,  in  the  first  place,  Shake- 
speare's poems,  before  going  on  to  notice  his  plays — the  more 
so  as  he  appeared  as  a  poet  before  he  did  as  a  dramatist. 
"  The  first  heir  of  his  invention,"  to  use  Ms  own  words,  waa  the 
poem  of  "  Venus  and  Adonis."  This  poem  waa  published  in  1593, 
but  was  probably  written  a  good  deal  earlier.  It  is  a  narrative 
poem  on  the  well-known  story  which  its  name  indicates.  The 
subject  is  not  a  very  attractive  one  to  the  modern  reader,  but  it 
shows  in  a  high  degree  the  fertility  of  imagination,  judgment, 
good  taste,  and  sense  of  harmony  which  are  among  the  peculiar 
characteristics  of  Shakespeare.  This  waa  followed  soon  after- 
wards by  the  "Rape  of  Lucrece,"  a  poem  somewhat  similar  in 
character.  Both  these  works,  especially  the  former,  attained  a 
great  and  immediate  popularity.  The  "Passionate  Pilgrim" 
was  a  collection  of  poems  published  in  Shakespeare's  name, 
though  almost  certainly  without  his  consent;  many  of  the 
pieces  in  it  are  undoubtedly  by  other  authors,  but  some  are 
probably  his.  His  "  Sonnets"  were  not  published  till  1609,  but 
it  is  probable  that  they  were  written  at  intervals  extending  over 
many  years  preceding  that  time.  The  "  Sonnets  "  have  given  rise 
to  one  of  the  most  curious  and  one  of  the  most  fruitless  contro- 
versies in  the  whole  history  of  literature.  As  published,  they 
were  dedicated  to  Mr.  W.  H.,  and  speculation  has  been  busy 
as  to  who  the  W.  H.  could  be  to  whom  these  tender  and  beau- 
tiful outpourings  of  love  and  reproach  were  addressed.  But  no 
clue  to  the  identity  of  W.  H.,  on  which  the  slightest  reliance 
can  be  traced,  has  been  discovered ;  and  there  is  no  sufficient 
ground  for  assuming  that  the  "  Sonnets  "  were  really  addressed 
to  the  same  person  to  whom,  when  collected,  they  were  dedicated, 
or  even  to  any  one  person  at  all. 

The  order  of  Shakespeare's  plays,  and  the  dates  at  which  they 
were  written,  it  is  for  the  most  part  quite  impossible  to  deter- 
mine with  any  certainty.  But  as  the  attempt  has  been  very 
often  made,  and  by  very  eminent  critics,  and  as  anything  that 
can  be  learned  upon  this  subject  is  important  and  instructive, 
we  shall  briefly  indicate  what  materials  there  really  are  for 
ascertaining  to  any  extent  the  history  of  the  plays. 

The  external  evidence  ia  of  the  following  kinds  : — A  certain 
number  of  the  plays  were  published  singly  during  Shakespeare's 
life.  And  of  course  the  date  of  publication  gives  us  the  latest 
date  at  which  each  play  can  have  been  composed.  But  it  gives 
us  no  more.  We  know  that  many  of  Shakespeare's  plays  had  been 
acted  for  years  before  they  were  printed,  a  large  number  never 
having  been  published  till  some  years  after  his  death.  The  plays 
thus  printed  during  Shakespeare's  life  were — "Richard  II.," 
" Richard  III.,"  and  "Romeo  and  Juliet,"  in  1597;  "Love's 
Labour's  Lost,"  and  "  Henry  IV.,  Part  I.,"  in  1598;  "Henry 
IV.,  Part  II.,"  "Henry  V.,"  "Merchant  of  Venice,"  " Mid- 
summer Night's  Dream,"  "  Much  Ado  about  Nothing,"  and 
"Titua  Andronicus,"  in  1600;  "Merry  Wives  of  Windsor," 
in  1602  ;  "  Hamlet,"  in  1603 ;  "  King  Lear,"  in  1608;  "  Troilus 
andCressida,"  and  "  Pericles,"  in  1609.  But  in  some  instances 
the  first  quarto  edition  differs  very  materially  from  the  play  as 
we  now  have  it;  the  quarto  "Hamlet"  especially  is  probably 
only  a  first  sketch,  afterwards  worked  up  into  the  more  com- 
plete play. 

We  learn  some  further  information  about  Shakespeare's  plays 
from  a  passage  in  the  "  Palladis  Tamia "  of  Francis  Meres, 
published  in  1598.  He  says  : — "  As  Plautua  and  Seneca  are 
accounted  the  best  for  comedy  and  tragedy  among  the  Latins, 
so  Shakspere  among  the  English  is  the  most  excellent  in  both 
kinds  for  the  stage.  For  comedy  witness  his  '  Gentlemen  of 
Verona,'  his  '  Errors,'  his  '  Love's  Labour's  Lost,'  his  '  Love's 
Labours'  Won'  [that  is,  no  doubt, '  All's  Well  that  Enda  Well '], 
his  'Midsummer  Night's  Dream,'  and  his  'Merchant  of  Venice ;' 
in  tragedy  his  '  Richard  II.,'  '  Richard  III.,'  '  Henry  IV.'  '  King 


John,'  'Titua  Andronicus,'  and  hia  'Romeo  and  Juliet.'" 
And  from  stray  entries  in  contemporary  diaries  and  other 
similar  sources  we  learn  that  certain  plays  were  in  existence  at 
an  earlier  period  than  they  could  otherwise  have  been  shown  to 
exist.  In  this  way  we  know  that  "Twelfth  Night,''  though 
never  published  till  after  Shakespeare's  death,  was  acted  in  the 
Middle  Temple  Hall  as  early  as  1602. 

The  internal  evidence  as  to  the  chronology  of  Shakespeare's 
plays  is  of  two  kinds.  In  the  first  place,  many  of  the  plays  con- 
tain manifest  allusions  to  contemporary  events,  allusions  in 
some  cases  so  pointed  that  they  could  only  have  been  written 
when  the  events  referred  to  were  fresh  in  the  public  mind.  But 
the  value  of  these  allusions  as  an  index  of  date  becomes  com- 
paratively small  when  we  recollect  that  many,  if  not  most,  of  the 
plays,  were  acted  long  before  thay  were  printed  ;  and  many  of 
them  undoubtedly  underwent  much  change  from  their  original 
form  before  they  reached  the  shape  in  which  they  have  come 
down  to  us,  and  that  such  allusions  aa  we  have  referred  to  may 
well  have  been  inserted  long  after  the  plays  were  first  written. 
The  other  branch  of  internal  evidence  upon  the  question  is  of 
greater  value.  It  is  derived  from  the  character  of  the  playa 
themselves.  It  is  impossible  for  any  one  to  believe  that  the 
greatest  efforts  of  Shakespeare's  genius,  such  as  "  Macbeth," 
"  Othello,"  and  "  King  Lear,"  are  the  work  of  a  very  young  or 
inexperienced  writer.  And  it  is  difficult  to  resist  the  conclusion, 
so  forcibly  urged  by  some  critics,  that  plays  in  which  we  find 
one  peculiar  aspect  of  the  problem  of  life,  or  one  type  of 
character  strongly  marked,  belong  to  the  same  period  of  their 
author's  life.  Thus,  there  is  great  probability  that  such  playa 
as  "Hamlet,"  "Timon  of  Athens,"  "As  You  Like  It,"  and 
"  Measure  for  Measure,"  were  written  within  short  intervals  of 
one  another.  Again,  peculiarities  of  outward  structure — such, 
for  instance,  aa  the  prevalence  of  rhymed  couplets  in  one  group 
of  playa,  and  their  absence  in  another — are  deserving  of  some 
weight.  There  is  some  reason  for  thinking  that  the  prevalence 
of  rhyme  in  any  play  ia  in  general  an  indication  of  early  date. 

Such  being,  in  short,  the  materials  at  our  command,  it  ia  evi- 
dent that  any  chronological  arrangement  can  be  no  more  than  a 
vague  approximation  to  the  truth.  We  shall  not,  therefore, 
attempt  such  a  classification ;  but  shall  rather,  when  speaking 
of  the  plays  individually,  point  out  to  what  period  each  may 
with  most  probability  be  referred. 

The  first  collected  edition  of  Shakespeare's  playa  was  given  to 
the  world  by  Hemynge  and  Condell,  two  of  his  brother  actors  of 
the  Globe  Company,  in  1623,  seven  years  after  the  author's 
death.  This  edition  was  in  folio,  and  is  commonly  known  as  the 
first  folio.  The  second  complete  edition,  also  in  folio,  appeared 
in  1632,  the  third  in  1664,  and  the  fourth  in  1685. 


LESSONS  IN  ALGEBRA.— XXX. 

MULTIPLICATION    OF    RADICAL    QUANTITIES. 
RADICAL  quantities  may  be  multiplied,  like  other  quantities, 
by  writing  the  factora  one  after  another,  either  with  or  without 
the  sign  of  multiplication  between  them. 

EXAMPLES. 

Thua  the  product  of  Va  into  v7>,  ia  Va  X  •/&. 
The  product  of  h*  into  y*,  is  h*y* 

But  it  is  often  expedient  to  bring  the  factora  under  the  same 
radical  sign.  This  may  be  done,  if  they  are  first  reduced  to  a 
common  index. 

Hence,  quantities  under  the  same  radical  sign  or  index  may 
be  multiplied  together  like  rational  quantities,  the  product  being 
placed  under  the  common  radical  sign  or  index.* 

EXAMPLE. — Multiply  2  Vx  into  **/y,  that  ia,  ar  into  y*. 
The  quantities  reduced  to  the    same    index,  are    (a;3)  ,  and 

j  j  

(i/2)s,  and  their  product  ia  (a;V)3  =  6VasV-     Ans. 

In  this  manner  the  product  of  radical  quantities  often  be- 
comes  rational. 

EXAMPLE.— Thus  the  product  of  A/2  into  A/18  =  A/36  =  6. 
Ans. 


*  The  case  of  an  imaginary  root  of  a  negative  quantity  may  be  con- 
side  red  au  exception. 
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Roots  of  the  same  letter  or  quantity  may  be  t/t 
tit,  ii-  j'i •iiftimiiil.  erpoi 

I  othw  fractions,  must  be  reduced 
(  ,  u  ooaunoo  •  ;. -nominator  before  they  can  be  united 

1  i  1,1  |   4.  |  I 

MPLE.— Thus  a*  X  a8  =  a*  "*  "  =*  a*  *  •  =  a'. 
values  of  the  roots  are  not  altered  by  reducing  their 
indices  to  a  common  denominator. 

fore  the  first  faoto>  a*  =  a" 
An>l  tho  second  a*  =  a* 

Hut  J  =  a*  X  a*  X  a^;    and  a'  =  a*  X  a*. 
.o  product  therefore  is  a*  x  a*  x  a*  x  a*  X  a"  =  a*. 

N  I'    [nallii    t ancos  of  this  nature,  the  common  denominator 
iuilicfs  denotes  a  certain   root;   and  the  sum  of  the 
shows  how  often  this  is  to  be  repeated  as  a  factor 
to  produce  tho  required  product. 

,  i  m  n  m  +  n 

EXAMPLE— Thus  a"  x  am  =  a1""  x  amn  =  a  '""   . 
Any  quantities  may  bo  reduced  to  tho  form  of  radicals,  and 
may  then  bo  subjected  to  tho  same  modes  of  operation. 

t         n+j  . 

Thus  y3  x  y •  =  ys  +  "  =  y  «  ;  and  or  x  o>"  =  x  n 
N.B.    Tlie  product  will  become  rational  whenever  the  nume- 
rator of  tho  index  can  be  exactly  divided  by  the  denominator. 

EXAMPLE. — Thus  a3  x  a$  X  a*  =  a'  =  a«. 
When  radical  quantities  which  aro  reduced  to  the  same  index 
have  rational  coefficients,  tho  rational  parts  may  bo  multiplied 
•  T,   and  their  product  prefixed  to  the   product  of    the 
radical  parts. 

EXAMPLE. — Multiply  a  \/b  into  c  Vd. 

The  product  of  tho  rational  parts  is  ac. 
The  product  of  tho  radical  parts  is  Vbd. 
And  the  whole  product  =  ac  \/6d.     Ans. 
But  in  cases  of  this  nature  we  may  save  the  trouble  of  re- 
ducing to  a  common  index,  by  multiplying. 

-Thus  ax*  into  ld*=  ax-  bd*. 
EXERCISE  53. 


EXAMPLE.- 


Ans. 


1.  Multiply  */a  +  m  into  V«  —  "<• 

2.  "Multiply  Vdx  into  -/.hy. 

3.  Multiply  a*  into  i^. 

4.  Multiply  ( a+  y)~  into  (b  +  ?i)~ 

5.  Multiply  om  into  x*. 

6.  Multiply  J&cb  into  V2J*7 

7.  Multiply  (a*!/1)*  into  (a*y)  . 

8.  Multiply  3y*  into  y*. 

9.  Multiply  (a  +  b)*  into  (a  +  b)*. 

i  i 

10.  Multiply  (a  -  y)"  into  (a-y)m. 


13.  Multiply  Kn  into  afq. 

14.  Multiply  oft  mt0  or*. 

15.  Multiply  a2  into  a*. 

16.  Multiply  (a  +  b)*into  (a  +  b)*. 

17.  Multiply  a*  into  a*. 

18.  Multiply  ax*  into  6df 

19.  Multiply  o(b+r)*  into  y(b—z)*. 

20.  Multiply  a  Vys  into  b  >//iy. 

21.  Multiply  a  Jx  into  b  V*. 

22.  Multiply  tut~^  into  by 


~^ 


23.  Multiply  x  »  V3  into  y  »  ^9. 

24.  Multiply  *  \/ob  into  '  \/ob* 


11.  Multiply  x*  into  *>. 

12.  Multiply  y*  into  y*. 

If  the  rational  quantities,  instead  of  being  coefficients  to  the 
radical  quantities,  are  connected  with  them  by  the  signs  -f-  and 
- ,  each  term  in  the  multiplier  must  be  multiplied  into  each 
term  of  the  multiplicand. 

EXAMPLE. — Multiply  a  +>Sb 

Into          c  +  */d 

ac  -\-c«/b 

a  \/d  +  */bd 

Hence  we  deduce  the  following 

GENERAL   RULE   FOR  MULTIPLYING   RADICALS. 

Radicals  of  tlie  same  root  are  multiplied  by  adding  their 
fractional  exponents. 

If  the  quantities  have  tlie  same  radical  sign  or  index,  multiply 
them  together  as  you  multiply  rational  quantities,  place  the  pro- 
duct under  the  common  radical  sign,  and  to  this  prefix  the 
product  of  their  coefficients. 


If  the  radical*  curt  compound  qmmHHsi,  eatk  fen*  in  m» 

u-r  must  be  multiplied  into 
fcy  writing  the  terms  out  <*/frr  another,    ' 
tht  sign  of  multiplication  between  them. 


».  Mallipl,  («  -  , .».  V-«»)  t*. 

10.  Multiply      2S     (•  <f  e)  *    Wo 
-8(«  +  cr. 

12.  Multiply*  ViBlosM*. 


L  Multiply  IS  •  v/«*  into  10  '  V«. 

2.  Multiply  4»  ^iatof^**-*. 

3.  Multiply  aji  into  w'^y. 

4.  Multiply  JV)  into  iV|. 
A.  Multiply  S**  into  4<i. 


8.  Multiply  1- 


KEY  TO  EXEKCI8E8  IH  LK88OH8  W  ALOKBRA.-UIX. 
EZKRCIU  48. 


4.  (27  (a  -  «)»)*  or 


2.  46  V<-. 


4. 

5.  a(a  -  b)' 

6.  3a»(2b)*. 
7. 

8. 


a  (a»»)"uidt». 

»•  (••)"*  (/)-' 

10.  (2§)1  and  (,')k. 

11.  V(a  +  b)"    and 


9.  (16a«b*)'. 

10    f-J^^J\^ 
\  a'b*  +  t*  / 

11.  V8. 

12.  vieb^e: 

13.  V150. 

14.  V| 

15.  (5»)*  and  (6»)*. 
EXERCISE  50. 


14. 


14. 


U.  («»;i  mad  (*»)*. 


17. 


2.  3^o. 
3. 


1.  7 -/I 

2. 

3. 

4.  9V5. 

1.  -2v/ay. 

3.  8h*. 

4.  (a- 


4. 
5. 

6.  6^b. 
EXERCISE  51. 

5.  32V2. 

6.  191^3. 

7.  16  Vb. 

EXERCISE  52. 
5.  ac 
7.  (b-v)»Vty. 


16.  (««)«  awl  (*»jl. 

17.  7,'J. 

18.  9v^3. 

19.  V^_ 

20.  28V&7 
21. 


23. 


9.  llx» 
10.  7a»> 


9, 

10.  2VS 
1L  ^5. 
12.  4a«- 


HYDROSTATICS.— IX. 

HTDRATTLIC    BAM — MACHINES   FOB   RAISING  WAI 
WHXKL. 

A  VERT  ingenious  and  useful  piece  of  apparatus,  invented  by  a 
celebrated  Frenchman  named  Montgolfier,  must  be  noticed,  as 
not  only  is  it  very  useful,  but  it  involves  several  of  tbe  principles 
we  have  already  considered.  It  is  frequently  required  to  raise 
a  quantity  of  water  to  some  elevation,  and  this  machine,  which 
is  called  the  Hydraulic  Bam  (Fig.  30),  accomplishes  this  by  the 
momentum  acquired  by  the  fall  of  a  current  of  water.  As  a 
considerable  fall  of  water  is  desirable,  and  it  is  likewise  impor- 
tant that  it  should  remain  nearly  constant,  a  dam  is  usually 
bn:lt  across  the  stream,  so  as  to  form  a  reservoir,  which  ovei 
flows  when  full,  and  thus  maintains  a  uniform  level.  From  this 
reservoir  pipes  are  brought  along  tbe  bed  of  the  stream  to  join 
on  to  D.  The  other  end  of  this  pipe  is  closed.  A  ralT*  opening 
downwards  is,  however,  inserted  at  c,  near  the  «ad.jn»e  spindle 
of  this  passes  through  a  guide,  so  as  to  keep  it  TertiosJ,  and  it 
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falls  of  its  own  weight  when  the  pipe  is  empty ;  the  pressure  of 
the  water,  however,  closes  it.  Weights  are  now  placed  on  the 
upper  end  of  the  spindle,  so  that  when  the  pipes  are  full  of 
water  pressing  upwards,  the  valve  only  just  opens  from  its 
weight.  Another  opening  is  made  in  the  pipe  at  F,  communi- 
cating with  a  large  reservoir,  A,  from  the  upper  part  of  which 
issues  the  pipe  B,  by  which  the  water  is  to  be  raised.  The 
upper  part  of  this  reservoir  is  filled  with  air,  and  a  small  valve, 
not  shown  in  the  figure,  is  so  placed  as  to  allow  a  small  addi- 
tional quantity  to  enter  from  time  to  time,  and  replace  that 
carried  away  by  the  water,  which  under  pressure  absorbs  a  small 
amount  of  it. 

The  opening  between  the  pipe  A  B  and  the  reservoir  is  closed 
by  the  valve  F,  which  rises  by  the  inward  pressure  of  the 
water,  and  is  closed  by  its  own  weight. 

We  will  now  suppose  the  machine  to  be  set  in  action.  The 
weight  on  the  valve  at  c  being  more  than  sufficient  to  overcome 


Fig.  30. 

the  pressure  of  the  water,  the  valve  opens,  and  the  water  escapes 
and  runs  to  waste.  That  in  the  pipe,  however,  acquires  imme- 
diately a  small  amount  of  momentum,  which  enables  it  to  raise 
the  valve,  and  thus  close  the  opening.  The  momentum  thus 
acquired  by  the  water  cannot  be  instantaneously  destroyed,  and 
would  burst  open  the  end  of  the  pipe  were  it  not  for  the  valve 
at  F.  This  provides  an  escape,  and  the  water  opens  it,  and 
causes  a  certain  amount  to  enter  the  reservoir,  compressing  the 
air  contained  in  it,  and  thereby  forcing  a  fresh  amount  of  water 
up  the  tube  B. 

The  compressed  air,  however,  acts  as  a  spring,  and  thus  the 
momentum  of  the  column  of  water  is  soon  destroyed ;  F  then 
closes  of  its  own  weight,  and  the  water  in  the  tube  being  now 
at  rest,  c  again  opens  and  allows  the  water  to  escape  as  at  first. 
When  the  weight  at  c  is  carefully  adjusted,  this  opening  and 
closing  succeed  one  another  rapidly,  producing  a  series  of  stop- 
pages, by  each  of  which  a  small  quantity  of  water  is  raised  in 
the  pipe  B. 

A  larger  amount,  however,  escapes  at  c  than  ascends  in  B, 
and  the  amount  raised  diminishes,  of  course,  with  the  height  to 
which  it  is  raised  ;  still  it  is  calculated  that  about  60  per  cent. 
of  the  power  of  the  water  may  be  utilised  by  the  arrangement, 
which  certainly  by  its  ingenuity  reflects  great  credit  on  the 
inventor. 

Occasionally,  in  mines,  a  stream  of  water  is  caused  to  move 
an  engine,  constructed  on  exactly  the  same  principle  as  the 
steam-engine,  the  motive  power  being  the  pressure  of  the  water 
instead  of  the  pressnre  of  steam.  By  an  arrangement  of  valves 
the  water  is  made  to  press  alternately  on  the  upper  and  lower 
sides  of  the  piston,  and  the  motion  thus  produced  is  by  means 
of  a  crank  and  fly-wheel  communicated  to  the  machinery. 

We  have  thus  noticed  all  the  mosb  important  machines 
designed  to  derive  motion  from  a  fall  of  water,  and  now  pass  on 
to  the  second  class,  or  those  which  are  intended  to  raise  water 
to  any  required  elevation. 

Water  is  one  of  the  prime  necessaries  of  life,  and  as  its  ten- 
dency is  always  to  sink  to  the  lowest  level,  various  plans  of 
raising  it  have  been  tried  from  the  very  earliest  ages.  The 
most  primitive  is  by  means  of  a  bucket  fastened  to  a  rope ; 
after  a  time,  it  was  found  more  convenient,  when  the  height  to 
which  the  water  had  to  be  raised  was  not  great,  to  fix  this  rope 
to  one  end  of  a  lever  supported  near  the  middle  on  crossed 
poles,  and  pull  by  means  of  a  rope  fastened  to  the  other  and 
shorter  end.  A  further  improvement  on  this,  which  is  at  the 
present  day  much  used  on  the  banks  of  the  Nile,  consisted  in 
fixing  a  weight  at  the  other  e::d  of  the  lever,  so  as  nearly  to 


balance  the  bucket  of  water ;  a  man  then  alternately  raises  and 
lowers  it  by  pulling  the  rope.  Much  of  the  land  in  Egypt  is 
irrigated  by  this  contrivance,  which  is  known  as  the  Shadoof. 
The  common  windlass  is  used  instead  of  this  where  the  water 
has  to  be  raised  from  a  great  depth ;  as,  however,  there  are  a 
large  number  of  machines  in  use,  it  will  be  best  to  make  a 
simple  division  of  them,  and  perhaps  the  simplest  we  can  make 
is  the  following  : — 

1.  Those  which  act  mechanically ; 

2.  Those  which  act  by  the  pressure  of  the  air ; 

3.  Those  which  act  by  centrifugal  force. 

The  second  of  these  divisions  contains  the  common  pump 
and  similar  machines,  which,  strictly,  ought  not  to  be  explained 
till  we  come  to  treat  of  pneumatics,  as  they  involve  principles 
which  have  not  yet  been  explained ;  but  it  is  best  to  consider 
all  together,  as  in  this  way  we  can  better  understand  their 
differences  in  construction. 

First,  then,  we  notice  those  which  act  mechanically.  The  plan 
of  raising  water  by  means  of  a  single  bucket  would  naturally 
suggest  the  idea  of  fixing  several,  one  below  the  other,  and  thus 
an  endless  chain  of  buckets  passing  over  a  wheel  at  the  top  was 
constructed. 

The  buckets  are  brought  up  full,  and  when  they  reach  the 
wheel  strike  against  a  support,  and,  being  turned  over,  discharge 
their  contents  into  a  channel  prepared  to  receive  them.  The 
wheel  in  this  case  may  be  turned  by  the  foot,  as  is  frequently 
done,  or  the  power  of  animals  may  be  employed. 

The  next  modification  of  this  arrangement  is  what  is  known 
as  the  Persian  Wheel,  which  is  represented  in  Fig.  31.  Floats 
are  fixed  to  one  side  of  an  undershot  or  tidal  wheel,  and  in  the 
other  side  of  the  rim  are  fixed  a  number  of  pegs,  from  which 
buckets  are  suspended.  As  the  wheel  is  turned  by  the  force  of 
the  current,  these  successively  dip  into  the  water,  and  are 
brought  up  nearly  full.  The  weight  of  their  contents  keeps 


Fig.  31. 

them  in  a  vertical  position  till  they  reach  the  top,  where  they 
strike  against  a  trough,  and  thus  are  emptied  into  it.  The 
water  is  conveyed  from  this  by  a  channel  not  shown  in  the 
figure.  By  this  plan  the  water  cannot  well  be  lifted  to  any 
great  height,  as  the  diameter  of  the  wheel  must  be  greater  than 
the  height.  This  machine  can  be  used  in  a  tidal  river,  as  it 
will  work  in  either  direction. 

A  further  supply  of  water  is,  in  this  wheel,  raised  to  the  level 
of  the  axis  on  a  totally  different  principle.  The  spokes  of  the 
wheel,  instead  of  being  made  straight,  as  in  the  case  of  ordinary 
wheels,  are  hollow  and  curve  considerably.  Openings  will  be 
perceived  on  the  rim,  by  which  the  water  enters  when  they  are 
immersed,  and  from  the  shape  of  the  spokes  it  cannot  flow  out 
again,  since  the  openings  are  higher  than  the  bendsi  The 
water,  therefore,  travels  along  them  towards  the  axis,  and  there 
is  discharged  into  a  trough  prepared  far  it. 
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.-1  ><  inial  Produce.  —  The  indi^<  un  of  America  it 

fume  limilcil  than  that  of  the  Old  World,  an*: 
M>  in  the  larger  speeies  of  animals.  Besides  bei: 
in  number.  and  small  ill  si/e,  tin;  animals  are  m<> 
peeuhar  st  met  ure.  The  llama,  was  tin-  only  domestic 
annual  found  upon  tin-  continent  l>y  the  tir.-.t  Kuropcun 
M-itlrrs.  In  the  northern  regions,  where.  America  all 
I'm  meets  the  Old  World  in  the  narrow  hreudth  of 
Hehring's  Straits,  the  reindeer,  the  elk,  tho  b'.'ar,  the 
fox.  the  beaver,  and  the  marten  are  common  to  both 
hemispheres.  Hunting  and  trapping  tho  fur  animals 
has  been  hitherto  the  almost  exclusive  vocation  of  the 
sparse  population  of  tho  Hudson's  Hay  territories.  The 
marine  mammals  —  tho  seal,  tho  walrus,  and  i'ne  whale. 
\\IIOM-  chase  provides  us  with  skins,  oil,  whalebone,  and 
are  identical  with  those  throughout  tho  Arctic 
and  sub-  Arctic  zones. 

Further  south,  the  American  bison  or  buffalo,  hunted 
lor  its  tongue  chiefly,  overruns  Canada  and  tho  United 
States,  herding  in  the  prairies  and  savannas  of  the 
Mississippi  rivers,  where  likewise  deer  are  extremely 
numerous.  Great  flocks  of  tho  large-horned  or  wild 
mountain  sheep  live  among  the  Rocky  Mountains. 
Many  of  the  quadrupeds  of  Mexico  are  peculiar  to  the 
country,  but  none  of  them  are  of  any  important  economic 
value. 

Birds  are  numerous  and  of  many  varieties.  America 
is  the  native  home  of  the  turkey,  two  or  three  species  of 
which  are  found  in  the  forests  of  North  and  Central 
America.  Tropical  America  has  the  curassow,  a  bird 
equally  large,  and  as  delicate  of  flesh.  The  other  birds 
of  use  for  food,  or  for  industrial  purposes,  are  closely 
related  to  those  of  the  Old  World.  The  Arctic  shores 
are  covered  with  sea-fowl  as  in  Europe.  The  eagle  and 
the  vulture  live  in  the  mountains.  Passenger  pigeons 
darken  the  sky  by  the  immensity  of  their  numbers. 
The  nandu,  of  La  Plata,  and  the  rhea,  a  smaller  bird 
of  Patagonia,  represent  in  America  the  ostrich,  by  which 
name,  too,  they  are  sometimes  called. 

Many  of  the  American  birds  are  valued  only  for  the 
brilliancy  of  their  colours.  The  delicate  humming-bird 
ranges  from  Alaska  southwards  to  Cape  Horn.  Beauti- 
ful parrots  likewise  have  a  large  southerly  range,  though 
not  ascending  more  than  a  few  degrees  beyond  the  Tropic 
of  Cancer.  Amongst  the  American  reptiles,  several  are 
turned  to  useful  account.  Turtles  abound  in  the  enclosed 
seas  of  Central  America,  and  upon  the  shores  of  the 
West  Indian  islands,  affording  one  of  tho  choicest 
forms  of  animal  food;  and  along  tho  Pacific  coast  the 
tortoise  supplies  the  beautiful  substance  called  tortoise- 
shell.  An  extraordinary  fish-like  reptile,  caught  only  in 
the  Mexican  lakes,  and  called  the  axolotl,  is  eaten  as  an 
exceeding  delicacy. 

Food  fishes  are  abundant,  both  marine  and  of  the  river 
species.  Exhaustless  shoals  of  cod  feed  on  the  banks 
east  of  Cape  Breton  and  of  Newfoundland.  Varieties 
of  the  herring  also  fill  the  inlets,  and  are  caught  in 
myriads. 

Of  minor  food-products  from  tho  animal  kingdom, 
oysters  are  so  plentiful,  that  dinner  in  the  United  States 
is  never  complete  without  them  in  one  or  more  fashions 
of  cooking.  Oyster  banks,  along  the  low  mangrove 
swamps  of  the  Southern  States,  form  natural  embank- 
ments against  the  sea.  Along  the  shores  of  California, 
pearl  oysters  are  found.  In  the  class  of  insects,  the 
cochineal  is  indigenous,  and  was  brought  from  Mexico, 
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wr  mill  gut  Hupplie*,  though  small  in  comparison 

roduco  of  the  warm  parts  of  Europe.     Bees 

iced  from  Europe,  in  return,  supply  large  store* 

the  native  animal  produce,  bat  the  produce 
of  animals  introduced  by  Europeans,  that  distinguishes 
Ameriui  m  the  present  day.  Tho  domestic  varieties  of 
Europe  have  found  the  condition  a  of  increase  so  favour* 
able,  that  horses,  cattle,  and  swine  have  returned  to  a 
state  of  nature,  and  swarm  over  the  boundless  plains,  or 
through  the  forests  both  of  th«  North  and  the  :- 
The  Indians  of  tho  North,  who  have  become  fcartaui 
riders,  hunt  the  biaon  on  horseback.  In  Mexico  and 
Central  America,  tin;  mule  is  used  as  a  beast  of  burden. 
Tho  numbers  of  thin  mire- footed  animal — a  compromise 
between  tho  beautiful  Spanish  wild  ass  and  the  norse  • 
it  is  hardly  possible  to  estimate. 

With  the  knowledge  of  these  resources,  we  are  able  to 
name  the  animal  produce,  of  which  America  will  hare  a 
surplus  for  interchange.  From  our  own  possessions  and 
the  United  States,  cheese  and  provisions  as  export*  in- 
crease in  quality  and  quantity  every  year.  Hides,  tallow. 
and  wool  are  also  exported.  Furs  from  the  extreme 
north,  and  fish  both  dried  and  pickled,  to  which  we  may 
add  the  produce  of  the  whale  fishery,  are,  and  will  remain, 
constituents  of  tho  grand  commerce  of  North  America. 

South  America,  less  advanced,  sends  us  chinchilla 
furs  from  Venezuela,  and  hides,  tallow,  horsehair,  horns, 
bones,  and  wool  from  tho  animals  that  bound  ov 
country  between  tho  llanos  of  the  Orinoco  and  the  shingly 
steppes  of  Patagonia.  Means  are  being  taken  to  export 
the  flesh  of  the  oxen  in  a  fresh  state  to  Europe,  but  the 
success  as  yet  has  been  very  partial. 

Vegetable  Produce. 

The  flora  of  a  continent  whose  distinguishing  physical 
features  are  vast  lowlands,  in  temperate  and  tropical 
regions,  amidst  heat  and  moisture,  may  be  determined 
beforehand  as  diversified  and  exuberant.  In  tropical 
America,  vegetation  reaches  its  utmost  limits  of  luxu- 
riance. Nevertheless,  before  the  introduction  of  plants 
from  Europe,  the  productions  of  the  continent  were 
peculiar,  and  comparatively  few  of  them  known  to  be 
useful  to  man.  As  in  the  case  of  animals,  America  has 
given  little  and  received  much.  Tho  plants  introduced 
have  spread  widely,  and  furnished  limitless  stores  of 
food.  Nearly  all  tho  economic  plants  of  Europe  are  now 
grown  in  the  cleared  parts  of  the  United  States,  and  the 
tropical  zone  has  been  enriched  with  many  plants  from 
corresponding  parts  of  Africa  and  Asia. 

Indigenous  Produce. — Maize  is  the  only  native  repre- 
sentative of  the  cerealia;  and  manioc,  from  which  cas- 
sava bread  and  tapioca  are  prepared,  takes  tho  place  in 
South  America  that  rice  assumes  in  India.  Allspice 
is  the  only  native  pungent  condiment,  and  is  akin  to 
the  various  spices  of  India.  Cocoa,  and  mate  or  Para- 
guay tea,  are  tho  beverages  of  South  America,  in  lieu  of 
coffee  and  tea.  Plantains  are  the  characteristic  fruit, 
closely  resembling  tho  bananas  of  Asia.  Cinchona,  or 
Jesuit's  bark — from  which  the  invaluable  drug  quinine 
is  extracted — the  ipecacuanha  of  Brazil,  and  tho  jalap  of 
Mexico,  have  no  representatives  elsewhere.  The  most 
remarkable  native  products  are,  without  doubt,  first, 
the  potato — spread  from  Chili  throughout  the  world ; 
secondly,  tobacco — now  grown  in  several  countries,  but 
brought  to  perfection  only  in  its  native  soil  of  Cuba, 
whose  capital,  Havannah,  gives  tho  name  descriptive 
of  the  best  leaf.  Although  the  indigenous  plants  used 
for  food  are  few,  compensation  is  given  in  the  weight 
of  their  produce.  In  Europe,  large  spaces  are  covered 
with  foou-grasses  and  other  plants,  for  the  sustenance 
of  the  inhabitants.  In  America,  small  tracts  of  maize, 
manioc,  and  plantain  will  produce  enough  food  for 
largo  numbers  of  people.  As  a  consequence,  in  South 
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America,  where  these  plants  flourish,  the  country  re^ 
mains  in  its  wild  natural  state,  even  in  the  vicinity 
of  large  towns;  the  inhabitants  not  being  obliged  to 
extend  their  cultivation.  The  vigorous  races  of  North 
America,  however,  cultivate  wheat,  barley,  and  oats,  and 
the  tropical  rice,  all  of  which,  in  their  respective  zones, 
flourish  abundantly.  Bread-fruit  has  been  introduced, 
and  pine-apples  have  become  so  plentiful  that  they  grow 
in  the  fields  in  the  West  Indies  as  turnips  do  with  us ; 
and  many  shiploads  reach  our  markets  in  the  season  at 
so  moderate  a  cost  as  to  bring  this  chief  among  choice 
fruits  within  reach  of  the  poor. 

Coffee  and  sugar  have  proved  their  adaptation  to  the 
American  tropics,  the  crops  of  both  being  enormous. 
The  East  Indian  spices  also  grow  in  the  West  Indian 
islands,  although  not  in  the  same  perfection.  Cotton 
has  found  the  foreign  conditions  of  growth  in  America 
superior  to  those  of  its  native  soil,  and  its  spread  is 
almost  beyond  belief.  The  American  crops  transcend 
all  those  of  the  rest  of  the  earth. 

Besides  these  vegetable  products  that  appertain  to 
food  and  clothing,  America  possesses  peculiar  forest 
growths.  At  the  head  of  these  we  must  place  the 
mahogany  tree,  the  beautiful  colour  and  grain  of  which, 
as  well  as  its  durability,  placed  it  on  its  discovery 
highest  amongst  cabinet  timber.  Logwood,  Campeachy, 
and  Nicaragua  woods  are  examples  of  American  valuable 
dye-woods. 

The  tendency  to  efflorescence  in  the  trees  of  America, 
and  the  floral  beauty  of  many  of  the  shrubs  and  animals, 
have  encouraged  their  diffusion  through  Europe.  Our 
gardens  owe  to  this  source  the  grand  flowering  rhodo- 
dendron and  the  magnolia.  The  American  aloe  and  the 
cactus  have  found  a  congenial  region  round  the  Mediter- 
ranean, where  they  exhibit  all  their  native  vigour.  The 
dahlia,  fuchsia,  nasturtium,  and  passion-flower,  all  had  a 
Western  origin.  Many  other  trees  and  plants,  valued 
for  their  foliage  or  beauty  of  development,  from  the 
colder  parts  of  America,  where  flowers  are  less  profuse, 
adorn  the  parks  and  pleasure-grounds  of  Europe. 

Vegetable  Produce  according  to  the  Floral  Zones. 

Our  previous  knowledge  of  the  zones,  as  applied  to 
the  Old  World,  combined  with  the  general  knowledge 
gained  of  the  produce  of  the  New  World,  prepares  us  for 
a  brief  description  of  this  division  of  the  subject. 

The  boreal  region,  or  climate  of  mosses  and  berries,  is 
like  that  of  Lapland.  The  arborescent  forms,  at  the 
extreme  limit  of  the  zone,  are  a  few  stunted  birches, 
willows,  and  junipers ;  otherwise  the  ground  is  covered 
with  a  thick  growth  of  lichen  and  moss,  which  defies  the 
cold  and  overpowers  other  vegetation.  Towards  the 
southern  border  extensive  forests,  which  extend  into  the 
next  climatic  zone,  characterise  the  country. 

The  region  of  European  grains  and  forest  trees  is 
bounded  southwards  by  the  line  of  vine  culture  and  the 
growth  of  maize.  Canada  and  the  northern  United  States 
are  included  within  it.  Peculiar  species  of  oak,  beech, 
and  numerous  other  forest  trees,  orchard  fruits  and  nuts, 
the  cereals,  and  in  the  south  maize,  the  common  fibres, 
and,  to  some  extent,  tobacco,  all  flourish  in  this  zone; 
woods  of  great  value  and  beauty,  the  bird's  eye  maple 
and  the  mast  pine  being  the  chief  varieties  noted  for  the 
delicacy  of  their  grain  and  texture.  A  peculiarity  of  the 
North  American  forests  is,  that  one  description  of  tree 
prevails  on  each  variety  of  soil,  evidence  of  which  is 
given  in  the  descriptive  names  of  oak  lands,  chestnut 
lands,  pine  barrens,  and  cypress  swamps. 

The  sugar  maple  supplies  from  its  sap  most  of  the 
sugar  used  in  Canada,  and  much  of  that  used  in  the 
United  States,  and  its  produce  might  be  indefinitely 
increased.  Potash,  principally  from  the  beech,  pitch,  tar, 
rosin,  and  turpentine  are  forest  products,  in  quantities 
corresponding  with  the  endless  sources  of  supply,  but 


identical  with  those  of  Europe.  Trenching  on  the  warmer 
regions,  the  myrtle  wax-tree,  a  kind  of  laurel,  abounds, 
and  supplies  in  its  nuts  a  dry  and  brittle  wax,  of  excellent 
quality  and  large  amount. 

The  region  of  wheat  and  tropical  grains  is  productive 
also  of  maize  and  rice,  the  vine,  citron,  and  melon,  as  in 
the  Old  World;  but  in  reference  solely  to  America, 
perhaps  cotton  and  tobacco  would  be  more  descriptive 
of  the  zone. 

The  mountains  of  Mexico  separating  that  country  from 
the  rest  of  the  region,  and  placing  it  on  a  table  land  raised 
7,000  to  9,000  feet  high,  in  parts,  give  it  a  flora  pecu- 
liarly its  own,  the  botanical  centre  of  the  cochineal- 
cactus  and  other  plants.  On  the  east  the  Alleghaniea 
separate  the  fertile  valley  of  the  Mississippi  from  the 
poorer  soil  and  barren  swamps  lying  between  these 
mountains  and  the  Atlantic  shores. 

The  true  tropical  parts  of  America  comprehend  the 
central  states,  that  is  Mexico,  the  republics  of  Central 
America,  and  two-thirds  of  the  southern  continent.  All 
the  useful  food  plants  of  India  are  diffused  throughout 
this  zone,  besides  a  rich  vegetation  of  its  own.  Tropical 
grains  and  manioc,  ginger  and  other  spices,  coffee,  sugar- 
cane, and  sweet  fruits,  gourds  and  pine-apples,  cocoa- 
nut  and  other  palms,  bamboos  and  tree-ferns,  tobacco, 
drugs,  dyes,  and  timber  are  amongst  the  contributions 
that  Central  America  offers  for  man's  service.  Tropical 
South  America  adds  other  gifts.  The  palms  are  in  great 
variety.  Besides  the  cocoa-palm  there  are  the  cabbage, 
the  fan,  and  the  oil-palms,  the  coquilla  and  the  vege- 
table ivory.  Bread-fruit  trees,  and  cow-trees  producing 
milk,  are  numerous;  and  from  allied  plants,  charac- 
terised by  their  milky  juices  (Euphorbiacece),  our  chief 
supplies  of  caoutchouc  are  procured.  Other  products  of 
an  important  nature,  such  as  the  cacao,  indigenous  to 
the  country,  have  already  been  mentioned. 

The  flora  of  the  Andes  ranges  vertically  through  every 
climatic  zone,  beginning  with  the  plantains  and  palms 
afe  their  torrid  base,  and  passing  through  the  intermediate 
phase  of  climate,  to  the  silent  and  frozen  mountain  sum- 
mits, devoid  of  life. 

South  of  the  Tropic  of  Capricorn  the  products  of  the 
torrid  and  temperate  zones  interluse.  No  rice  is  seen, 
but  maize  grows  with  wheat  and  barley,  and  palms 
and  the  mulberry  flourish  together ;  tobacco,  hemp,  and 
flax  ripen  by  the  side  of  the  melon,  the  lime,  and  the 
olive.  Chili  produces  a  surplus  of  wheat  for  exportation 
to  Great  Britain  and  other  countries.  Brazil  is  in  many 
parts  still  covered  with  forests  almost  impenetrable. 
From  them  mahogany,  rosewood,  and  various  dye-woods 
are  obtained. 

Beyond  40°  south  latitude  there  is  little  cultivation, 
and  vegetation  diminishes  rapidly.  The  climate  would 
admit  of  grain  being  grown,  but,  except  in  a  few  parts, 
the  soil  is  a  shingly  desert  upon  which  little  will  grow 
that  can  be  turned  to  any  economic  use.  The  peninsula 
tapers  to  a  point  which  trends  southwards  to  the  lati- 
tude of  55°,  and  the  last  ten  degrees  are  utterly  cold  and 
desolate. 


LESSONS    IN    FRENCH.— LXXI. 
§  65. — THE  PARTICIPLE. 

(1.)  THE  participle  is  so  called,  because  it  participates  of  the 
nature  both  of  the  verb  and  of  the  adjective.  It  partakes  of 
the  nature  of  the  verb,  in  having  its  signification  and  an 
object,  and  of  the  nature  of  the  adjective  in  qualifying,  like 
the  latter,  nouns  and  pronouns. 

(2.)  There  are  two  sorts  of  participles ;  the  present  and  the 
past. 

§  66  (1). — THE  PARTICIPLE  PRESENT. 

(1.)  The  participle  present,  which  denotes   continuance   of 
action,  answers  to  the  English  participle  in  ing. 
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(2.)  Thin  |,  irtiriplo  in  invariable,  always  terminating  in  ant; 
*8,  chantant,  tinymj ;  finissant,  jin.i»lun,j ;  recevant,  receiving} 
vendaiit,  m-llimj: — 


une  dame  marchant, 
dM  bout  men  marchant, 
J'ai  TU  IM  rent*  grondant  «ur 

OM  moiMons  Muporbei, 
Drfracluer  IM  bli%,  M  didputer  IM 
DKLIU.K. 


a  lady  valJtiny. 

i,,, .  i  in  MJ. 

I  ha««  tttn  the  wind*  roaring  owr 
thott  »ujxrfc    harvMU,  TO.  • 
yrain,  and  conUnd  /or  the  sheaves. 


§  66  (2).— VERBAL  ADJECTIVES  ENDING  IM  ANT. 

(1.)  Tito  present  partioiplo  ia  often  used  adjeotively  to  express 
u  iiuulity,  <>r  a  condition,  of  a  noun.  In  thu  oa»e  it  agreea  aa 
an  iiilji'i'tivi-,  :m,l  forum  itn  feminine  and  it*  plural  aa  tho  latter. 
Present  participles  naod  adjeotivoly  aro  called  verbal  adjectives; 
they  never  denote  action  : — 


PARTICIPLES   PRESENT   USED 


To  cU'iiulo  Quality. 

Uue  foinmo  obllgeante  cst 
aiuiiSu  do  tout  le  monde. 

liging  woman   u  loved  by 
•wry  bod  i/. 

LM  tribus  errantes  de 
1'Afrique. 

Th«  irancJuriHi)  tribes  of  Africa. 

II  u'y  a  que  les  natures  ai- 
mantes  <\\ii  soient  propres  a 
IVtudo  de  la  nature. 

ItKUNARDIN    DE   ST.   FlXRBE. 

A/tctionate  natures  (dispositions) 
only  are  fit  for  the  study  of  nature. 


To  denote  Action. 

Une  fomino  obligeant  tout  le 
monde  cat  gdui'raleiueut  aimtfe. 

A  woman  obliging  everybody  it 
generally  lo.vd. 

LM     tribus     errant     dana 

1'Afrique. 

T/w  tribes  wandering  in  Africa. 

Lea  natures  nimuut  la  solitude 
aimeut  gi<n<$ralement  IVtude. 

Nutnres  (dispositions)  loving  soli- 
tude are  in  general  fond  of  study. 


(2.)  Verbal  adjectives  generally  follow  thoir  noun. 


§  67. — THE  PARTICIPLE  PAST. 

(1.)  The  participle  past  denotes  the  completion  of  the  action. 

(2.)  It  is  susceptible  of  variations  for  gender  and  number. 

(3.)  Tho  participle  past,  used  without  an  auxiliary,  agrees, 
like  an  adjective,  in  gender  and  number  with  the  noun  which  it 
qualifies. 

(4.)  Past  participles  used  adjectively  follow  thoir  noun  ;  the 
only  exception  to  this  rule  being  the  participle  pretendu,  which 
ia  always  placed  before  the  noun  it  qualifies  : — 


beloved  children. 

esteemed  women. 

the  self-styled  marchioness. 
Like  a  golden  lamp  suspended  in 
the  azure  vault,  the  moon  balances 
herself  in  the  confines  of  the  hori- 
zon; her  weakened  rays  sleep  on  the 
turf. 


1 


des  enfants  Ch6ris, 
des  femmes  estimees, 
la  pretendue  marquise, 
Coiiiinc  uue  lauipe  d'or  dans  1'iizur 

suspendue, 
La  lune  so  balance  aux  bords  do 

1'horizon ; 

Sea  rayons  affaiblis  dorment  sur 
le  gazon.  LAMAUTINE. 

For  further  rules  on  the  participle  past,  see  Syntax,  §  130, 
and  following. 

§  68.— THE  ADVERB. 

(1.)  The  adverb  is  an  invariable  word  joined  to  verbs,  adjec- 
tives, or  to  other  adverbs,  to  modify  their  signification. 
(2.)  Adverbs  aro  divided  into  eight  classes  : — 

1.  Of  manner;  doucement,  softly;  sagement,  wisely,  etc. 

°    Of  order ;  premicremont,  Jirst ;   d'abord,  at  Jirtt ;  ensuito, 

afterwards,  etc. 
Of  place ;  ici,  7i«r«  •    oil,  where ;   la,  there ;   ailleura,  el»e- 

vshere,  etc. 

Of  time;  bier,  yesterday;    aujourd'hui,  to-day;    domain, 

to-morroto,  etc. 

5.  Of  quantity ;  pen,  little ;   trop,  too  much ;  beaucoup,  much, 

many,  etc. 

6.  Of  comparison ;         plus,  more ;   moins,  less ;   autant,  as  much,  a« 

many,  etc. 

7.  Of  affirmation,  iiN     oui,  ijes;  certes,  certainly  ;  commomt,  how  ;  non, 
terrogation,  ncga-         no  ;  nullemeut,  by  no  means  ;  peut-4tre,  per- 
tion,  and  doubt ;  Jiaps  ;  ne,  PBS,  point,  not,  etc. 

8.  Of  intensity ;  bien,  u-cll ;  tKs,  fort,  eery ;  tnnt,  to  much,  etc. 


Nor*.— Adverba  at  qnaotity  nqnin  tlw  prapMitkm  *  to  be 
en  and  number*,  baton  th«  Ben  tfcejr 


qualify  :— 

K I  Jo  a  beaueoop  d'Mprit. 
J'ai  PMI  d'amls. 


(3  )  A  few  adjaeiiTM  an  martial 
are  then  invariable  i — 


o**d  adverbially.    They 


cbauUtr  jUaU,  to  <Mf  «  UMM. 

ooAU-r  Oher,  to  eoU  AMT. 

parlor  haul.  to  tfttk  UU. 

(4.)  Several  word*  united  together,  and  bavin*  the  ton*  of 
aa  adverb,  an  called  an  adverbial  phraM  t  — 


tout  i  coup, 

P«U  4  P«U. 

tout  4  1'hwire, 

de  tompa  en  tomp», 


law,  eta. 


§  69.—  FORMATION  or  ADVERBS  FROM  ADJECTITM. 

(1.)  Adverba  of  manner  are  formed  from  adjective*  by  adding 
ment  to  the  latter. 

('!.)  When  the  adjective  enda  in  the  masculine  with  a  vowel, 
ment  is  added  to  tho  adjective  without  any  change  ia  the 

latter  :  — 


utile, 
poll, 
aisrf, 


beau, 
fou, 

mi.  n, 

nouveau, 

traltre, 


uM/ui; 
)'.'•; 
«uy; 


ntOament, 

poliment, 


(3.)  Exception*. 


beautiful; 

foolish; 

»o/t; 

n«ic; 

treacherous; 


bellement, 

follement, 

mollement, 

nouvellement, 

tndtreuBc-ment, 


Uau(t/U2y. 


*o/Uy. 
Mwly. 
trta<h»na)il|. 


(4.)  When  the  adjective  ends  in  the  masculine  with  a 
consonant,  the  syllable  ment  is  added  to  iU  feminine  termi- 
nation ;  as  — 


masc.                 fern. 
bon,               bonne,           good  • 
doux,             douce,           soft  ; 
heureux,        heureuse,       happy  ; 

bonncment,         in  a  good  mmmtr. 
doucement,         »o/H>. 
heureuncment,    happily. 

(5.)  When  the  adjectives   end   in  nt,  that  termination   is 
changed  into  m,  and  then  ment  ia  added  :  — 

prudent, 
elegant, 

prudent; 
eUgant; 

prudemment,           pma>»U». 

Exception*. 

lent, 
present, 
v^h^ment, 

slow  ; 
present; 
vehement  ; 

lentement,            -:•--:.. 
prMratamCDt,        pnemtly. 
TfliitmmttinT"t|    nkimauOg. 

(6.)  The  following  adverbs  require  an  acute  accent  over  the  0 
preceding  ment,  which  «  is  mute  in  the  adjective  :  — 

aveugllment, 
commod6ment, 
communement, 
conforn>6ment, 
confustfment, 
diffuse'ment, 

expressfment, 

blindly, 
commodioiuly. 
commonly. 
conformably, 
confusedly. 

expnstly. 

irnportun6ment,     iMportmMi«Iy. 
incouimodement,   i*c*mm»4» 

swkii 

obscnre'ment,         obtemty. 
opiniitrement,       oMinairfy. 

profond^mcnt,        pro/wnuflf. 

(7.)  Dentil,  pretty,  forma  its  adverb  by  dropping  ita  final  1 
and  adding  ment :  gentiment. 


§  70.— DEGREES  or  SIONWICATION  IN  ADVERBS 

IN   MKNT. 

(1.)  Adverbs  ending  in  ment  are,  like  the  adjectii 
which  they  are  formed,  susceptible   of  three  degrees  of  sig- 
nification :  tho  positive,  the  comparative,  and  the  superlative. 

(2.)  The  first  expresses  the  manner  simply. 
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(3.)  The  second  expresses  it  in  a  degree  of  equality,  supe- 

DE. 

riority,  or  inferiority,  by  adding  to  the  adverb  the  words  aussi, 
as;  plus,  more;  mains,  less. 

Cause  : 

je  suis  content  de  vous 
voir 

J  am  pleased  to  see  you. 

(4.)  The  third,  by  the  addition  of  the  words  bien,  tres,  fort, 

Matter  : 

une  bague  d'or, 

a  gold  ring. 

very,  etc.,  carries  that  signification  to  the  highest  degree  with- 

Place : 

j  'arrive  de  Paris, 

I  come  from  Paris. 

out  conveying  any  idea  of  comparison  ;  or  with  an  idea  of  com- 

Possession i 

la  maison  de  ma  tante, 

my  aunt's  house. 

parison,  by  placing  le  plus,  most,  before  the  adverbs. 

Time: 

elle  arriva  de  jour, 

she  arrived  in  the  day  time. 

§  71.  —  ADVERBS  EXPRESSING  COMPARISON. 

EN. 

Manner  : 

parler  en  maitre, 

to  speak  as  a  master. 

conime,                      \    .     ., 
de  meme,                 1  tn  the  8ame 

ainsi,                        thus. 
plus,                    ) 

Place: 

le  vaisseau  est  en  pleine 
mer, 

the  ship  is  on  the  high  sea. 

pareillement,          J      manner- 

davantage,         /  ™re- 

Situation  : 

elle  est  en  vie, 

she  is  alive. 

de  plus,                         besides. 

a  peu  pros,              nearly. 

Time: 

nous  etions  en  «5ti<, 

we  were  in  the  summer. 

moms,                           less. 

tout  au  plus,          at  most. 

mieux,                         better. 

a  qui  mieux       1        .         ... 

pis,                                 worse. 

1   vinnq  with,  one 
mieux,             >    J    • 
,  ,,                        (         another. 

tivs,                                 very. 
ni  plus  ui  nioins,         neither  more 

a  1  en  vi, 
de  mieux  en       )   ,  ,  . 
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>   oetter  ana  better. 

nor  less. 

mieux,            ) 
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presque,                   ) 
quasi,                        }  almost' 
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§  72. — THE  PREPOSIIION. 

(1.)  The  preposition  is  an  invariable  word  which  expresses 
the  relations  of  words  to  each  other. 

(2.)  The  preposition  and  the  word  which  it  governs  form 
what  is  called  indirect  object. 

(3.)  Prepositions  consisting  of  one  word,  such  as  de,  a,  pour, 
are  called  simple  prepositions ;  those  consisting  of  several  words, 
such  as  vis-a-vis,  are  called  compound  prepositions. 

(4.)  The  prepositions  which  may  precede  a  verb  require  it  to 
be  in  the  present  or  past  of  the  infinitive,  except  en,  however, 
which  requires  the  verb  following  it  to  be  in  the  present 
participle : — 


II  1'a  dit  pour  cacher  sa  faute. 
II  s'assit  apres  avoir  parle'. 
II  lit  en  march  ant. 


He  said  it  in  order  to  hide  his  fault. 
He  sat  down  afler  having  spoken. 
He  reads  as  he  walks  (while  walking). 


(5.)  Prepositions  are  classed  according  to  the  relations  they 
express,  which  are  : — 

1st.  Union. 


selon, 


elon,          )  . . 

luivant,      }  accordtn<3  to- 


avec 
outre, 


2nd.  Time. 
duraut,  pendant,  etc.,  during. 

3rd.  Order. 


avant, 
apres, 


before. 
after. 


des, 
depuis, 


with., 
besides,  etc. 


as  soon. 
since. 


4>th.  Cause,  Means. 


moyennant,       by  means  of. 


par, 


by. 


attendu,      )         , 

>      whereas. 
vu, 


5th.  Aim,  End. 


envers,      toward*, 
pour,         for,  in  order  to. 


concernant,         concerning, 
touchaut,  respecting. 


6th.  Place. 


autour, 
chez, 
devant, 
derriore, 


around. 

at  the  house  of. 

before. 

behind. 


entre, 
pres, 
vers, 
hors. 


letireen. 
neor. 
towards, 
out,  etc. 


(6.)  The  prepositions  a,  de,  en  express  many  relations : — 


Catrse: 
Destination : 
Mtmner : 
Matter : 

Place :          -j 

Possession : 
Time : 


A. 

artne  a  feu, 
verre  a  vin, 
s'haWller  a  1'anglaise, 
un  tableau  peint  a  1'huile, 
aller  a  Londres, 
rester  a  Paris, 
ce  cheval  est  a  tnon  pere, 
j'irai  vous  voir  a  huit 
heuroR,  'i 


/ire-arm, 
wine-glass. 

to  dress  in  I?nglis7i  style, 
a  picture  painted  in  oil. 
to  go  to  .London, 
to  stay  in  Paris. 
this  7iors«  is  my  father's. 
I  will  call  on  you  at  8 
o'clock. 


shall  have  very  little  to  say  about  the  rules  and  practice  of 
drawing  beyond  that  which  especially  relates  to  our  subject, 
having  already  in  the  previous  pages  of  the  POPULAR  EDUCA- 
TOR given  the  necessary  instructions  upon  that  division  of  art ; 
but  we  shall  not  refrain  from  urging  upon  our  pupils  the 
necessity  of  good  drawing,  and  keeping  up  the  practice  of  it,  as 
in  a  great  measure  their  success  in  painting  will  depend  upon 
the  ability  they  possess  for  representing  the  exact  forms  of 
objects  with  the  lead-pencil.  Colours,  like  lines,  must  be  put 
in  their  right  places,  and  the  power  of  doing  this  in  both  cases 
is  strictly  that  of  drawing.  We  do  not  leave  off  drawing  when 
we  put  down  the  lead-pencil,  we  simply  change  the  instrument 
and  continue  drawing,  but  with  other  materials.  The  pupil  is 
often  too  anxious  to  begin  the  painting  and  leave  much  of  the 
drawing  to  be  done,  if  possible,  with  the  brush,  sometimes  from 
a  total  inability  to  carry  out  faithfully  to  the  end  what  we 
should  call  a  clear  or  severe  outline,  or  from  not  understanding 
its  importance  :  we  can  tell  such,  that  if  they  find  it  difficult  to 
represent  the  forms  of  objects  truthfully  with  the  pencil,  they 
will  not  be  able  to  fulfil  their  intention  with  the  brush  ;  and  if 
they  are  desirous  of  finishing  the  picture  quickly,  we  advise 
them  to  draw  it  well  first,  and  so  avoid  the  inevitable  blotching 
erasures  which  would  spoil  its  appearance,  and  cause  so  much 
discouragement.  Nothing  more  readily  exposes  the  defects  in  a 
drawing  than  filling  it  up  with  colour,  for  the  errors  and  imper- 
fections  crop  up  as  the  painting  advances,  and  many  who  have 
foolishly  neglected  to  bestow  a  little  more  time  and  care  upon 
the  drawing,  could  testify  to  the  discouragement  and  failure 
which  usually  follow.  The  amount  of  labour  we  resolve  to 
bestow  on  a  painting  from  Nature  is  influenced  more  or  less  by 
the  extent  to  which  we  intend  to  carry  out  the  subject.  Draw- 
ings are  generally  termed  sketches  or  studies,  according  to  the 
time  and  attention  devoted  to  them.  A  sketch  only  gives  a 
general 'impression  of  a  scene  without  going  into  elaborate 
details,  while  preserving  its  true  character  as  a  whole,  both 
with  respect  to  form  and  colour;  and  although  the  less  im- 
portant details  may  be  omitted,  yet  great  regard  must  be  paid 
to  the  truthfulness  of  the  general  masses,  so  as  to  exhibit 
their  proportions,  angles,  contours,  tones,  and  effects  with  the 
greatest  fidelity.  The  other  term,  a  study,  indicates  that  all 
which  in  a  broad  and  general  manner  was  begun  in  the  sketch, 
has  been  continued  with  further  care  and  attention  to  details, 
and  where  every  part  has  had  a  due  proportion  of  thought  and 
labour  bestowed  upon  it,  yet  without  destroying  the  effect  as  a 
whole.  In  the  previous  lessons  upon  drawing  we  have  ex- 
plained how,  after  a  little  practice,  the  general  form  and  charac- 
ter in  outline  may  be  easily  obtained.  So  also  in  these  lessons 
we  hope  to  show  how  much  colour  is  capable  of  contributing  its 
share  of  character  and  effect ;  and  that,  with  persevering  zeal 
and  attention  on  the  part  of  the  pupils,  the  power  of  using  it 
will  not  be  more  difficult  to  attain.  The  first  impression  the 
mind  receives  of  a  landscape  is  altogether  a  general  one,  all  that 
a  sketch  might  include ;  but  if  we  desire  .to  become  better 
acquainted  with  it,  we  stop  to  examine  it,  and  obtain  a  closer 
insight  into  its  details ;  we  then  practically  make  a  study  of 
it.  First  impressions  teach  us  that  objects  have  about  them 
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u  t'.nu  which  pervades  all  within  the  immediate  space  that 
Hiirn.unili  th. -m,  l.-t  tli.-ir  ooloura  bo  whatever  they  may, 
brightur  ami  iimro  poMtivu  OH  thoj  approach,  and  gradually 

I .nniitf  mom  HiiliiliRvl  mill  nimtralised  an  they  recede,  until  in 

Hi-  <  vtiriiin  distance  gruy  tint*  prevail  over  the  whole.  If, 
whun  about  to  uommoix-0  .1  putm  In, MI  N  .•  uru,  we  fiwt  make  an 
rv.uniM.it i.. 11  of  tho  subject,  and  notice  the  several  gradation*  of 
.-..],. ur  itn.l  tone  aa  they  fall  back  in  tho  landscape,  we  shall  not 
•  secure  much  upon  which  tho  character  of  the  scene 
.|.-[..'inl-i.  Tins  practioe  of  observation  we  have  before  recom- 
Mi"irl,"l;  it  is  11  study  that  can  be  j.urauod  at  any  time,  whether 
u  .•  luivo  our  materials  for  painting'  with  us  or  nut,  for  the  book 
tire  in  always  open,  and  every  one  may  road  it  when  ho 
chooses.  Aa  we  wish  these  lessons  to  be  especially  useful  to 
those  who  wmil<l  pn-tVr  painting  from  Nature,  wo  will  direct 
our  instruction*  in  that  .'ml,  although  at  tho  same  time  wo  hope 
to  afford  some  useful  hints  to  copyists.  Aa  a  copy  must  bo 
subject  to  tho  stylo,  colour,  and  tone  of  tho  original,  special 
>un  about  it  cannot  bo  given,  as  tho  various  modea  of 
treatment  practised  by  artists  differ  so  widely,  and  each  seeks  tho 
same  result  by  a  distinct  process,  best  understood  by  himself. 

Our  first  consideration  will  bo  the  implements  and  materials 
required,  which  wo  arrange  in  this  order: — Colours,  brushes, 
P:I;»T,  three  or  four  small  saucers  to  contain  an  extra  quantity 
nf  colour  for  broad  washings,  a  sponge,  a  drawing  board,  drawing 
pins,  a  pieco  of  wash-leather  or  old  linen  rag  for  wiping  out  the 
lights,  mill  a  few  sheets  of  blotting  paper,  or  a  blotting-pad. 

Colours. — Those  need  not  bo  numerous  ;  too  many  afford  a 
strong  temptation  to  use  them  when  not  necessary,  and  thus  en- 
danger the  unity  of  tone  so  desirable  throughout  the  picture. 
Tho  most  useful  box  is  tho  japanned  tin  folding  box,  fitted 
with  moist  colours  in  pans ;  these  are  of  various  sizes,  each 
having  a  folding  loaf  to  be  used  as  a  palette,  and  the  lid  when 
open  presents  two  or  throo  divisions  of  a  concave  form  for 
mixing  washing  tints ;  it  is  small  enough  to  be  conveniently 
carried  in  tho  pocket ;  to  this  must  bo  added  a  japanned  tin 
oup  to  hold  the  water ;  this  can  bo  fixed  to  the  box  when  used. 
Tho  arrangement  of  the  colours  may  be  as  follows : — Gamboge, 
yellow  ocb.ro,  raw  sienna,  cadmium  yellow,  burnt  sienna,  light 
red,  Indian  red,  vermilion,  crimson  lake,  burnt  umber,  madder 
brown,  terre  verte,  Prussian  blue,  brown  pink,  indigo,  cobalt  and 
sepia.  Those  in  italics  may  be  half  cakes,  the  others  which 
come  more  frequently  into  use  should  bo  whole  cakes.  It  will 
be  better  to  be  provided  also  with  flexible  tubes  of  the  respec- 
tive colours  having  screw  capsules,  from  which  the  pans,  when 
exhausted,  can  be  replenished  by  squeezing  a  portion  into 
them.  Great  improvements  have  lately  been  made  in  tho 
manufacture  of  colours  of  various  descriptions  for  water- 
colour  painting. 

Brushes. — Tho  most  useful  kind  of  brushes  are  those  of  red 
sable  in  tin  ferules  with  varnished  wooden  handles;  they  are 
either  flat  or  round,  and  are  usually  used  for  oil-painting  :  as 
they  are  of  various  sizes,  we  recommend  Nos.  1,  4,  6,  and  8  for 
small  drawings  up  to  the  size  of  a  quarter  of  a  sheet  of  imperial 
paper,  fifteen  inches  by  ten.  There  is  a  more  expensive  kind  in 
German  silver  ferules  and  ebony  handles,  but  we  have  found 
those  we  have  mentioned  to  be  quite  sufficient  and  serviceable. 

Paper. — This  is  a  very  important  consideration  for  the  pupil, 
as  ho  will  bo  left  very  much  to  his  own  choice  in  the  selection. 
"  Whatman's  "  is  most  in  use,  having  a  firm  surface.  Upon 
paper  that  is  too  absorbent,  like  the  cartridge  papers,  the 
colours  sink  in  and  remain  dull  and  flat.  Harding's  drawing 
papers  may  be  recommended ;  they  have  a  slightly  warm  tone, 
and  are  recognised  by  the  initials  "  J.  D.  H."  stamped  in  the 
corner.  The  paper  for  painting  upon  should  be  a  little  rough, 
it  receives  the  colour  bettor  than  smooth  hot-pressed  paper : 
smooth  papers  are  better  for  pencil  drawing.  An  imperial  sheet 
out  into  four  or  eight  portions  furnishes  very  convenient  sizes 
for  drawing  from  Nature.  These  papers  aro  to  be  had  bound  in 
blocks  of  all  sizes,  always  ready  for  use,  for  when  a  drawing  is 
completed,  we  have  only  to  slip  a  knife  under  tho  edge,  pass  it 
round,  and  remove  tho  drawing,  and  another  surface  presents 
itself.  For  large  drawings  it  would  be  better  to  fix  tho  paper 
on  a  drawing  board  in  the  following  manner : — With  a  soft 
sponge  wet  both  sides  freely,  without  rubbing,  lest  the  surface 
be  disturbed,  allow  it  to  remain  a  few  minutes  to  expand,  and  then 
turn  up  the  edges  all  round  about  half  an  inch  wide,  and  cover 
tho  edges  thus  turned  over  with  stiff  paste,  put  them  down 


again,  and  place  a  piece  of  blotting  paper,  folded  two  or  three 
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dry ;  if,  in  the  course  of  a  few  minutes  it  is  found  upon  eraiutna- 
tion  that  the  body  of  the  paper  is  likely  to  become  dry  before  the 
edges,  wet  the  sponge  again,  and  dab  it  over  the  paper,  SVCM* 
the  pasted  edfes ,  the  object  tn  keeping  the  paper  damp  ia  the 
middle  is  to  secure  the  drying  of  the  edges  before  the  rest  of 
the  paper,  otherwise  aa  it  contract*  it  will  fly  up.  la  re-damp- 
ing  the  paper  great  care  must  be  taken  not  to  rub  it:  the  injury 
this  would  cause  would  soon  be  discovered  after  the  colours  are 
laid  upon  it,  for,  the  surface  having  been  destroyed,  the  colours 
would  blotch,  and  dark  irregular  patches  would  appear,  for 
which  there  is  no  remedy.  If  the  paper  is  merely  fixed  on  with 
drawing  pins  there  will  be  no  necessity  to  wet  it,  but  it  should 
be  rubbed  all  over  gently  with  india-rubber  before  eommanniaf 
the  outline,  as  the  colours  will  then  spread  more  evenly.  Upon 
very  hard  papers  when  the  colour  is  first  applied,  H  runs 
together  as  though  the  paper  were  greasy,  owing  to  the  quan- 
tity of  sizing  and  the  pressure  it  receives  in  the  manufacture « 
the  use  of  india-rubber  will  prevent  this :  some  artiste  vat  a 
medium,  or  preparation  of  ox-gall  for  this  purpose,  but  we  hare 
found,  if  the  india-rubber  is  carefully  used,  no  disappointment 
ensues  in  the  flow  of  the  colours.  If  we  sit  too  close,  or  bead 
over  tho  drawing,  we  breathe  upon  it,  and  that  interferes  with 
tho  free  spreading  of  tho  colour ;  here  again,  india-rubber  will 
help  us  out  of  the  difficulty.  There  U  nothing  particular  to  say 
respecting  the  saucers,  drawing  board,  and  other  materials, 
excepting  the  use  of  the  blotting  pad ;  this  is  for  the  purpose  of 
drawing  the  brush  backwards  along  the  surface  in  order  to 
obtain  a  fine  point,  or  to  exhaust  an  unnecessary  quantity  of 
water  it  may  hold  before  taking  off  any  edge  of  colour  which 
requires  to  be  softened  down ;  a  much  better  and  cleaner  prac- 
tice than  putting  the  brush  into  the  month,  as  many  do. 

Flat  Tinting. — The  first  exercise  will  be  to  make  an  even 
tint ;  this  may  be  either  uniform  or  graduated.  Pin  down  or 
strain  a  piece  of  paper  about  the  size  of  a  quarter  of  a  sheet  of 
imperial ;  rub  it  all  over  gently  with  a  piece  of  india-rubber,  and 
place  it  on  a  table  having  the  upper  edge  raised  so  as  to  form 
an  angle  of  about  25°  or  30°.  Mix  in  a  saucer  a  middle  tint  of 
sepia,  indigo,  lake,  or  any  other  transparent  colour ;  about  a 
table-spoonful  will  be  sufficient  to  cover  a  piece  of  paper  of  the 
above  size :  the  pupil  must  bear  in  mind  that  in  all  oases  of  fiat 
tinting,  a  sufficient  quantity  oi  colour  must  be  prepared  to  last 
through  tho  process,  for  if  he  has  to  replenish  the  saucer  before 
the  paper  is  covered,  he  will  find  it  difficult  to  match  the  exact 
tint  again,  and  unless  he  does  so  the  surface  will  be  irregular. 
For  a  uniform  tint,  he  must  commence  at  the  top  of  the  paper, 
avoiding  the  pasted  edges,  and  with  a  full  brush  pass  from  left 
to  right  in  a  horizontal  direction,  fill  the  brush  again,  and  pass 
from  right  to  left,  taking  up  the  edge  of  the  first  layers  repeat 
this  successively,  backward  and  forward,  constantly  • 


the  brush,  and  taking  especial  care  that  st*ry  part  w  covered  at 
he  proceeds,  so  that  there  may  bo  no  necessity  to  retouch  it,  as 
this  would  produce  cut  shades  (stains  and  patches),  which  spoil 
the  tint.  When  the  whole  is  covered  to  the  bottom  of  the  paper, 
if  there  is  a  quantity  of  colour  remaining  at  the  edge,  exhaust 
the  brush  on  the  blotting  paper,  and  pass  it  very  carefully. 
without  rubbing,  along  the  overcharged  parts ;  it  will  take  up 
all  that  is  not  wanted,  and  then  the  paper  may  be  left  (stall 
inclined)  to  dry.  After  a  trial  or  two,  a  tint  may  be  carried 
from  the  top  to  the  bottom  of  a  sheet  of  paper  of  any  sue 
without  leaving  the  least  mark  or  stain ;  and  the  more  trans- 
parent tho  colour,  the  more  even  will  be  the  tint.  The  great  secret 
in  making  an  even  tint  lies  in  using  plenty  of  colour,  so  that  it 
may  flow  down  after  the  brush  aa  it  descends  ;  great  care  must  be 
taken  that  the  brush  passes  horizontally  across  the  paper,  and 
in  no  other  direction.  A  paper  tinted  with  a  light  tone  of  sepia 
is  very  useful  for  effective  sepia  drawings  upon  which  the  high 
lights  may  bo  picked  out ;  this  will  engage  our  attention  again. 
A  graduated  tint  is  one  that  becomes  darker  or  lighter  as  H 
extends.  This  is  especially  required  for  skies  and  backgrounds. 
T-i  make  a  graduated  tint  increasing  in  tone,  have  two  or  three 
saucers  prepared  with  different  degrees  of  depth  of  colour,  the 
first  being  very  light.  Commence  all  along  the  top  of  the  paper 
with  a  brush  full  of  water  only,  then  dip  it  into  the  first  tint 
and  pass  it  across  once,  perhaps  twice,  or  even  oftener  if  the 
extent  to  be  covered  is  considerable ;  then  continue  with  the 
second.  Let  us  remind  our  pupils  that  in  every  case  the  brush 
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must  be  kept  well  charged.  The  second  prepared  and  somewhat 
darker  tone  may  be  repeated  twice  or  three  times  across  the 
paper ;  then  take  up  the  third,  and  as  many  more  deeper  tones 
as  may  be  necessary.  A  graduated  tint  that  is  to  become 
lighter  must  be  commenced  with  the  darkest,  and  followed  with 
the  lighter  tints  upon  the  same  principle  we  have  explained 
above,  ending  with  water  only.  It  is  very  difficult  to  wash  a 
uniform  tone  with  opaque  colours;  if  after  using  them  the 
result  should  be  uneven,  the  only  remedy  is  to  stipple ;  that  is, 
all  the  fainter  and  irregular  parts  must  be  filled  up  by  short 
separate  touches  with  the  point  of  the  brush,  using  a  tint 
lighter  than  the  ground ;  if  the  stippling  tint  is  darker  than  the 
ground,  the  surface  will  soon  be  covered  with  spots.  In  this 
process  there  must  be  no  lack  of  patience;  the  uniformity  of  the 
tone  must  be  produced  gradually ;  to  attempt  to  hurry  it  with 
too  dark  a  tint  will  entirely  defeat  the  desired  end.  The  brush 
must  not  be  too  wet  or  too  dry ;  a  medium  will  prevent  blots  on 
the  one  hand,  and  a  coarse  roughness  on  the  other ;  nor  must 
the  stippling  be  repeated  whilst  the  paper  is  wet.  With  these 
precautions  a  very  necessary  and  useful  kind  of  manipulation 
will  be  acquired,  when  needful,  in  cases  of  flesh  tints,  draperies, 
and  sometimes  in  skies,  etc.  If  some  portions  of  the  first  wash 
should  prove  to  be  darker  than  are  required,  stipple  them 
over  with  a  brush  containing  water  only,  and  gently  rub  the 
moistened  part  with  a  piece  of  rag,  wash  leather,  or  blotting 
paper;  this  will  reduce  the  heavier  portions,  but  it  must  be  done 
carefully  and  gradually  by  repetition,  the  same  as  in  adding 
colour  by  stippling ;  in  both  cases  all  parts  must  be  perfectly  dry 
before  working  them  over  again ;  the  india-rubber  must  not  be 
used  for  removing  spots,  as  it  would  be  too  severe  and  bring  off 
more  colour  than  needed.  A  gradual  process  must  also  be 
employed  in  the  use  of  Indian  ink,  as  it  is  apt  to  stain  the 
paper  if  the  first  washes  are  too  dark.  For  making  graduated 
shades  let  the  first  half-dozen  washes  be  exceedingly  light,  and 
immediately  (as  Indian  ink  dries  very  quickly)  pass  a  clean  wet 
brush,  not  overcharged,  along  the  edge  to  be  softened ;  we 
repeat  the  edge  only,  because  should  the  water  brush  be  carried 
too  far  into  the  tint  the  uniformity  and  smoothness  of  the 
the  shade  will  be  destroyed;  after  several  repetitions,  the 
tone  of  the  ink  may  be  slightly  increased  and  the  shadows 
strengthened.  Those  of  our  pupils  who  have  to  use  this  mats- 
rial  for  architectural  and  mechanical  drawings  will  soon  dis- 
cover that  by  patient  repetition  with  a  moderato  depth  of  colour 
their  work  will  be  both  brilliant  and  effective. 


LESSONS  IN   LATIN.—  XLVIII. 

PAETS  OP  A  SENTENCE. 

BEFORE  I  pass  on  to  illustrate  the  heads  into  which  Syntax 
is  divided,  I  will,  for  the  sake  of  thorough  elucidation,  add  a 
few  words  respecting  the  constituent  parts  of  a  sentence. 

A  sentence  is  a  thought  expressed,  a  statement  made,  a 
Proposition  laid  down,  as — 

Rosa  floret, 

The  rose  flourishes. 

The  essential  or  constituent  parts  of  a  sentence  are — 

1.  The  subject,  or  that  of  which  something  is  said  or  declared  ;  as  in 
the  foregoing  sentence,  Eosa,  the  rose. 

2.  The  predicate,  or  that  which  is  said  or  declared  of  the  subject,  as 
/toret ;  of  the  rose  it  is  affirmed  that  it  flourishes. 

3.  The  attribute,  which,  forming  a  part  of  the  predicate,  describes  the 
quality  or  thing  which  is  affirmed  of  the  predicate.     Floret,  it  flourishes 
or  ./lowers,  may  be  resolved  into  est  florifera,  the  rose  is  flower-bearing ; 
where  flower-bearing  is  the  attribute,  so  called  because  it  describes  that 
which  is  attributed  to  the  subject. 

4.  The  copula,  or  a  part  of  the  verb  esse  which  joins  the  predicate 
with  the  subject,  as,  Eosa  EST  florifera,  tlie  rose  is  flowering. 

5.  The  object,  which,  forming  part  of  the  predicate,  denotes  the  person 
or  thing  on  which  the  action  of  the  verb  falls,  as,  Eosa  fert  FLORES, 
the  rose  bears  FLOWEBS  ;  where  flores  is  the  object,  and  is  in  the  accusa- 
tive case,  because  it  receives  the  action  indicated  in  the  verb  fert. 

The  subject  is  a  substantive,  as  rosa,  a  rose ;  or  another  word 
used  as  or  for  a  substantive ;  as  a  pronoun,  as,  ILLE  floret, 
HE  flourishes;  or  an  adjective  used  substantively,  as,  MULTI 
florent,  MANY  (that  is,  many  persons)  flourish. 

The  predicate  is  a  verb,  as,  rosa  floret ;  or  an  adjective  with 
a  part  of  the  verb  esse,  to  be,  as,  rosa  PULCHRA  EST,  the  rose  is 
BEAUTIFUL  ;  or,  again,  simply  a  part  of  the  verb  esse,  to  be, 


employed  as  denoting  existence,  as,  rosa  EST,  the  rose  is,  that 
is,  the  rose  exists. 

In  Latin,  the  predicate  and  the  subject  may  be  expressed  by 
one  word;  as,  amo,  Hove;  amabunt,  they  will  love.  The  reason 
of  this  is,  that  the  endings  of  the  verbs  denote  the  person,  and 
thereby  supply  the  place  of  pronouns. 

A  subject  may  consist  of  more  than  one  word:  (1)  it  may  con- 
sist of  an  adjective  and  a  noun,  as,  ROSA  PULCHRA  floret,  THE 
BEAUTIFUL  ROSE  flourishes,  or  is  in  flower ;  (2)  it  may  consist  of 
a  noun  in  the  genitive  case,  governed  by  a  noun  in  the  nomina- 
tive case,  as,  HORTUS  REGIS  floret,  THE  GARDEN  OF  THE  KING 
flourishes ;  or  (3)  again  it  may  consist  of  one  noun  explaining 
another  noun,  as,  ALEXANDER,  REX  MACEDONUM,  magnua 
appellatur,  ALEXANDER,  THE  KING  OF  THE  MACEDONIANS,  is 
called  Great.  The  first  example  is  an  instancQ  of  what  we  have 
above  termed  agreement ;  so  also  is  the  third  example ;  this, 
moreover,  is  an  instance  of  what  is  called  apposition,  a  word 
which  will  be  shortly  explained.  The  second  example  is  an 
instance  of  what  has  previously  been  described  as  government. 

The  predicate  may  take  different  forms  ;  as  (1),  virtutem 
amo,  J  love  virtue ;  here,  the  predicate  consists  of  a  verb  with 
an  object,  that  is,  a  noun  in  the  objective  or  accusative  case  ;  (2) 
the  predicate  may  consist  of  a  verb  with  a  noun  and  a  prepo- 
sition, or  a  prepositional  clause,  as,  pro  patria  pugnamus,  we 
fight  for  (on  behalf  of)  our  country ;  (3)  the  predicate  may  be 
formed  by  two  verbs,  as,  scribere  cupio,  I  desire  to  write,  where 
scribere  is  the  object ;  and  (4)  the  predicate  may  be  found  in  an 
adverb  joined  to  a  verb,  as,  bene  scribis,  thou  writest  well.  Of 
these  examples,  the  first  three  are  instances  of  government; 
the  fourth  is  an  instance  of  qualification. 

The  subject  is  found  in  the  nominative  case ;  as,  ALEXANDER 
vicit  Darium,  ALEXANDER  conquered  Darius.  It  may  also 
appear  in  the  accusative  case,  as,  fertur  ALEXANDRUM  vicisse 
Darium,  it  is  said  that  ALEXANDER  conquered  Darius.  But  we 
have  here  an  instance  of  difference  of  idiom  ;  for  in  English  wo 
employ  the  nominative  with  the  conjunction  that,  in  order  to 
express  what  in  Latin  is  expressed  by  the  accusative  case  with 
the  infinitive  mood,  generally  called  the  accusative  before  the 
infinitive.  Observe,  however,  that  in  the  Latin  the  accusative 
Alexandrum  is  the  subject  to  the  verb  vicisse.  In  the  last 
example  there  are  three  instances  of  government;  that  is  (1) 
Alexandrum  is  required  to  be  in  the  accusative  case  by  the  verb 
fertur ;  (2)  by  the  same  verb  fertur,  the  verb  vicisse  is  required 
to  be  in  the  infinitive  mood ;  and  (3)  Darium  is  governed  in  the 
accusative  case  by  the  infinitive  vicisse. 

I  may  present  the  chief  parts  which  enter  into  the  construc- 
tion of  a  sentence  thus : — 

(  Subject.  Predicate. 

\    Eosa  floret. 

Subject.  Predicate. 

copula          attribute 

est  florifera. 

Predicate. 


Eosa 
/Subject. 

(Eosa 


verb 
fert 


object 
flores. 


To  the  several  parts  may  be  added  qualifying  words,  as — 

1.  To  the  Subject. — Pulchra  rosa  fert  flores. 

2.  To  the  Object.— Eosa  fert  pulchros  flores. 

3.  To  t?ie  Verb. — Eosa  in  iiere  fert  flores. 

This  is  a  simple  sentence,  inasmuch  as  it  has  one  subject  and 
one  predicate.  Two  or  more  simple  sentences  make  a  compound 
sentence;  as — 

Eosa  floret  et  bene  olet. 

The  rose  flourishes  and  smells  well. 

This  sentence  is  equivalent  to  two  sentences,  namely,  rosa 
floret,  the  rose  flourishes ;  and  rosa  bene  olet,  the  rose  smells 
well. 

Compound  sentences  are  of  various  kinds.     That  which  has 
been  just  given  may  be  called  conjunctive,  since  it  is  made 
compound  by  the  conjunction  et,  and.     Another  kind  of   com- 
pound sentence  is  the  relative,  so  called  because  it  is  formed  by 
the  introduction  of  a  relative  clause,  that  is,  one  which  begins 
with  the  relative  pronoun  qui,  quaa,  quod,  who  or  which ;  as — 
Eosa,  Qfite  FLORET,  olet  bene. 
The  rose,  WHICH  FLOURISHES,  smells  well. 
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Sentence*  may  oho  be  nude  compound  by  the  introduction  01 
adverbs  of  time,  as— 

BOM,  QUIT*  floret,  olot  bone. 

The  ron,  WHEST  it  jlouwr*,  unoU*  w«U. 
Or  causal  con  junctions,  aa — 

Bon,  QUOKIAM  floret,  olot  bone. 

Tin  rote,  BIVCB  tt  flower*,  twwUa  ir«ll. 
OtlnT  forms  ensue  i — 

Rosa,  BI  floret,  olot  beno. 


Rosa,  QtiAMimi  floret,  olet  bone. 

Tha  ro»e  tmelU  veil,  AS  LOMO  AS  it  u  in  flower. 

Bosa  sio  floret  ur  oleat  bone. 

The  row  Jtoietrt  so  THAT  it  »meUs  veil. 

Olet  WE  benerosa,  QUIA  floret? 

DOM  the  rote  tnt«H  well  BECAUSE  it  u  in  flower  f 

HAUD  bone  olot  rosa  QUUK  non  floreat. 

The  row  does  nor  <mu>U  icoU  SINCE  it  does  not  Jit 

SYNTAX— AGREEMENT. 

Having  given  the  general  explanations  that  will  be  found  in 

tho    iuat    lesson,  I  proceed  now  to  take  up  each  of  the  general 

tlivUioim  into  which  I  have  divided  the  subject  of  Latin  syntax. 

And  first  I  shall  treat  of 

AGREEMENT. 

Agreement  also  bears  the  name  of  concord.     Agreement  may 
.lace  variously,  as  between 


1.  A  noun  and  a  noun. 

2.  A  nouu  and  a  pronoun. 

3.  A  pronoun  and  a  pronoun. 


4.  A  noun  and  an  adjective  or  a 

participle. 

5.  A  nouu  with  a  verb. 

6.  A  pronoun  with  a  verb. 
1.  A  noun  agrees  with  a  noun,  as — 

Tomt/ris  fuit  regina. 

Tomyris  was  queen. 
Hero  observe  tho  two  nouns  are  subject  and  attribute.  Tomyris 
is  tho  subject,  and  regina  is  tho  attribute,  and  they  are  both  in 
the  nominative  case,  singular  number,  and  feminine  gender.  Wo 
may  then  say,  as  a  general  rule,  that  a  noun  as  an  attribute 
agrees  with  its  subject  in  gender,  number,  and  case.  Tho 
sentence  before  us  presents  an  instance  of  another  fact  in  Latin 
syntax — namely,  that  the  verb  esse  (with  some  others)  has  the 
same  case  after  it  as  before  it. 

Sometimes  the  attribute,  though  agreeing  in  sense  with  the 
subject,  departs  from  it  in  gender  alone,  or  in  both  gender  and 
number ;  for  example,  first  as  to  gender — 

Tomyru  fuit  patrise  decus, 

Tomyris  was  the  honour  of  her  country  : 

where  decus,  though  referring  to  a  feminine  noun,  is  in  the 
neuter  gender. 

In  number  also  the  attribute  may  vary  from  the  subject ;  for 
example — 

TOMYRIS  fecit  DELICI*  Scytharum. 
TOMYRIS  was  THE  DELIGHT  of  the  Scythians. 

A  noun,  moreover,  agrees  with  a  noun  when  one  noun  is  added 
to  another  to  explain  its  meaning  or  application.  This  construc- 
tion is  called  apposition  (from  ad,  to,  and  pono,  I  place),  because 
the  second  (or  third)  noun  is  simply  put  or  subjoined  to  the 
first,  as — 

TOMYRIS,  REOINA  Scytharum,  CYP.UM,  REGEM  Persarum,  devicit ; 
TOMYKIS,  THK  yuEEN  of  ihe  Scythians,  conquered  CYRUS,  THE  KINO  of 
the  Persians; 

where,  observe  that  regina,  being  in  apposition  with  Tomyris, 
agrees  with  it  in  gender,  number,  and  case.  The  same  relation 
exists  between  Cyrum  and  regem.  In  this,  as  in  the  preceding 
instance  of  a  noun  agreeing  with  a  noun,  a  departure  is  allow- 
able in  gender  and  in  number,  but  not  in  case.  Thus  we  may 
substitute  decus  or  delicice  for  regina.  Tho  essential  point, 
then,  in  this  construction  is,  that  a  noun  as  an  attribute  must 
agree  in  case  with  its  predicate,  and  a  noun  in  apposition  must 
agree  in  case  wUh  the  noun  to  which  it  is  appended. 


Adulator,    -oris,   3,    a 
ttcrar. 

Anglia,    -ic,    f.,    .Eng- 


. 

Athena:, 
Athena. 


-arum,      f., 


VOCABULARY. 

Bactra,      -orurn,      n. , 

Bactn'a. 
Blandus,  -a,  -urn,  soft, 

''»'.!• 
Carthago,  CarthagTnia, 

f.,  3,  Carthag*. 


Cithaoron,  -Ouis,  m.,  3, 
Mount  Cithcenn. 

Cogo,  cogere,  coegi, 
coactum,  3,  I  bring 
toyeth  er,  compel,  drive, 
restrain,  Iwd. 


«  ..r.i.11.,..    .,,    t.    •;. 

CMMh, 

Cultor,    -oris,    m..    • 
MM    trfco 


Domiciliuin,  -I,  n  ,  an 


IncJU>,     I.    /    urjc    0,1. 


Leonids*,  -•»,  (a  Qimk 
noon  Let  AMI),  m., 


I>OlWII*l|SA.        -I,        •., 


179.— LATW. 
1.  Athens*  fusroat  orbs.    S.  Booutlits  foil 

oaput,  siu  suut  sub  moot*  Parapjuniso.     4.  ., 

Unorum.    5.  Juffurtbaoosjeoat  esMottaa.  a*ii  «t  peeM* 
belli  cultorem.    6.  Begins  sst  r*"-~fp      7.  Yotentata* 
sunt  doinins).     g.    Adulator**  sttat  pen 
Viginti  naves,  dastis  Romsnorum,  real*  «^«it.-»..r      JQ. 
nostrl  amores,   venlet.       11.    Corinthos,   ktsMB  tot 
delete.     12.   Mors  omnium  rerom  est  sitmsjiin.     IS 
Corinth  us,  opulentisslme  urkes  evsrafj  sat.     14. 
tissimos  mortslium,  non  ferrum  sed  saram  vlott.      1*.    .„ 
veritatis  iuventrU,  moruui  quoqtte  et  itisrtnnasj  msjlstni  est. 

EXERCISE  180.— EKOLIKH-LATIII. 
1.  Thebes,  the  capital  (cajml)  of  Bootia.  was  («*r») 
Mount  Cithmron.  2.  London  is  the  capital  of  FrtfHiH,  S.  u-imum 
is  the  mistress  of  England.  4.  Frugality  is  the  prodncwrof  the  other 
virtues.  5.  The  Scythian*,  very  warlike  men,  live  on  flesh.  9.  Of  a3 
men,  the  Scythians  are  the  most  warlike.  7.  The  Bone*  people  ts 
the  conqueror  of  all  nations.  8.  Borne  was  UM  capital  (kj*4|  of 
the  world.  9.  Athens  was  of  old  the  abode  of  the  arts,  the  aw**  of 
philosophy  and  eloquence. 

KEY  TO   EXERCISES   IN   LESSONS   Hf   LATIH.— ILTL 

EXEKCIHE  177.— LATIN-ENOLI 
1.  To  do  right  is  the  interest  of  all.  2.  It  tha 
lightning  by  night  rather  than  by  day-  S-  And  now  it  began  to  t-  - 
light,  and  all  things  were  under  (their)  eyes.  4.  All  thing*  are  be- 
coming known.  5.  It  grew  dark,  and  they  knew  not  the  road.  6.  I 
am  weary  of  your  talk.  7.  When  now  it  had  crown  dark.  8.  O  my 
mother,  I  am  sorry  for  tbee,  I  am  grieved  for  myself.  9.  It  much 
concerns  a  teacher  that  his  scholars  should  apply  to  learning  with  UM 
greatest  zeal.  10.  I  am  greatly  concerned  to  see  tbee.  11.  How 
suddenly,  how  swiftly,  how  terribly  it  thundered.  12.  The  corn  is  not 
cut  down  before  the  frost  came.  13.  To  live  happily  is  every  one's 
interest.  14.  We  have  it  written  in  our  archives  that  it  is  impious  to 
hold  the  national  assembly  while  it  thunders  snd  lighten*.  15.  It 
snowed  arrows,  balls,  and  stones.  16.  It  will  rain  to-day,  I  O»iplt 
17.  All  that  time  during  which  it  rains  and  snows. 


RECREATIVE    NATURAL    HISTORY. 


GRASSES,  REEDS,  AND  BUSHES 
THE  sugar-cane,  although  of  various  species,  classed  under  the 
head  Kaccharum,  is  never  found  hollow,  like  the  bamboo  which  we 
described  in  our  last  paper  ;  the  internodes  or  spaces  between 
the  knots  being  filled  with  a  crisp,  fibrous,  juicy  substance, 
which  on  pressure  yields  the  sap  from  which  the  sugar  of  oossj 
merce  is   manufactured.     The  discovery  of  the  sugar-yielding 
properties  of  this  plant  appears  to  be  lost  in  antiquity.    Ancient 
authors  of  both  Greece  and  Borne,  who  wrote  before  the  Chrutiaa 
era,  mention  sugar,  and  speak  of  it  aa  a  substance  obtained  froa 
a  species  of  cane  found  in  India  and  Arabia.    We,  however,  hear 
little  of  its  being  in  general  use  in  Europe  until  ita  virtues  and 
character  were  brought  to  light  on  the  return  of  the  Crusader* 
from  the  Holy  Land;  and  there  is  little  doubt  that  they,  with 
the  Moors,  were  the  first  who  pointed  oat  the  advantages  to  be 
derived  from  its  introduction  and  cultivation  in  Europe.    About 
the  year  1420,  we  find  that  the  Portuguese  brought  ragar-canec 
from  Sicily  to  Madeira.     In  the  early  part  of  the  fifteenth  cen- 
tury, it  was  taken  from  Spain  to  the  Canaries.  Once  known  and 
understood,  the  sugar-bearing  reed  was  at  length  taken  to  the 
West  Indies,  America,  and  elsewhere.     Brazil  appear*  to  have 
been  at  one  time  the  principal  sugar-producing  country  of  the 
world.    Anderson,  in  his  "  History  of  Commerce,"  speak*  of  the 
rnigar  trade  of  1627,  and  state*  tha*  at  that  period  and  some 
time  after  it  tho  Portuguese  furnished  most  parts  of  Europe 
with  Brazil  sugar,  and  it  was  mainly  from  information  gtaaaeJ 
from  the  Brazilian  cane-growers  that  the  planters  of  Barbadoes 
were  enabled  to  perfect  some  of  their  processes.   About  the  year 
1650  they  appear  to  have  succeeded  perfectly,  and  were  fa  • 
tate  of  unusual  prosperity. 
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It  is  not  our  intention  here  to  dwell  long  on  the  cultivation  of 
the  sugar-cane,  as  it  varies  in  detail  with  nearly  every  country 
in  which  its  various  species  are  grown.  It  may  be  well,  how- 
ever, to  state  that  it  is  usually  propagated  by  slips  or  cuttings 
kaken  from  the  tops  of  the  canes.  When  the  lower  leaves  have 
been  stripped  off  the  slips  are  planted  in  holes  dug  by  the  work- 
people, or  arranged  in  a  furrow  turned  up  by  the  plough  in  such 
a  way  that  a  second  or  ridge  furrow  may  help  to  form  a  trench, 
in  the  bottom  of  which  the  cane-tops  are  laid.  The  trench  is 
gradually  filled  in  as  the  young  shoot  springs  up,  until  the  trench 
or  hole  is  completely  filled  to  the  top,  when  the  young  growing 
plant  is  called  a  plant-cane,  to  distinguish  it  from  the  sprouts 
thrown  up  by  old-established  roots  or  stools.  These  latter  are 
known  as  rattoons,  and  although  not  quite  as  vigorous  and  luxu- 
riant in  growth  as  the  plant-canes,  yield  a  better  description  of 
sugar-bearing  sap. 

Mills  for  cane-crushing  are  of  various  forms  of  construction, 
and  range  from  the  ponderous  and  costly  machine  constructed 
by  the  accomplished  engineer,  to  the  make-shift  wooden  screw 
rollers  or  the  primitive  stone  pestle  mill  of  the  poor  and  un- 
instructed  native  cultivator.  The  utensils  made  use  of  in 
boiling  the  syrup  before  crystallisation  vary  in  capacity,  form, 
and  character  of  material  quite  as  much  as  do  the  mills,  and 
are  proportioned  in  worth  and  mode  of  fitting  up  to  the  position 
and  means  of  the  owner.  The  most  complete  sugar-boiling 
establishment  we  have  ever  visited  belonged  to  a  rich  planter  in 
the  island  of  Mauritius,  and  must  have  cost  many  thousands  of 
pounds  to  erect  and 
complete ;  whilst  the 
most  unpretending  we 
stumbled  on  one  day 
when  wandering 
about  among  the  jun- 
gles of  Central  India. 
It  consisted  of  an 
old,  cracked,  rope- 
bound,  and  smoke- 
begrimed  earthen  pot, 
mounted  on  three 
stones,  set  on  the 
edge  of  a  fire-hole  dug 
in  the  ground.  The 
whole  affair  would 
certainly  have  been 
dearly  purchased  by 
the  expenditure  of 

sixpence,  and  yet  the  sable  owner  of  this  rough-and-ready 
sugar-boiling  establishment  managed  to  lay  in  for  domestic 
use  a  store  of  sweets  (such  as  they  were),  the  produce  of  his 
small  but  carefully  guarded  and  much  prized  cane  patch. 

The  true  sugar-cane  is  not  the  only  sugar-yielding  member  of 
the  grass  family.  Next  in  order  we  may  place  the  sugar-grass 
(Sorghum  saccharatum),  or  "  durra,"  which  yields  grain  abun- 
dantly, and  is,  in  fact,  a  true  millet.  The  seed  of  this  plant 
was  first  brought  to  Europe  by  Count  Martigny,  the  French 
Consul  for  Shanghai,  in  1851.  Strangely  enough,  one  seed  only 
of  the  whole  number  introduced  germinated,  but  from  the  plant 
raised  from  this  single  seed  a  sufficient  number  of  grains  were 
produced  to  enable  those  interested  to  carry  on  the  process  of 
cultivation.  We  find  that  800  of  these  seeds  were  sold  to 
Messrs.  Vilmerrin,  Andrieux  and  Co.,  of  France,  at  the  rate  of 
one  franc  per  seed.  About  the  year  1857  a  sufficient  number 
of  these  French  grass-seeds  were  exported  to  America  to  enable 
the  cultivators  to  practically  test  their  fitness  for  cultivation 
in  that  country.  Shortly  after  the  introduction  of  the  European 
consignment,  an  African  traveller  (Mr.  Wrey)  brought  with  him 
a  number  of  seeds  gathered  from  the  Imphee,  or  African  sugar- 
grass. 

The  success  attending  the  growth  of  these  newly-introduced 
grasses  was  truly  extraordinary.  A  short  time  sufficed  to  enable 
the  American  growers  to  lay  down  over  100,000  acres  of  sugar- 
grass  crop,  which  it  was  computed  produced  16.000,000  gallons 
of  sap  adapted  for  sugar-making. 

Strenuous  efforts  have  been  made  from  time  to  time  to 
introduce  sorghum  as  a  cattle  food  in  this  country,  but  with- 
out much  success,  as  the  climate  of  Great  Britain  is  too  vari- 
able for  it  to  fully  mature  in.  That  which  wheat  and  barley 
are  to  us,  millet,  in  some  of  its  various  forms  of  growth,  is  to 


the  native  of  India  and  Africa.  Growing  under  an  ardent  sun, 
nurtured  by  rich  deep  soil,  and  stimulated  by  irrigation,  the 
millet  stalks  of  tropical  countries  reach  an  altitude  and  size 
almost  great  enough  to  lead  to  their  being  mistaken  for  bamboo 
canes.  We  have  often  used  a  millet  stalk  for  a  fishing-rod,  and 
have  not  unfrequently  cut  for  ourselves  a  good  stout  walking- 
cane  from  amongst  the  ripening  culms  of  this  gigantic  grain 
plant.  The  millet  seed  is  too  well  known  as  a  type  of  diminu- 
tive size  to  need  description  here.  When  harvest  arrives  the 
tall  stalks,  with  their  plume-like  and  tufted  crowns,  are  cut  down 
with  heavy  stout  knives.  The  tops  are  then,  with  their  rich 
burden  of  clustering  seed  (some  of  them  containing  between  4,000 
and  5,000),  stored  away  in  wicker  or  dried  skin  grain  coffers 
until  required  for  use,  when  it  is  beaten  off  the  stem  on  a  cloth 
or  set  of  dried  skins  ;  winnowed  by  throwing  it  in  the  air  from 
a  flat  cane  basket,  all  the  husk  or  chaff  is  blown  away,  whilst 
the  grain  falls  on  the  sheet  spread  to  receive  it.  When  ground 
in  a  stone  mill  in  form  and  mode  of  use  precisely  like  the  ancient 
querns  at  one  time  used  in  this  country,  the  millet  is  crushed 
into  meal.  This,  when  wetted  and  kneaded  into  dough,  forms 
the  "  attah"  used  in  the  preparation  of  unleavened  bread.  When 
leavened  bread  is  required  the  dough  is  allowed  to  ferment. 
The  bruised  seed  of  the  Sorghum  andropogon,  when  fermented 
and  treated  with  numerous  native  ingredients,  yields  the  so-called 
"merissa"  or  African  beer,  of  which  the  dark-skinned  potentates 
are  so  fond.  The  dried  stalks,  when  denuded  of  their  seed- 
tassels,  are  extensively  used  as  food  for  horses  and  cattle.  They 

are  also  used  in  build- 
ing the  huts  of  the 
natives,  as  they  form 
excellent  walls  when 
set  on  end,  tied  to 
frames,  and  plastered 
with  clay,  mud,  or 
cow-dung ;  good  roofs 
are  also  made  from 
them. 

Although  the  mil- 
lets are  truly  corn, 
and  often  of  Indian 
growth,  they  must  noi 
be  confounded  with 
the  plant  which  is 
properly  known  aa 
"Indian  corn."  This 
description  of  grass, 

the  maize  or  Zea  Mays  of  botanists,  is  met  with  in  numerous 
varieties,  and  is  found  growing  wild  in  Chili,  Paraguay,  and  in 
North  America.  Comparatively  common  as  the  maize  plant  is 
in  our  own  gardens,  it  rarely  reaches  full  development,  or  arrives 
at  maturity  in  England.  In  the  United  States  of  America  maize 
is  one  of  the  principal  food-yielding  plants,  and  on  the  planta- 
tions of  the  Southern  States,  before  the  abolition  of  slavery, 
it  was  almost  the  only  bread  staple  of  the  lower  orders ;  besides 
being  made  into  bread,  the  seed  of  the  maize  is  used  in  a  variety 
of  ways  in  the  preparation  of  food.  Soaked  in  lime-water  it  is 
easily  freed  from  its  capsule  or  shell,  and  when  crushed  under  a 
heavy  stone  forms  a  paste  which,  by  the  deft  fingers  and  patting 
palms  of  the  women  of  Mexico,  is  converted  into  the  inevitable 
tortilla.  This,  when  rapidly  browned  on  a  heated  iron  plate 
and  associated  with  Chili  Colorado,  or  capsicum  pod,  constitutes 
the  principal  and  almost  universal  food  of  a  vast  population. 
The  young,  green,  and  undeveloped  maize  ear,  when  in  the  milk 
stage,  as  it  is  called,  forms,  either  roasted  or  boiled,  a  most 
delicious  vegetable  for  the  table ;  the  grains  are  sucked  or  bitten 
from  the  stem  to  which  they  are  attached.  Every  part  of  the 
plant  is  useful.  The  grain,  as  we  have  seen,  variously  prepared, 
makes  excellent  provender  for  the  human  race.  In  its  raw  state 
it  is  extensively  used  as  horse,  cattle,  and  pig  food.  The  stalks, 
like  those  of  the  millet,  are  used  for  thatching,  and  a  whole  host 
of  valuable  purposes.  The  leaves  serve  for  stuffing  mattrasses 
and  making  coverings  for  cigars  ;  oranges  are  commonly  packed 
in  maize  leaves,  which  protects  them  from  the  jolts  consequent 
on  stowage  on  board  ship.  Maize  grows  well  throughout  the 
south  of  Europe,  and  in  its  green  state  it  is  extensively  used  for 
fodder. 

The  corn  cob,  or  centre  core  to  which  the  grain  is  attached,  is, 
by  settlers  and  hunters,  converted  into  an  excellent  and  con- 
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:.t  form  of  tobaooo  pii»o.     The  oob  is  out  off  at  »>> 

I'n.iii  tin-  liii.M-,  the  pith  iri  then  sooopod  «mt  with  it  knife, 
u  hull  in,  :md  a  Hmiill  reed  inserted  to  act 

aa  a  tube  to  draw  the  nuioko  through.     Fig.  2  of  the  u 
illu  -tiai:..i:  ri-i  •.  -.  1.1  -  oas.  . ,f  tho*o  iiutizo  oob  pipe,.      I'horo  ani 
few  who  iiro  not  more  or  lean  acquainted  with  the  common  rutun 
csano  of  the  English  and  Continental  -•'  and  many  of 

our  yoiinir  reader*  will  probably  in  the  counto  of  thoir  school 
career  hare  been  familiarised  with  the  general  appearance  and 
tl.  \ii.nt  \  .  i  this  curious  and  interesting  production.  The  ratan, 
•  It  hough  strictly  speaking  of  the  j.ulm  family,  appears 
:\  t..  in -ad  mi  t  ho  border  land  which  divides  KTOHMOM  from 
other  famine-,  of  tho  plant-world,  but  stops  over  it  and  form*,  so 
to  apeak,  a  connecting  link  in  tho  vegetable  kii.  :  M.  Growing 
•  warm  junghm  of  tho  tropic*,  thn  nitan  throws  it* 
conl-iiko  riinnora  from  tree  to  troo,  stretching  ovor  tangled  brake, 
fallen  log,  and  prostrate  rook.  lake  some  vast  network,  spread 
by  a  race  of  forest  giants,  hundred*  of  feet  of  unbroken  natural 
cordage  can,  by  the  knife-armed  wood-rangers,  bo  drawn  forth 
and  coiled  away  fit  for  future  use.  Tho  calumua,  like  other 
plants  which  we  have 
ilicd,  numbers 
many  varieties  in  its 
trailing  family.  Some 
of  these  are  expressly 
cultivated  for  an  ex- 
cellent fruit  which 
they  produce.  The 
ratan  apple  is  about 
the  size  of  a  common 
walnut,  and  bears  on 
its  surface  a  num- 
ber of  rough  and 
pointed  scales.  A 
very  palatable  and 
wholesome  drink  is 
procured  by  wound- 
ing the  spadix  of  the 
growing  plant,  and 
catching  the  juice 
which  flows  from 
the  puncture.  The 
trailing  ropes  or 
runners  of  tho  cane 
are,  however,  of  tho 
greatest  commercial 
importance.  Vast 
numbers  of  these 
useful  articles  are 
exported  to  nearly 
every  portion  of  tho 
civilised  world ;  and 
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Fig.  2. 


Fig.  6. 


cables,  bridges,  track  ropes,  timber 
slings,  baskets,  lashings  for  boxes,  etc.,  made  from  them  in 
the  countries  where  they  are  found.  In  this  country,  chair 
bottoms,  sofa  backs,  carriage  bodies,  etc.,  are  made  from  strips 
cut  from  the  outsides  of  the  canes,  whilst  cheap  umbrella 
frames,  crinoline  hoops,  stiffening  for  stays,  and  strong  market 
baskets  are  made  from  tho  unbarkcd  canes,  split  or  solid.  A 
glance  at  a  penny  cane,  purchased  at  tho  nearest  toy-shop, 
will  serve  to  show  tho  peculiar  arrangement  of  knots,  naturally 
siliceous  coating,  and  perforated  interior,  which  make  it  so  grass- 
like  in  its  form  of  growth.  Immense  sums  are  annually  paid 
for  this  most  valuable  production,  which,  when  found  growing 
in  tho  forests  of  tho  far  East,  requires  little  more  outlay  for  its 
obtainment  than  the  cost  of  a  stout  cane-knife  or  machette  and 
a  whetstone.  Nature  and  rough  hand  labour  do  all  tho  rest. 

Returning  to  a  consideration  of  tho  true  grasses,  of  which 
over  4,000  species  are  known  to  botanists,  it  may  bo  well  to 
consider  tho  reeds  of  the  river  and  lake  side,  the  marsh  and  tho 
sand  waste,  these  bearing  an  important  part  in  tho  economy  of 
the  earth's  inhabitants,  civilised  and  uncivilised.     Quo  of  the 
most  familiar  tyjws  of  this  order  of  plants  is  to  bo  found  on 
the  borders  of  most  of  the  fens,  low-lying  streams,  and 
of  England.     The  common  marsh  reed  (/'//"/•.•<./    '  I  COM 
with  its  soft  plume  of  feather-like  blossom,  tall  graceful  reed- 
stem,  and  bright  green  leaves,  will  bo  familiar  to  all  lo. 
the  beauties  of  river  and  lake  side  scenery  (Fig.  3).     But  a  very 
faint  idea  can  be  formed,  oven  in  exploring  th"  feu  districts  of 
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reed-Uds  to  be  found  on  the  borders  of  the  great  lake,  river,  and 
marsh  systems  of  tha  tropics,  and  some  portion*  of  northern 
Europe ;  and  here,  amidJt  the  vaat  growths  of  the  giant  fro 
grass,  materials  are  found  for  boat  and  boose  building.  Reed 
boat*  are  in  common  ose  on  the  Nile  and  many  of  He  tributaries. 
When  about  to  construct  one  of  these  make-ahift  I* 

l.-r  pr.H^yi,  to  cut  a  sofideot  quantity  of  reed*  to  form 
a  umber  of  bundles  or  sheaves) ;  these  are  sligfaUy  tapered  at  one 
ond,  and  so  arranged  when  placed  aide  by  side  M  to  be  easily 
Ixnind  together,  M  abown  in  the  opposite  illustration  <} 
A  trimmed  |, .,j  of  the  dome  palm  serves  M  a  paddle  wherewith 
to  propel  tho  frail  craft,  which  is  quite  safe  enough  in  good  hand* 
to  cross  a  wide  and  deep  river  on.  A  hot  or  weather  •belter 
Li  formed  by  turning  the  boat  on  its  end.  as  in  Fig.  1.  PmA 
of  native  tradora,  when  about  to  prosecute  a  journey  down  one 
of  the  great  Eastern  rivers,  cot  an  immeim  pile  of  reeds.  This 
they  thrust  into  the  stream,  get  upon  it  with  their  goods,  anas, 
dogs,  and  travelling  equipment ;  pu*h  off  into  the  slowly  flowing 
current,  and,  carried  by  it,  drift  onward.  A*  the  lower  layer  of 

reeds  become  satu- 
rated with  water  and 
sink,  fresh  deposits 
are  cot  and  placed  on 
the  top,  until  at  last 
the  whole 
comes  toe  i 
of  a  hogs  hay-ataek 
which  had  floated  off 
with  all  the  hay. 
makers  seated  on  it. 
Beedswhen  intended 
for  hot  or  boose 
building  are  arranged 
in  long,  narrow  boa. 
dies.  These  are  placed 
close  together  on 

.1  •  ;.:    |    tttm    -     !:.:*•> 

of  sticks,  which  are 
bound  together  with 
twisted  grass  cords  in 
such  a  way  as  to  nip 
tho  reeds  firmly,  as 
shown  in  Fig.  4. 
These,  arranged 
against  the  mouth  of 
a  cavern,  or  attached 
to  posts  formed  by 
the  stalks  of  growing 
trees,  or  poles  planted 
in  the  earth,  make  a 
weather-proof  and  very  tolerable  dwelling.  Mats  or  screens 
are  made  from  reeds  by  threading  them  side  by  side,  by  the 
aid  of  a  long  wooden  or  bone  needle,  as  shown  at  Fig.  5. 
Mantles  or  capes,  which  possess  considerable  rain-turning 
powers,  are  made  by  first  stringing  several  layer*  of  this 
description  separately,  and  then  laying  them  over  each  other 
by  a  sort  of  flounce  arrangement.  In  making  a  garment  of 
this  kind  the  thick  cuds  of  the  reeds  are  always  placed 
upwards,  as  shown  at  Fig.  6. 

The  reed  is  on  inestimable  gift  to  the  Bushman  of  Africa. 
With  it  ho  sucks  water  from  the  deep  narrow  hole, 
shafts  for  his  poison-tipped  arrows,  and  caps  to  cover 
The  reeds,  too,  servo  him  for  tubes  in  which  to  safely  bestow  his 
most  choice  and  beautiful  ostrich  feathers.  After  removing  the 
internodes  of  tho  reed  with  a  long  slender  stick,  the  Bushman 
hunter  places  the  quill  end  of  the  feather  in  the  small  end  of  the 
reed  ;  ho  then  proceeds,  by  a  system  of  sharp  tapping  imparted 
to  tho  lower  or  ground  end  of  the  tube,  to  cause  the  feather  to 
slowly  but  surely  enter  its  narrow,  packing  case,  where  it  remains 
beautifully  folded,  and  safe  from  tho  sources  of  contamination 
usually  BO  abundant  in  a  native  encampment.  These  feather 
charged  reeds  are  carried  immense  distances  by  their  uwums, 
and  their  precious  contents  at  length  find  their  way  through 
the  hands  of  the  trader  and  merchant  to  tho  fashionable  cities 
of  tho  world.  There  are  yet  several  purposes  to  which  reeds, 
grasses,  and  rushes  are  applied ;  these  we  reserve  for  conaidersr- 
tion  in  our  next  i*per. 


Fig.  5. 
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HYDROSTATICS.—  X. 

THE   ARCHIMEDIAN    SCKEW — LIFTING  WHEEL — CHAIN   PUMP — 
LIFTING    PUMP — COMMON    PUMP — FOBCE    PUMP. 

ANOTHER  very  ingenious  and  elegant  machine,  acting  on  the 
same  principle  as  the  spokes  in  the  Persian  wheel,  was  invented 
by  the  celebrated  philosopher  Archimedes,  and  is  called  after 
him  the  Archimedian  Screw  (Fi?.  32).  It  consists  of  an  in- 
clined axis,  which  may  be  turned  by  a  winch.  One  end  of  this 
is  in  the  stream  or  reservoir  from  which  the  water  has  to  be 
raised,  and  the  other  over  the  reservoir  into  which  it  is  required 


Fig.  32. 

to  flow.  A  tube  or  pipe  is  twisted  spirally  round  this  axle,  the 
angle  at  which  it  is  twisted  being  so  arranged  that  as  it  is 
turned  by  the  handle  the  water  constantly  flows  towards  the 
upper  end.  A  glance  at  the  illustration  will  show  that  the 
portions  of  the  spiral  on  the  side  shown  all  incline  to  the  right, 
so  that  the  water  in  them  flows  in  that  direction.  When  used 
in  practice,  instead  of  a  tube  being  twisted  in  this  way,  a  spiral 
flange,  like  the  thread  of  a  screw,  but  projecting  to  a  much 
greater  distance,  is  fixed  on  the  axis  and  made  to  turn  inside  a 
straight  tube  which  it  just  fits. 

In  this  way  there  is  much  less  friction  of  the  water,  and  a 
larger  amount  can  be  raised  than  when  a  twisted  pipe  is  used. 
A  working  model  of  this  screw  can,  with  a  little  ingenuity,  be 
easily  constructed  with  a  piece  of  flexible  pipe. 

There  is  another  machine,  known  as  the  tympan,  which  is 
sometimes  used  to  raise  water,  and  acts  on  the  same  principle, 
though  constructed  differently.  A  hollow  drum  is  made  to  turn 
on  a  horizontal  axis,  motion  being  imparted  to  it  by  a  wheel 
working  in  the  cogs  round  its  edge.  This  drum  is  divided  into 
compartments  by  means  of  partitions  curved  in  a  similar  way 
to  the  spokes  of  the  Persian  wheel,  and  as  it  rotates  the  water 
enters  these  compartments,  and  is  emptied  at  the  axle  into 
channels  made  to  receive  it.  This,  however,  can  only  be  used 
with  advantage  when  the  water  is  not  required  to  be  raised  to 
a  great  height. 

The  next  machine  for  raising  water  which  we  shall  notice  is 
the  Lifting  Wheel.  This  is  an  ordinary  breast-wheel  with  the 
floats  inclined  backwards ;  but  instead  of  deriving  motion  from 
the  water,  it  is  turned  by  machinery  in  the  opposite  direction, 
and  thus  raises  the  water  into  the  channel  above.  It  is,  in 
fact,  a  breast-wheel  with  the  action  reversed.  In  comparing 
the  merits  of  these  different  machines,  we  must  consider  which 
of  them  causes  least  wasteful  expenditure  of  power,  and  also 
which  is  the  simplest  and  least  liable  to  get  out  of  order.  As 
a  rule,  boo,  the  ^  more  complicated  the  machine,  the  greater  is 
the  loss  from  friction  of  the  water  against  the  sides,  and  from 
opposing  currents.  Now,  in  the  lifting  wheel  just  mentioned, 
there  is  a  loss  by  leakage  of  the  water  between  the  floats  and 
the  sides,  and  if  a  stone  or  piece  of  wood  get  in,  there  is  a 
danger  of  its  injuring  the  wheel;  still  the  machine  is  simple 
in  construction,  and  where  the  water  has  not  to  be  raised  to  any 
great  height,  may  be  used  with  advantage. 

Another  way  of  making  this  machine  is  to  use  an  over-shot 
wheel  instead  of  a  breast-wheel.  Openings  are  then  made  in 


the  inside  of  the  cylinder,  and  troughs  placed  so  that  the 
buckets,  when  they  are  tilted  by  the  revolutions  of  the  wheel, 
empty  their  contents  through  these  openings.  There  are 
usually  two  of  these  troughs,  one  above  the  other,  for  some  of 
the  water  is  emptied  as  soon  as  the  buckets  are  slightly  in- 
clined, and  this  flows  into  the 
lower  one,  while,  if  the  buckets 
are  well  shaped,  the  greater 
portion  remains  in  them  till 
they  reach  nearly  the  highest 
part  of  the  wheel,  where  the 
second  trough  is  placed. 

In  digging  out  foundations 
for  buildings,  or  in  making 
embankments  to  keep  out 
water,  it  is  frequently  neces- 
sary to  employ  a  pump  of 
some  kind  to  remove  the 
water  that  accumulates,  and 
thus  keep  the  work  dry ;  and 
as  there  is  often  a  large 
amount  of  muddy  water  to  be 
removed,  and  many  stones  are 
present,  it  is  desirable  to  have 
a  machine  made  without  valves, 
so  as  not  to  be  liable  to  get 
out  of  repair;  it  should  also 
be  capable  of  being  easily 
moved,  and  set  up  again  at 
a  fresh  place.  Now  these  re- 
quisites are  best  obtained  by 
means  of  the  common  chain 
pump,  which  is  represented  in 
the  annexed  figure  (Fig.  33). 

Two  wheels  with  arms  ra- 
diating  like  spokes  are  pro-  rig.  :j.j. 

cured.      One   of    these,   B,   is 

fixed  beneath  the  surface  of  the  water ;  the  other,  A,  is  placed 
above  the  level  to  which  it  has  to  be  pumped.  This  latter  is 
turned  by  an  engine  or  any  other  motive  power  that  is  avail- 
able. Round  these  wheels  passes  an  endless  chain,  composed 
of  bars  of  iron  jointed  together ;  to  the  middle  of  each  of  these 
joints  of  the  chain  a  float-board  is  fixed.  These  are  all  made  of 
the  same  size,  so  as  to  fit  a  vertical  tube,  which  is  placed  with 
its  lower  end  below  the  surface  of  the  water,  while  at  the 
upper  end  a  spout  is  fixed,  from  which  the  water  is  conveyed 
away. 

The  wheel  A  is  turned  so  that  the  floats  ascend  in  the  tube, 
and  it  will  easily  be  seen  that  as  each  successive  board  enters 
it  raises  the  quantity  of  water  contained  between  it  and  the 
board  above.  There  is,  of  course,  a  considerable  loss  by  leak- 
age between  the  floats  and  the  side  of  the  tube,  but  practically 
this  is  of  little  importance,  and  it  diminishes  with  the  speed  at 
which  the  pump  is  worked. 

Frequently  the  floats,  instead  of  being  fixed  to  the  joints  of 
the  chain,  as  shown  here,  are  hinged  to  one  side,  and  thus  fall 
flat  when  descending.  The  wheels  A  B  may  then  be  replaced  by 
ordinary  flat  sheaves. 

This  pump  can  be  made  to  work  equally  well  if  the  tube  be 
inclined  instead  of  being  vertical,  and  this  adds  to  its  useful- 
ness, as  it  renders  it  more  easily  applied  in  many  cases. 

A  strange  modification  of  this  is  sometimes  employed.  Two 
wheels  are  fixed  as  before,  but  instead  of  an  endless  chain  with 
floats,  a  flat  rope,  loosely  woven  of  wool  or  horse-hair,  passes 
round  them;  flannel  is  also  sometimes  used  for  the  pur- 
pose. 

When  this  is  driven  rapidly  it  licks  up,  as  it  were,  a  large 
quantity  of  water  which  forms  a  layer  on  its  surface  half  an 
inch  or  more  in  thickness.  When  it  reaches  the  upper  wheel 
this  is  thrown  of  by  centrifugal  force,  but  it  may  be  removed 
at  any  place  by  letting  the  rope  pass  between  rollers.  This 
pump  has  not  come  into  general  use,  but  a  much  larger  amount 
of  water  can  be  raised  by  means  of  it  than  would  be  supposed. 
One  of  them  might  be  seen  in  action  a  short  time  since  at  the 
London  Polytechnic,  where  also  were  working  models  of  several 
other  hydraulic  machines. 

The  only  other  machine  of  the  first  class  which  we  shall  ex- 
plain now  is  the  Lifting  Pump.  Care  must  be  taken  not  to 
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confound  this  with  tho  common  or  traction  pump,  the  principle 
on  whioh  it  works  being  entirely  different. 

Tho  month  of  the  tube  in  whioh  tho  water  is  to  be  raised  is 
immersed  some  depth  in  the  water,  a  valve  opening  upwards 
Ui-,.,1  in  it  a  little  below  the  level  of  the  water  outside. 
I  A  piaten  with  a  valve  also  opening 

i        '  npwiinN   i*   mil. In   t-i  work    tln«   luw.-r 

y^V^      RM         l'art  °'  *"'•» aml  at  °*°n  "tro**  forces 
f  \    |  some  of  the  water  np  the  tube,  the 

valve  in  whioh  prevents  its  return 

Fig.  34  will  make  this  more  clear. 
A  B  represents  tho  pipe  in  whioh  the 
water  is  to  be  raised,  the  valve  being 
placed  at  c,  a  little  below  the  sur- 
face. D  is  tho  piston  with  its  valve ; 
and  this  is  moved  by  tho  arrangement 
of  pump-rods  shown,  tho  part  H  of  tho 
pip"  being  bent  BO  as  not  to  interfere 
with  tho  motion  of  the  rods.  In  the 
figure  the  piston  is  supposed  to  bo 
rising;  the  water  therefore  opens  the 
valve  0  and  rises  in  B.  When  D  has 
reached  ita  highest  point,  c  closes 
from  the  weight  of  the  water  above 
it,  and  while  the  piston  descends,  tho 
pressure  of  the  external  water  trying 

•v.    -~-    ~_    •    7      to  maintain  its   lovel  opens  the  valve 

.  :u.  in  D  and  allows  tho  tube  [again  to 

fill.      Thus   it  will  bo  seen  that  at 

every  stroke  of  the  piston  the  quantity  of  water  contained 
between  D  when  at  its  lowest  point  and  c  is  raised  in  the 
pipe.  In  this  pump  there  is  obviously  no  limit  to  the  height 
to  which  tho  water  can  be  raised  other  than  the  strength 
of  the  tube  and  the  power  required.  These  of  course 
increase  with  the  height,  for  tho  power  applied  to  the  pump- 
handlo  has  to  support  the  weight  of  a  column  of  water  equal 
in  area  to  the  piston,  and  whose  height  is  equal  to  that  of  the 
spout  abovo  the  water  in  the  well,  and  also  that  of  tho  pump- 
rods. 

This  kind  of  pump  is  chiefly  used  where  tho  depth  from  which 
the  water  has  to  be  raised  is  too  great  to  admit  of  the  use  of 
the  common  or  suction-pump.  The  main  disadvantages  attend- 
ing it  are  tho  length,  and  therefore  the  weight,  of  the  pump- 
rods  ;  and  also  tho  fact  that  tho  valves  must  be  situated  down 
the  well,  and  below  the  surface  of  the  water,  and  therefore  are 
difficult  to  get  at  when  it  is  necessary  to  mako  any  repairs  or 
alterations. 

Sometimes  this  pump  is  constructed  in  a  simpler  way.  A 
large  tube  or  cylinder  is  fixed  vertically,  and  has  at  the  bottom 
a  valve  opening  inwards  through  whioh 
tho  water  enters.  A  large  and  heavy 
plunger  hangs  loosely  in  this  cylinder ; 
at  the  collar,  however,  it  is  made  to  fit 
water-tight.  The  pipe  in  which  the 
water  is  to  be  raised  is  also  made  to 
open  into  the  lower  part  of  the  cylin- 
der, a  valve  being  placed  in  it,  as  shown 
in  Fig.  35,  to  prevent  the  return  of  the 
water.  The  plunger  is  suspended  by  a 
chain,  and  when  it  is  raised  the  water 
enters  the  cylinder  through  the  valve 
at  the  bottom.  The  piston  is  then 
allowed  to  descend  by  its  own  weight, 
tho  valve  at  tho  bottom  immediately 
closes,  and  the  water  is  forced  np  the 
side  pipe.  When  the  piston  again  rises, 
the  valve  in  this  pipe  closes,  thereby 
preventing  any  reflux,  and  the  cylinder 
fills  as  before. 

If  two  such  pumps  are  fixed  near 
together,  the  plungers  being  connected 


Fig.  35. 


to  opposite  ends  of  a  beam  turning  on  its  centre,  their  weights 
will  balance  each  other,  and  thus  leave  only  the  weight  of  the 
water  to  bo  overcome  by  tho  power.  In  such  a  caso  tho  primp 
may  bo  worked  by  a  man  walking  from  end  to  end  of  the  beam; 
and  as  in  this  way  his  power  is  mainly  employed  in  raising  his 
own  weight,  a  largo  amount  of  work  may  be  accomplished, 
especially  as,  owing  to  the  simple  construction  of  the  machine, 
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power,  and  answers  Ha  purpose  well. 

We  will  now  enmider  the  aaoond  dase  of  manhines,  or  those 
which  act  by  the  preseurs  of  the  air.  As  we  shall  see  when  we 

come  to  treat  of  pneumatics,  the  air  yr on 

with  a  pressure  of  about  1ft  Ibs.  per  sqnate  iaeb. 
prssint  be  taken  for  granted,  bot  will  be  folly 
shortly.     By  means  of  this  pressure  all  the  •MBbiai 
dass  work. 

Now  of  these  the  most  important,  because  by  far  the  moat 
commonly  used,  is  the  ordinary  eaoMoo-pusop.  Tb«  construction 
and  action  of  this  will  easily  be  understood  by  iifsfeeni  to 
Fig.  86.  F  is  the  suction-pipe,  whioh  paseea  down  into  the 
well  from  which  the  water  is  to  be  brought.  This  pipe  is 
usually  fitted  with  a  grating,  or  dee  the  end  ie  dosed,  and  a 
number  of  small  openings  bored  near  it,  so  that  the  water  ie 
slightly  strained,  and  stones  and  other  bodies,  whioh  would  in- 
terfere with  the  action  of  the  valves,  are  exduded.  The  barrel 
D  fits  on  to  the  end  of  the  suction-pipe,  a  valve  s  opening  op- 
wards  being  inserted  at  the  junction  of  the  two.  This  valve 
with  its  setting  is  known  as  the  "lower-box,"  and  should  be  made 
BO  that  it  can  be  taken  out  for  repairs 
without  disturbing  tho  barrel.  !•  re- 
presents the  plunger  or  upper  box ;  this, 
too,  is  fitted  with  a  flap  valvo,  and  is 
fixed  to  tho  piston-rod,  motion  being 
communicated  to  it  by  the  handle, 
which  is  a  bent  lever  of  the  first  kind. 

When  tho  pump  is  first  set  to  work, 
all  tho  parts  arc  full  of  air,  which  has 
to  be  removed,  and  as  the  valves  are 
not  usually  very  accurately  made,  there 
is  sometimes  a  little  difficulty  in  accom- 
plishing this.  A  little  water,  however, 
poured  into  the  barrel  makes  the  valves 
close  more  nearly  air-tight.  When  tho 
piston  is  raised,  a  partial  vacuum  is 
produced  in  r,  the  air  pressing  on  the 
water  in  the  well  forces  it  np  into  the 
tube  to  supply  this.  Thus  at  each 
stroke  some  of  the  air  is  expelled,  till 
at  last  the  water  rises  so  as  to  pass 
through  the  valve  into  the  barrel.  The 
pipe  is  then  full  of  water,  and  remains 
ao.  The  valve,  however,  must  not  be 
more  than  about  thirty  feet  above  the 
water  in  the  well,  or  the  water  will  not 
rise  to  it.  When  the  water  has  thus 
reached  the  lower  box,  it  will  at  the 
next  ascent  of  the  piston  rise  and  fill 
the  barrel  of  the  pump  ;  and  as  the 
piston  is  again  depressed,  the  valve  s  will  close,  and  the  water 
will  then  open  the  valve  in  the  plunger  and  rise  above  it. 
This  water  is  by  the  next  rise  of  the  piston  brought  to  the 
level  of  the  spout,  from  which  it  issues,  while  at  the  same  tiro* 
a  fresh  supply  of  water  rises  into  the  barrel.  Thus  at  each 
stroke  tho  quantity  of  water  contained  in  the  barrel  between 
the  two  valves  is  raised  and  issues  from  the  spout.  It  i« 
clear  that  here,  too,  the  weight  of  the  whole  column  of 
water  in  the  suction-pipe  has  to  be  supported  by  the  power 
applied. 

Pumps  of  this  kind  were  employed  long  before  it  was  known 
on  what  principle  they  acted.  The  explanation  then  given  was 
that  when  the  piston  was  raised  a  vacuum  was  created,  and. 
since  "  Nature  abhorred  a  vacuum,"  the  water  rushed  in  to  fill 
it.  This  explanation  satisfied  people  for  some  time,  but  one  day 
some  men  were  fixing  a  pump  in  an  unusually  deep  well,  and 
found  to  their  surprise  that  they  could  not  raise  the  water  above 
thirty  or  thirty-two  feet.  Having  tried  in  vain  to  solve  the 
difficulty,  they  consulted  Galileo,  the  most  celebrated  philosopher 
of  tho  day,  who  replied  that  "  Nature  only  abhorred  a  vaeoum 
to  the  height  of  thirty-two  feet."  Thin  explanation,  however. 
ili.l  not  satisfy  on<>  of  his  pupils,  named  Torrioelli ;  so  he,  and 
afterwards  Pascal,  tried  various  experiments  with  different 
li.iuMs  in  the  place  of  water,  and  at  length  hit  on  the  eorreet 
explanation-  -that  it  was  the  pressure  of  the  external  air  whioh 
caused  the  liquid  to  rine  in  the  pump,  and  that  therefore  it  wooM 
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Fig.  37. 


only  rise  till  its  pressure  -was  such  as  to  balance  that  of  the 
air.  This  height  is  found  to  vary  between  thirty  and  thirty- 
four  feet. 

We  see  then  that  though  this  pump  is  generally  used,  it  will 
not  answer  when  the  water  has  to  be  raised  more  than  thirty 
feet,  nor  will  it  raise  it  above  its  own  level.  In  cases,  therefore, 
where  these  are  required,  a  different  kind,  known  as  the  Force 
Pump,  is  employed  (Fig.  37).  This  machine  is  usually  placed  some 
distance  above  the  level  of  the  water,  which  is  first  raised  in  it  on 
the  principle  of  the  ordinary  pump,  and 
then  forced  to  the  required  elevation. 
The  annexed  illustration  will  explain 
its  construction.  The  suction-pipe  and 
barrel  are  constructed  in  exactly  the 
same  way  as  in  the  common  pump;  the 
plunger,  however,  instead  of  having  a 
valve  in  it,  is  made  solid ;  and,  instead 
of  the  spout  for  the  water  to  issue  from, 
a  pipe  leads  from  the  lower  part  of  the 
"barrel  to  a  reservoir  or  air-chamber,  c. 
A  valve,  B,  closes  the  opening  of  this, 
and  another  pipe,  D,  passes  into  the 
reservoir,  its  mouth  being  rather  below 
the  middle ;  up  this  pipe  the  water  is 
forced.  We  will  suppose  the  barrel  to 
be  full  of  water,  and  the  piston  just 
beginning  to  descend.  The  valve  A 
closes  at  once,  and  the  water,  'having 
no  other  escape,  passes  through  the 
valve  B  into  the  reservoir  c.  The  air 
which  fills  the  part  of  this  above  the  mouth  of  the  pipe  acts  as  a 
spring,  and  checks  the  flow,  but  by  its  reaction  forces  the  water 
up  the  pipe  D.  When  the  piston  again  rises,  B  closes,  and  a 
fresh  supply  of  water  enters  through  A,  and  the  same  process  is 
repeated  at  each  stroke. 

This  pump  is  very  similar  in  construction  to  the  lifting  pump 
before  described,  only  it  is  placed  above  the  water,  thereby 
saving  the  weight  of  the  rods,  and  it  acts  partly  by  suction. 
When  made  in  this  way,  the  greatest  strain — if  the  water  has 
to  be  raised  to  any  great  height — is  when  the  handle  is  being 
raised.  This  is  rather  a  disadvantage,  and  to  remedy  it  the 
top  of  the  barrel  is  sometimes  closed,  the  pump-rod  being  made 
to  work  through  a  collar,  which  is  packed  to  prevent  the  escape 
of  the  water.  A  valve  is  then  placed  in  the  piston,  and  the 
pipe  leading  to  the  air-chamber  proceeds 
from  the  upper  instead  of  from  the 
lower  part  of  the  barrel.  The  water  in 
this  way  rises  above  the  piston,  and 
when  the  latter  is  raised,  is  forced  into 
the  chamber,  and  thus  up  the  pipe  D. 

In  either  of  these  modes  of  construc- 
tion the  water  is  only  raised  while  the 
piston  is  moving  in  one  direction.  A 
reference  to  the  figure  will  show  that 
when  the  piston  is  rising  it  draws  up 
the  water  into  the  barrel,  and  when  it 
descends  it  forces  it  into  the  reservoir. 
A  plan  has,  however,  been  devised  by 
which  both  these  processes  may  be 
carried  on  simultaneously,  and  thus  a 
constant  stream  of.  water  be  produced. 
A  branch  of  the  supply-pipe,  A  (Fig.  38), 
enters  the  lower  part  of  the  cylinder  at 
a,  and  another  branch  enters  the  upper 
part  at  It  ;  in  the  same  way  branches  of 
the  exit-pipe,  B,  communicate  with  the 
upper  and  lower  parts  of  the  cylinder  at 
c  and  d.  These  openings  are  closed  by  valves  which  all  open 
to  the  right.  The  piston  is  solid,  and  in  the  figure  is  supposed 
to  be  descending  ;  the  valve  6  at  the  upper  supply-pipe  is 
therefore  open,  and  the  water  is  sucked  up  through  it  into  the 
cylinder,  at  the  same  time  the  water  under  the  piston  is  being 
driven  up  the  lower  exit-pipe.  When  the  motion  of  the  piston 
is  reversed,  the  other  two  valves  open,  and  the  water  enters  by 
the  lower  supply-pipe,  and  escapes  by  the  upper  exit.  A 
constant  flow  is  thus  produced  ;  a  further  advantage  of  this  is 
that  the  pressure  is  the  same  on  the  piston-rod  whichever  way 
tt  is  moving. 


Fig.  38. 


THE    THEORY    AND    PRACTICE    OF 
EDUCATION.— IV. 

EMINENT   TEACHERS,    PRACTICAL   AND   THEORETICAL. 

NEVER,  probably,  since  the  world  began,  has  so  much  and  such 
universal  attention  been  paid  to  the  theory  and  practice  of 
education  as  at  the  present  time.  Various  causes  have  by 
slow  degrees  led  up  to  this  result.  The  dominating  spirit  of 
the  Christian  faith,  as  developed  and  exemplified  by  its  Divine 
Founder,  is  that  of  love—  love  to  God,  and  love  to  his  crea- 
tures. "  Inasmuch  as  ye  have  done  it  unto  one  of  the  least  of 
these  my  brethren,  ye  have  done  it  unto  me."  This  love  has 
manifested  itself  among  Christian  nations  in  every  age,  since 
the  Saviour  enunciated  the  great  command,  "  Thou  shalt  love  thy 
neighbour  as  thyself,"  by  unceasing  efforts  and  sacrifices  for 
the  relief  of  poverty  and  distress.  But  Experience  is  a  great 
teacher ;  and  we  have  slowly  learnt  from  hia  instructions  that 
Ignorance  is  the  fruitful  parent  of  many  evils,  and  are  now 
seeking  to  prevent  by  the  spread  of  knowledge  the  miseries 
which  formerly  we  have  only  sought  to  relieve.  Again,  this 
gradual  growth  of  healthy  opinion  in  favour  of  education  has 
been  accompanied  by  an  improved  comprehension  of  its  true 
nature,  a  fuller  sense  of  the  elements  of  which  it  consists,  and 
of  the  methods  by  which  it  may  be  imparted  with  the  greatest 
probability  of  success.  One  after  another,  as  the  ages  have 
rolled  away,  men  of  wide  sympathies,  earnest  aspirations,  loving 
hearts,  and  philosophic  minds  have  arisen,  who  have  given 
mighty  impulses  to  the  cause,  chased  away  antiquated  notions, 
and  purified  the  aims  and  directed  the  efforts  of  those  who  have 
sought  to  render  education,  in  the  best  sense,  the  birthright  and 
abiding  possession  of  all  mankind.  This  article  will  be  devoted 
to  a  few  of  the  most  prominent  amongst  these  worthies. 

Socrates  was  born  B.C.  469,  near  the  town  of  Athens,  the 
capital  of  Greece,  and  was  one  of  the  most  celebrated  philo- 
sophers and  teachers  of  ancient  times.  This  is  not  the  place  to 
speak  of  his  exploits  in  war,  his  labours  and  triumphs  in  philo- 
sophy, his  domestic  trials,  or  his  untimely  death.  We  mention 
him  here  because  he  was  the  first,  as  far  as  history  reveals  to 
us,  who  systematically  employed  the  interrogative  method  of 
teaching  which  is  now  in  such  general  use  amongst  practical 
educators.  It  is  sometimes  called  "the  Socratic  Method."  He 
neither  opened  a  school  nor  gave  public  lectures,  like  other 
philosophers  of  that  period,  but  went  about  into  all  the  public 
places  of  the  city,  seeking  to  arouse  a  desire  for  knowledge  and 
a  love  of  right  in  the  hearts  and  minds  of  all  who  would  listen 
to  him,  whether  young  or  old.  He  first  sought  to  drive  out  of 
the  minds  of  his  pupils  all  false  conceit  of  knowledge,  and 
to  make  them  deeply  sensible  of  their  ignorance ;  and  then 
would  proceed  to  explain  to  them  in  the  clearest  manner  the 
things  which  they  ought  to  know. 

John  Milton,  the  sublime  poet,  the  wise  and  far-seeing  states- 
man, lived  from  1608  to  1674.  Besides  other  prose  works,  he 
wrote  a  tractate  on  education  about  the  year  1644,  addressing 
it  to  "  Master  Samuel  Hartlib."  In  this  production,  Milton 
severely  censures  the  practice  which  was  then  prevalent,  of 
spending  "  seven  or  eight  years  merely  in  scraping  together  so 
much  miserable  Latin  and  Greek  as  might  be  learned  otherwise 
easily  and  delightfully  in  one  year."  He  then  rapidly  sketches 
out  a  plan  of  education  in  general  terms,  taking  in  a  vast  range 
of  study,  and  a  complete  course  of  physical  exercise,  intended 
to  make  good  men  and  good  governors,  and  "  such  as  shall 
deserve  the  regard  and  honour  of  all  men  where  they  pass,  and 
the  society  and  friendship  of  those  in  all  places  who  are  best 
and  most  eminent."  But  he  entirely  overlooks  the  training  and 
instruction  of  the  poorer  classes — a  subject  which  now  engrosses 
almost  universal  attention  and  solicitude. 

John  Locke  was  born  at  Wrington,  in  Gloucestershire,  in  the 
year  1632,  and  died  in  1704.  He  was  educated  at  Westminster 
School,  from  whence  he  passed  to  Oxford.  In  1664  he  went 
to  Berlin  as  secretary  to  Sir  W.  Swan,  arid  on  his  return  to 
England  in  1665  became  acquainted  with  Lord  Ashley,  after- 
wards Earl  of  Shaftesbury,  and  formed  with  him  a  friend- 
ship which  continued  until  the  death  of  that  nobleman.  In 
1687  Mr.  Locke  completed  his  great  work  "  Concerning  the 
Human  Understanding,"  and  about  the  year  1693  he  published 
his  "  Thoughts  Concerning  Education,"  a  work  which  was 
destined  to  produce  important  changes  in  the  system  of  educa- 
tion which  was  then  in  use.  He  commences  his  remarks  with 
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the  Msortion,  that  "  A  sound  mind  in  a  sound  body  is  a  short 

but  full  d.'-icrijition  M|"  ;i   li.ij.py  ntiito  in  thin  world."      I 

':•••!!  .-h ml. I  n..t  bo  too  warmly  clothed,  but 
.-ii'MiM  !..•  inuri-d  1.1  li.-:n-  tin-  changes  of  climate ;  the  feet  are  to 
be  washed  daily  In  oold  water,  and  the  child  must  be  taught  to 
«  mi  '•  when  he  U  of  an  ago  able  to  loani,  and  has  any  one  to 
teaoh  him."  Tho  Romans  thought  it  so  necessary  that  they 
ranked  it  with  letters :  "  Neo  literas  didioit  neo  natare. '  « 
nhould  be  niuoh  in  tho  opon  air,  and  aa  littlo  as  may  be  by  the 
fire,  evon  in  winter.  Sitting  on  tho  ground,  und  drinking  oold 
drink-,  w lulu  the  blood  is  boated  with  exercise,  must  be  rigorously 
i"  -rln.ld.'ii  to  tho  .-liiM.  HO  that  tho  habit  thus  formed  may  pro- 

mi  when  ho  booomea  a  man.      Suitublo  dirootions  then 
follow  ruspt-rtiug  olothon,  diet,  meals,  drink,  fruit,  sleep,  physio, 

Doe  .-lire  being  thus  had  to  keep  the  body  in  strength  and 
vigour,  tho  next  and  principal  thing  is  to  sot  tho  mind  right, 
ainoe  tho  difference  to  be  found  in  th.i  m.iiim-r-  :u.d  aliilition  of 
i:i.-i :  i-i  owing  more  to  thoir  education  than  to  anything  else.  The 
child  must  bo  taught  tin-  habits  of  aolf-oontrol  and  aelf-donial, 
and  tin  led  to  avoid  lying,  equivocations,  and  potty  ozousos ; 
sluuild  leiirn  implioitly  to  obey  his  parents,  whilo  tho  priiH-ip:-.! 
punishment  for  wrong  doing  should  be  tho  loas  of  his  parents' 
lovo,  and  his  chief  roward  their  smile.  After  many  mm. 
tiona  on  tho  points  necessary  to  form  tho  manners  and  morals  of 
youth,  our  author  comes  at  length  to  tho  subject  of  "  learning," 
and  under  this  head  ho  furnishes  a  most  comprehensive  and 
elaborate  programme,  on  which  wo  can  only  find  apace  to  make 
one  or  two  passing  remarks.  Ho  advises  that  reading  should  bo 
taught  at  first  as  a  pastime  and  not  a  task,  that  writing  should 
be  taught  by  tracing  over  copies  printed  with  rod  ink,  and 
recommends  that  drawing  should  follow  writing.  Languages 
are  best  taught  by  speaking  them  with  the  pupil,  and  in  default 
of  this  by  interlinear  translations,  a  method  of  which  ho 
appears  to  have  been  the  originator.  There  can  be  no  doubt 
that  this  work  of  tho  "immortal  Locke"  has  produced  a  very 
salutary  effect  in  rendering  education  more  natural  and  there- 
fore more  useful,  and  that  even  now  it  is  well  worth  perusal. 

Henry  Pestallozzi  was  a  native  of  Zurich,  in  Switzerland,  and 
lived  from  1745  to  1827.  While  at  school  ho  was  distinguished 
for  his  energy  and  for  the  benevolence  of  his  disposition ;  and 
so  earnest  was  his  application  to  study  when  a  young  man  that 
he  fell  into  a  serious  illness.  On  his  recovery  he  entirely  altered 
his  mode  of  life,  burnt  his  papers,  gave  up  reading,  and  applied 
himself  to  agriculture,  and  bought  a  farm  in  the  canton  of 
Aargau.  While  thus  engaged,  his  mind  was  led  to  contemplate 
the  misery  with  which  he  was  surrounded,  and  he  began  to  con- 
sider the  want  of  education  as  the  principal  source.  At  Nenhof 
he  received  into  his  house  fifty  children,  orphans  of  the  poorest 
class,  or  of  vagabond  beggars,  acted  as  father  to  them,  found 
them  employment,  superintended  their  education,  and  gave  them 
all  the  instruction  that  might  be  useful  in  their  circumstances. 
To  effect  this  he  followed  an  original  plan,  forming  his  pupils 
into  classes,  so  as  to  occupy  the  attention  of  the  whole  while  he 
fixed  the  attention  of  each  individual  child.  He  continued  for 
fifteen  years  in  this  establishment,  without  receiving  help,  cither 
from  private  individuals  or  any  public  body.  He  afterwards  re- 
moved to  ITnterwalden,  and  opened  an  asylum  for  the  children 
of  the  inhabitants  of  Stanz,  a  village  in  that  canton.  He  next 
went  to  Burgdorf,  where  he  attracted  the  attention  of  men 
who  were  both  able  and  willing  to  help  him.  In  1804  his  insti- 
tution was  transferred  to  Miinchen  Buohsee,  and  soon  after- 
wards tho  government  of  the  Canton  do  Vand  offered  him  the 
choice  of  one  of  seven  spacious  chateaux  in  the  canton,  where 
he  might  take  up  his  residence  for  life.  Ho  fixed  on  that  of 
Yverdun,  to  which  place  he  removed  his  establishment.  Some 
time  before  his  death  Pestallozzi  retired  to  Neuhof,  where  he 
originally  commenced  his  benevolent  work,  in  order  to  complete 
the  corrected  and  augmented  edition  of  his  writings,  and  con- 
cluded his  days  on  tho  17th  of  February,  1827.  Among  the 
published  works  of  Pestallozzi  are  "  Leonard  and  Gertrude, " 
and  "  Letters  on  Early  Education,"  in  which  he  fully  developes 
the  principles  on  which  his  system  is  founded,  and  shows  how 
they  may  be  exemplified  in  practice.  Pestallozzi  was  without 
doubt  one  of  tho  most  distinguished  educators  which  the  world 
ever  produced.  Life,  intellect,  and  wealth  were  devoted  unre- 
servedly to  this  object.  Ho  developed  and  systomatised  infant 
education,  and  to  this  end  he  appears  to  have  originated  the  mode 
of  mental  training  by  object  lessons  which  is  now  so  well 


He  insist*  strongly  on  the  importance  of  education  ia 
the  earliest  stages  of  life,  and  considers  it  neeeseary  that  all 
the  faculties  inputted  in  bonan  nature  shoal 
developed.     "  A  child  is  a  bcbg  endowed  with  all  the 
human  nature,  bat  none  of  them  developed ;  a  e«d  NO< 
When  the  bud  unelees*.  every  one  of  the  leave 
n>mitiiix  U.IIH..I.      Su--h  mint  U-  t»i«  DVOMH  ,.f 

AoWtftatiM  deserves  a  proaUnentaotiee  in  this  artiole,  as  the 
foiinder  and  apoetb  of  Sunday^ebooh^  which  were  first  deinitaly 
originated  by  that  gsntlisssn,  in  the  city  of  Ohsiistir.  to 


1783.     Up  to  this  time,  Hunday  wa*  the  day  espaoielly  set  apart 
by  tho  children  of  the  great  majority  of  the  lower  nl  .....  of  the 


people  for  rndenees,  noise,  and  disorder, 
drinking  all  the  day  long.  Mr.  Keikes  wa*  much  troubled  by 
this  state  of  thing.,  aad  determine*:  to  find  a  remedy  i  he  hired 
a  small  room,  filled  it  with  children,  and  paid  a  f  ew  poor  penoae 
to  teaoh  them.  From  this  small  banning,  as  from  a  grain  of 
mustard-need,  sprang  the  Sunday-school  system,  whiefa  within 
seventy  years  covered  with  ite  mighty  branches  every  part  of  the 
civilised  world.  "  Few  of  the  moral  powers  which  have  acted 
for  tho  hist  sixty  or  seventy  yean  upon  oar  population  have 
done  more  for  it*  benefit  than  Sunday-school*  have  effected." 

Kolert  Owen  ia  generally  admitted  to  have  the  great  honour 
of  originating  infant  tehoolt,  and  fir*t  bringing  them  into 
successful  operation.  Mr.  Owen's  infant  schools  were  in  foil 
activity  so  far  back  aa  the  year  1816.  Infant  schools  are  now 
almost  entirely  confined  to  the  children  of  the  lower  classes  s 
but  we  see  no  reason  why  their  benefits  should  not  be  reaped  by 
all.  In  these  schools  tin-  plans  and  methods  of  PeetaUoszi  are 
closely  followed,  and  evjry  infant-school  teacher  should  be 
especially  animated  by  his  spirit 

Andrew  Bell  was  born  in  the  city  of  St.  Andrews  i: 
Ho  was  a  plodding,  industrious  boy,  and  fond  of  his  books,  la 
tho  year  1774,  after  having  matriculated  at  college,  be  embarked 
for  America,  whore  he  spent  some  years,  chiefly  hi  tuition, 
and  then  returned  to  England.  We  next  read  of  his  »MUng 
Bath  and  Bristol,  and  ultimately  finding  his  way  back  to  Scot* 
hind,  where  ho  took  orders  in  the  English  Church,  and  shortly 
after  was  elected  minister  of  the  Episcopal  Chapel  at  Leith. 
Dissatisfied  with  this  position,  and  seeing  no  satisfactory 
prospect  of  advancement,  he  determined  to  go  to  India,  and 
push  his  fortune  there.  A  diploma  of  M.D.  was  granted  to  him 
by  the  University  of  St.  Andrews,  and  he  reached  Madras, 
June  2nd,  1787.  Dr.  Boll  was  received  very  favourably,  obtained 
various  lucrative  appointments  in  a  very  short  time,  and  ulti- 
mately became  Superintendent  of  the  Military  Orphan  Asylum 
at  Madras.  Ho  devoted  himself  to  this  important  work  with 
great  zeal  and  earnestness,  but  was  hindered  and  distressed  by 
incapable  teachers,  want  of  discipline,  and  by  the  slow  progress 
of  the  children,  even  in  learning  the  alphabet.  While  in  this 
state  of  mind,  an  apparent  accident  suggested  to  him  the  novel 
expedient  of  causing  children  who  were  learning  their  fetters  to 
trace  them  on  a  board  strewn  with  sand.  His  teachers  disregarded 
his  orders  on  this  matter,  or  carelessly  executed  them  ;  and  he 
was  thus  led  to  employ  the  services  of  a  boy,  on  whose  obedience 
and  cleverness  he  could  rely.  He  soon  tried  the  same  experi- 
ment in  the  class  next  in  order,  and  so  on  through  all  the  classes  t 
and  great  improvement  in  the  subjects  of  instruction,  and  in  the 
morals  and  discipline  of  tho  school,  is  said  to  have  taken  place. 
Dr.  Bell  returned  to  England  from  India  in  1796,  printed  a 
pamphlet  explaining  his  method  in  1797,  and  the  A"a/»<m«J 
Society  for  the  establishment  of  schools  for  the  poor  in  connec- 
tion with  the  Church  of  England  was  formed  in  1811.  Dr.  Bell 
continued  to  labour  in  connection  with  this  society  for  more 
than  twenty  years,  and  died  at  Cheltenham  in  1832. 

Joseph  Lancatter  was  born  in  Kent  Street,  Sonthwark.  on  the 
27th  of  November,  1778.  At  an  early  period  of  life  his  heart 
was  deeply  stirred  with  love  to  God,  and  with  a  desire  to  devote 
himself  to  his  service.  When  only  fourteen  years  of  age,  he 
read  Clarkson's  "  Essay  on  the  Slave  Trade,"  and  was  so  omeh 
moved  by  ite  statements  that  he  started  from  home,  without 
the  knowledge  of  his  parents,  on  his  way  to  Jamaica,  to  teach 
the  poor  blacks  to  read  the  Word  of  God.  While  still  ycunf  he 
became  a  member  of  the  Society  of  Friends,  and  soon  after  this 
his  attention  was  directed  to  the  education  of  the  poor.  ' 
lamentable  condition  and  worse  than  useless  character  of  the 
then  existing  schools  for  poor  children  filled  his  mind  with  pity, 
and  a  desire  to  provide  a  remedy,  and  in  1798  he  made  his  first 
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public  efforts  in  education.  Before  this  time,  however,  he  had 
gathered  a  number  of  children  together,  and  his  father  had  pro- 
vided the  schoolroom  rent  free.  Though  not  yet  eighteen,  he 
had  nearly  ninety  children  under  instruction,  many  of  whom 
paid  no  school  fee.  When  only  in  his  twenty-first  year,  he  had 
nearly  a  thousand  children  assembled  round  him  in  his  new 
premises  in  the  Borough  Road.  Mr.  Lancaster  had  not  pro- 
ceeded far  in  his  attempts,  before  he  was  confronted  by  a  great 
difficulty.  Possessed  of  small  means,  and  surrounded  by  pupils 
with  no  means  at  all,  he  must  either  relinquish  his  benevolent 
work,  or  discos  er  some  method  of  conducting  his  school  without 
paid  teachers,  and  without  books.  In  this  dilemma,  he  hit  upon 
the  plan  of  training  the  elder  and  more  advanced  children  to 
teach  and  govern  the  young  and  less  advanced  scholars ;  and  he 
denominated  this  method  of  conducting  a  school  the  "  monito- 
rial system.' '  To  overcome  the  difficulty  about  books,  he  caused 
large  sheets  to  bo  printed  over  with  the  necessary  lessons,  had 
them  pasted  on  boards,  and  hung  up  on  the  school  walls ;  round 
each  lesson  some  ten  or  twelve  children  were  placed,  under  the 
care  of  a  trained  monitor.  This  system  quickly  attracted  con- 
siderable notice  and,  in  1805  Mr.  Lancaster  had  an  interview 
with  King  George  III.,  on  which  occasion  his  Majesty  uttered 
the  memorable  words,  "  It  is  my  wish  that  every  poor  child 
in  my  kingdom  may  be  taught  to  read  the  Bible." 

In  1808  a  society  was  formed  to  carry  on  the  work  which 
Lancaster  had  commenced,  entitled  "  The  Society  for  Promoting 
the  Royal  British  or  Lancasterian  System  for  the  Education  of 
the  Poor."  This  title  was  ultimately  exchanged  for  the  simple 
and  more  comprehensive  designation,  "  The  British  and  Foreign 
School  Society."  After  many  changes  of  fortune,  which  our 
limits  will  not  permit  us  even  to  mention,  Mr.  Lancaster  went 
to  America  in  1818,  where,  after  twenty  years,  his  career  was 
suddenly  brought  to  a  close  by  a  deplorable  accident.  He  was 
run  over  in  the  streets  of  New  York ;  his  ribs  were  broken,  and 
his  head  very  much  lacerated.  He  was  immediately  taken  to 
the  house  of  a  friend,  where  he  died,  October,  1838.  Dr.  Bell 
and  Mr.  Lancaster  both  claimed  the  honour  of  discovering  the 
monitorial  system,  and  we  need  not  hesitate  to  give  it  to  both. 
It  is  most  probable  that,  placed  in  similar  circumstances,  and 
beset  with  similar  difficulties,  the  same  solution  of  these  diffi- 
culties occurred  at  nearly  the  same  time  to  Dr.  Bell  in  India, 
and  to  Joseph  Lancaster  in  England. 

David  Stow  is  distinguished  as  the  author  of  what  is  usually 
called  "  The  Glasgow  Training  System."  This  system  seeks  to 
dispense  entirely  with  the  services  of  monitors,  and  groups  the 
children  together  in  a  large  gallery,  in  front  of  which  the  teacher 
stands,  and  instructs  the  pupils  by  means  of  "gallery  lessons." 
Secular  instruction  is  included  in  the  programme  of  this  sys- 
tem, but  its  primary  object  is  moral  training  based  upon  the 
Scriptures.  To  use  the  words  of  Mr.  Stow,  "  Bible  training, 
therefore,  is  the  basis  and  the  standard  of  moral  training,  and 
forms  a  daily  and  an  essential  feature  in  the  training  system." 

But  we  must  close  our  brief  notices.  Even  while  we  do  so, 
names,  one  after  another,  crowd  upon  our  memory,  and  seem  to 
call  for  at  least  a  passing  word.  Ascham,  Fellenberg,  Jacotot, 
Wilderspin,  Wood,  Abbot,  Pillans,  Frobel,  Knight,  Cassell, 
Brougham,  form  but  a  small  number  of  those  illustrious  men 
who  have  helped  to  advance  the  education  of  the  people.  Let 
us  all  seek  at  least  to  emulate  their  example,  if  we  cannot 
equal  their  exertions  or  rival  their  genius. 


LESSONS   IN   ITALIAN.— XXVI. 

WE  proceed  in  this  lesson  with  a  continuation  of  exercises  for 
practice. 

VOCABULARY. 


A     long      time,      un 

pez-zo. 
All,  tut-to. 
Already,  gid. 
Arrived,        ar-ri-vd-to 

(with  essere). 
As  though,  cd-me  se. 
At  home,  in  cd-sa. 
Befor'e,  a-van-ti. 
But,  ma  (orpe-ro). 
Country,  cam-pd-gna. 
Courier,  cor-rie-re. 
Deceived,  de-Zu-so. 


Discourteous,      tn-ci- 

vi-lc. 

Doubt,  dti-bi-to. 
Esteemed,  sti-md-to. 
Favourable,    fa-vo-rt- 

vo-le.  [cto. 

For  this  reason,  per- 
Goiie,    an-dd-to    (with. 

essere).  [peY-bo. 

Haughty      man,      su- 
Here,  qul. 

Honoured,  o-no-rd-to. 
I  said,  dis-si. 


111,  am-ma-ld-to. 
In  the  mouth,  in  bdc-ea. 
Incautious,  in-ccui-to. 
It,  rie. 

Kind,  u-md-no. 
Last,  scdr-so. 
Live,  vi-ve-te. 
Merchant,  mer-cdn-te. 
Monday,  lu-ne-di. 
Never,  md-i. 
Old,  vlc-cliio. 
Or  else,  poi-chc  al-tri- 
me'n-ti. 


Parents,  ge-nt-td-ri. 
Paris,  Pa-ri-gi. 
Returned,    ri-tor-nd-to 

(with  essere). 
Sunset,  iZ  tro-mon-tdr 

del  sd-Ze.  [so. 

Suspicious,   so-spet-td- 


Sweet,  pleasant,  d6l-ce. 
Theatre,  ted-tro. 
There,  m. 
They   asked,    do-man- 

dd-ro-no. 

They  say,  si  di-ce. 
Too  credulous,  trop-po 


Weather,  lem-po. 
When,  qudn-do. 
Where,  dd-ue. 
Whether,  se. 
Who,  chi. 
With       them, 

U-ro. 

Word,  pa-ro-la. 
Young,  gio-va-ne. 


That  you  may  never        cre-du-Zo. 

repent,       af-fin-che    To  see,  a  ve-d6-re. 
non  pen-tir-vi  md-i.      Unless,  pur-c7ie — non. 

EXERCISE  37. 

1.  Pleasant  words  are  suspicious  in  the  mouth  of  a  haughty 
man.  2.  Who  has  been  here  ?  3.  The  brothers  of  the  young 
merchant  have  been  here  to  see  whether  you  were  at  home. 
4.  Where  have  they  been  ?  5.  They  have  been  a  long  time  in 
the  country.  6.  They  never  were  discourteous  ;  for  this  reason 
they  were  honoured  and  esteemed  by  all.  7.  When  were  thy 
parents  with  thy  uncle  ?  8.  Last  Monday,  they  had  arrived 
there  before  sunset.  9.  I  should  have  gone  there  with  them  if 
I  had  not  been  ill.  10.  Live  as  though  you  were  old,  that 
you  may  never  repent  of  having  been  young.  11.  Be  kind,  but 
be  not  too  credulous  and  incautious,  or  else  thou  wilt  be  de- 
ceived. 12.  They  say  that  the  courier  has  already  returned 
from  Paris,  but  I  doubt  it,  unless  the  weather  has  been  favour- 
able. 13.  They  asked  where  you  were.  14.  I  said  that  you 
were  in  the  theatre. 

VOCABULARY. 

Affair,  cd-so.  Journey,  vidg-gio. 

All  that  thou  wishest,  Just   now,   poc'    dn-zi 

tiit-to  cio  che  brd-mi.         (or  pd-co  pri-ma). 

Believes,  cre-de.  Many,  mdl-ti. 

Count,  cdn-te.  Means,  mez-zo. 

Economical,     e-cd-no-  Necessary  knowledge, 

mi-co.  ne-ces-sd-ria    co-gni- 

Enough,  ab-ba-stdn-za.         zid-ne. 


Fine  weather,  bel  tem- 
For,  in.  [po. 

Good  intention,  buon 

pro-po-ni-men-to. 
Greater     satisfaction, 

mag-gi6r    sod-dis-fa- 

zio-ne. 

He  says,  di-ce. 
I  do  not  think  so,  nol 

cre-do. 

I  doubt,  d&-bi-to. 
In.  an  agreeable  man- 
ner,      ag-gra-de-vol- 

men-le. 

Indeed,  in  ve-ro. 
It,  lo  (before  the  verb) . 
It  appears  to  me,  mi 

pd-re. 
It  will  be  necessary, 

con-ver-rd. 


New,  nud-vo. 

No,  non  al-cu-no,  -a 
(putting  non  before 
the  verb  and  alcuno 
in  the  place  of  no) . 

No,  no. 

Nobody,  nis-su-no. 

No  longer,  non  piu 
(putting  non  before 
the  verb  and  piu 
after  it). 

Now,  a-dus-so  (or  d-ra) . 

Patient,  pa-zien-te. 

Penknife,  tem-pe-ri- 
no. 

Perseverance,  co-stdn- 
za. 

Poor,  po-ve-ro. 

Probably,  pro-bo-biZ- 
me'n-te. 


re-go-ld-to 


Eegular, 

(plur.). 
Eich,  ric-co. 
Eight,  ra-gid-ne   (aver 

ragione,  to  be  right) . 
Some  (in  the  sense  of 

several),  al-ou-ni. 
Still,  ma. 
Tailor,     sar-to-re    (or 

sdr-to) . 
Thunderstorm,      tem- 

po-rd-le. 
To  employ  himself,  d' 

oc-cu-pdr-si. 
To  obtain  this,  a  cib 

con-se-gui-re. 
Travelling-dress,  d-bi- 

to  da  vidg-gio. 
What,  cio  che. 
Why  —  because,    per- 

die. 
Will  bring  it  me,  m« 

lo  por-te-rd. 
Will  maintain,  i)d-glio- 

no  so-ste-ne-re. 
Wrong,     toY-to     (aver 

torto,  to  be  wrong). 


EXERCISE  38. 

1.  Hast  thou  my  penknife  ?  2.  No,  I  have  it  not.  3.  Thy 
sister  had  it  just  now.  4.  Thou  art  right,  and  ho  is  wrong. 
5.  The  count  had  much  money,  and  now  he  is  poor.  6.  Why 
is  he  no  longer  rich?  7.  Because  he  was  not  economical. 
8.  Thou  wilt  have  fine  weather  to-morrow  for  thy  journey.  9.  I 
do  not  think  so;  we  shall  probably  have  a  thunderstorm.  10.  I 
shall  have  a  new  travelling  dress ;  the  tailor  will  bring  it  me  to- 
morrow. 11.  Be  patient,  and  thou  wilt  have  all  that  thou 
wishest.  12.  Be  (ye)  regular  in  your  affairs,  and  you  will  have 
greater  satisfaction.  13.  Many  have  indeed  too  much,  still 
nobody  believes  he  has  enough.  14.  It  appears  to  me  that  thou 
hast  no  perseverance  in  thy  good  intentions.  15.  Some  will 
maintain  that  he  has  not  the  necessary  knowledge.  16.  I 
doubt  whether  he  has  had  what  he  says.  17.  To  obtain  this,  it 
will  be  necessary  that  you  have  good  friends.  18.  If  he  had 
good  books,  he  would  have  the  means  to  employ  himself  in  an 
agreeable  manner. 

VOCABULARY. 

Can,  si  pds-sa. 
Cannot  even,  non  sdn- 

no  nep-pu-re. 
Comfortably,      co-mo- 

da-me'n-te. 
Convince,    per-sua-de"- 


After,  dd-po. 

A  study  of  six  months, 

sil-i  m6-si  di  stu-dio. 
Be  learnt,  im-pa-rd-re. 
Blockhead,  stdl-to  (or 

scidc-co) . 
Body,  cor-po. 


Dollar,  scu-do. 
Evident,  e-vi-den-U. 
Fine  environs,  con-tdr. 

no  a-me-no  (pi.). 
Greater  good,  mi-glicV 

be-ne. 
Hera,  <jui. 


I.KSSON'S    IN* 


How  many,  •, 

HUM  h.  i       thousand, 

Hoygens,  U-gt-nio. 

number,  in-Jl~ 

I  nluHiM  niii.-h  like  to 
know       accurately, 

struck,   w5-*o 


m,p6c'  d*-*i  (or 
•tto  piin-to). 

Maintain.  !, 

M, 


Maiutaius,  •••ttU-^4. 

Men,  no 

Mm.l,  m.'ii.t*.  f. 

Moon, 


Now-ii-duyn,  u(   .(.    .(' 
Obstinate,     o-i(i-mi-<o 

(or  te-ttdr-do)  . 
Once,  ti-utt  vtfUta. 
One,  »i. 
Philosopher,  ni-vio  (or 

Jl-U.to.fo). 
Prospect,  t«-dii-ta  (or 


Same    person,  m«-<U> 
•t-mo. 

Sivy,  di-rt. 


Round,  id-no,  -«. 
st.,1,1...  ml  hta. 
Ten  o'clock,  U  4U-oi. 

.  pM^no. 
Throa,  (r«. 
Truth,  t«-ri-ia. 
Will  oppoiM,  »i  OJ/-JKW- 

go-no  i 
\V,,iil 


Would  fire  a*ay,  do- 
rfti-bt-ro. 

I  man,  iiii-K- 
r.'l-lo. 

Very  little,  j>o.ch{fii- 


EXXRCISK 

1.  There  are  statues  which  one  would  not  give  away  for  a 

hum  lrc<  I  thousand  dollars,  and  an  infinite  number  of  wretched 

iii.-n   <>mi  won!.!  sell  for  very  little.     2.  There  is  no  moans  of 

•ing  an  obstinate  blockhead.     3.  There  will  always  be 

A  ho  will  oppose  evident  truths ;  how  many  of  thorn  are 

»t  now-a-days!  4.  There  was  onoe  a  philosoplf 
maintained  that  there  is  no  greater  good  than  a  sound  mind  in 
a  sound  body.  5.  Hnygena  maintains  that  there  are  inhabitants 
in  tin;  moon.  6.  Are  there  fine  environs  and  beautiful  prospects 
here?  7.  There  are  many  who  think  that  the  Italiun  language 
can  bo  learnt  in  throe  months  comfortably  :  -o  name 

persons,  after  a  study  of  sir  months,  cannot  ovon  say :  "  I  have 
written  just  now — It  has  struck  ton  o'clock  just  now — I  should 
much  like  to  know  accurately,"  etc. 


KEY  TO  EXEECISES  IN  LESSONS  IN  ITALIAN.— XXV. 

EXEKCISE  32. 

1.  Are  they  affable  ?  2.  Sho  is  not  capricious.  3.  I  was  awake. 
4.  Wo  were  amazed.  5.  He  was  up-stairs.  6.  They  have  beeii  ill. 
7.  You  had  been  in  church.  8.  Art  thou  old  ?  9.  Are  we  not 
cautious  ?  10.  I  had  been  in  the  bath.  11.  They  will  be  out  of  town. 
12.  Aro  they  timid  ?  13.  You  are  lazy.  14.  Are  you  not  eccentric  ? 
15.  She  was  asleep.  16.  He  has  been  in  school.  17.  I  shall  be  at 
homo.  18.  Ho  is  not  disobliging.  19.  Wo  were  out  of  doors.  20. 
They  have  been  at  table.  21.  You  were  down  there.  22.  They  were 
there.  23.  Sho  has  been  to  the  theatre.  21.  She  was  within. 
We  have  been  to  the  right  hand.  20.  Thou  wast  sleepy. 

EXERCISE  33. 

1.  Be  assiduous.      2.  They  say  that  I  may  have  been  rash.      3.  We 
kind   to   all.      4.  He   believes   that   I   am   a  squanderer.      5.  I 
.ould  not  be  so  dismal  if  I  were  not  unwell.     6.  Do  not  be  impatient. 
I  should  have  been  deceived  if  I  had  not  been  shrewd.      8.  Do  not 
childish.     9.  He  would  have  been  troublesome  to  all  if  he  had 
there.     10.  Ho  would  not  bo  so  thin  if  he  were  not  consumptive. 
He  will  be  angry  with  me.      12.  Although  they  may  be  wary. 
We  should  not  havo  been  deluded  if  we  had  been  more  circumspect. 
Be  (ye)  true  and  sincere.     15.  They  would  have  been  more  prudent 
they  had  been  warned.     16.  Let  them  be  more  prudent  in  speaking1. 
You  will  bo  hoarse.     18.  They  will  be  of  middle  height.     19.   I 
e  that  she  may  bo  silly.     20.  They  would  have  been  here  already 
they  had  been   quicker.     21.  It  seems   to   me   that  you  are   all 
22.    Although   we   have  been  brave.      23.   Thou   wouldest 
not  have  been  ill  if  thou  hadst  been  temperate.      21.  He  being  a  pro- 
digal.    25.  You  would  have  been  more  esteemed  if  you  had  been  less 
haughty.     26.  We  should  be  richer  if  we  were  not  wasteful. 

EXERCISE  34. 

1.  Wo  have  fine  pictures.  2.  They  have  vivacity.  3.  Have  I  good 
/  4.  Hast  thou  no  ink?  5.  Have  you  the  small-pox?  6.  I 
ve  nothing  the  matter  with  me.  7.  He  had  little  money.  8.  He 
afraid.  9.  We  had  his  note.  10.  I  have  had  need  of  a  hundred 
>rins.  11.  You  might  have  a  good  customer  in  him.  12.  Thou 
hadst  much  credit.  13.  Have  we  the  key?  14.  Sho  has  ribbons. 
15.  They  have  lace.  16.  You  have  relations.  17.  You  have  had  time 
to  do  it.  18.  Thou  hadst  sorno  ^roubles.  19.  They  had  the  pleasure 
to  see  her.  20.  I  havo  had  a  good  journey.  21.  We  had  some  visits. 
22.  Wo  have  had  a  bad  place.  23.  Has  ho  a  cough  ?  24.  Have  they 
the  measles  ?  25.  You  were  in  the  habit.  26.  Wo  had  had  it  on  the 
end  of  the  tongue.  27.  Ho  had  no  money  with  him.  28.  You  have 
no  appetite.  29.  Have  you  not  my  penknife?  30.  Thou  hadst  had 
the  (needful  for  living)  necessaries  of  life.  31.  I  had  a  rocurd  for  him. 
82.  I  had  a  mind  to  go  there.  33.  Have  I  not  the  evidence  of  the 
contrary  ?  34.  Since  they  had  had  the  proof  of  his  departure. 

EXERCISE  35. 

1.  Dost  thou  know  what  I  (may)  have  ?     2.  Thou  shalt  have  a 
clothes-press.      3.  Have  mercy  on  me.       4.  Do  not  be  afraid  of  this. 


«.  We»Bt*  have  a  stove.  &  U  1 1^  tts**  I  sboald  hsv*  a  mia4  to 
ffo  there.  7.  I  ah«U  hare  •  vstot.  8.  It  is  M*  po**iU*  that  jr<w  U,e 
hail  so  much  to  do.  it.  U*  wtabes  that  we  stay  hav*  a  food  Urn  at 
aim.  10.  If  thou  hadst  prod-no.  thou  woaldsst  aot  h»»«  M  mas* 
enemies.  11.  Do  jroa  doubt  that  I  May  have  had  mum  P  U  I 
ahould  ha**  bad  AM  wssth*r  U  I  bad  had  to  Mt  out  to-day .  U  •**• 
«  UttU  patiMM*.  1*.  «  yon  had  (n**d)  *eoao«jr  »«•  would  h... 
man  money.  U,  He  abaU  bar*  a  pocket-book.  M.  It  S**SM  U 
me  that  yon  are  wroof.  17.  Ho  would  haw  had  the  sttaauo*  If  b. 
had  sot  bad  •neiutM.  M.  Do  aot  U  in  aw*  ti  htm.  Iff.  To*  mil 
havo  a  coachman.  ».  Wo  •hould  hav*  had  (Mater  slssssin  U  «e  b*d 
had  It  to-day,  tl.  U*  would  hav*  man  credit  U  his  eoaduct  wen 
33.  He  itippoM*  that  wo  hare  had  tb*  pared.  tt.  We  win 
havo  a  house-stoward.  U.  It  appear*  that  you  hav*  a  hssiiisis. 
25.  You  would  have  bad  less  *t»barra«a«at  if  you  bad  had  BOM 
order.  38.  Have  courage  and  precaution.  V.  Ose  Bra**  haw  food 
lee*.  28.  I  do  not  den/  havinf  bad  it  M.  Baviaf  UOM  h*  win  be 
able  to  f  o  then.  30.  Let  them  bar*  aoderattoB  aad  eoa4****s»aoa. 
31.  Having  a  sore  finger  be  could  not  writ*.  32.  If  they  had  earn 
good  books  they  would  have  I*M  wearine**.  S3.  Thou  would**  h*v* 
had  it  if  thou  badst  bad  patience.  34.  Throufb  barlaf  had  food 
recommendations  be  has  soon  obtained  the  doured  place.  ».  U  tb*/ 
had  not  had  great  rlobe*  they  would  aot  have  had  eo  BMUJT  i 


LESSONS  IN   CIIKMISTRY.— XXXVI. 

SPECTRUM  ANALYSIS-CONCLUSION. 

IF  a  ray  of  sunlight  be  passed  through  a  transparent 
it  deviates  from  its  straight  path  and  become*  "refracted." 
The  fact  is  illustrated  when  a  stick  is  partly  immersed  in  water; 
it  appears  broken  and  boi  t,  because  the  light  reflected  from 
the  stick,  by  which  it  is  rendered  visible,  M  it  passe*  from  the 
water  to  the  air,  does  not  continue  a  straight  coarse,  bat  U 
refracted,  causing  the  object  to  appear  crooked. 

An  admirable  way  of  exhibiting  this  phenomenon  is  to  place  a 
basin  with  a  shilling  at  its  bottom,  just  so  far  from  the  eye  that 
the  coin  cannot  be  seen.  The  spectator  remaining  in  his  pusitkm, 
let  some  one  gently  poor  water  into  the  basin,  and  the  shflttaf 
will  again  become  visible.  Fig.  58  will  show  the  reason.  80 
long  as  the  basin  was  empty,  the  shilling  could  not  be  seen 
if  the  eye  were  below  the  line  A  B  ;  however,  when  the  water  is 
added,  the  light  traverses  the  denser  medium  in  the  direction 
A  c,  that  is,  the  addition  of  the  water  place*  the  image  of  the 
coin  at  c ;  it  therefore  can  be  seen  by  the  eye  at  D. 

But  not  only  is  the  light  bent  in  traversing  a  denser  mudwm, 
but  it  ia  decomposed.  Newton,  two  centuries  ago,  studied  this 
phenomenon,  which  ia  best  shown  by  causing  a  ray  to  pass 
through  a  prism  of  glass.  It  seems  that  white  light  U  eon- 
posed  of  certain  coloured  rays,  which  are  differently  refracted, 
and  therefore,  when  passed  through  a  prism,  one  ray  is  sepa- 
rated from  another.  Fig.  59  represents  a  dark  chamber,  in  the 
side  of  which  is  an  aperture,  A.  The  beam  of  sunlight  which  is 
admitted  at  A  passes  through  the  prism  B,  which  is  placed  in 
its  path.  If  the  prism  wore  not  there,  the  ray  would  pass  on 
in  a  straight  line  to  c ;  but  it  is  now  refracted  to  B  or  D 
according  to  the  refractive  power  of  the  prism.  At  D  is  a  loos; 
strip  of  coloured  light ;  the  red  ray,  which  is  the  least  bendable, 
ia  at  the  extremity  nearest  to  c ;  the  violet,  which  is  the  most 
easily  refracted,  being  at  the  further  end ;  the  yellow  ray,  which 
has  a  mean  refrangibility  between  the  red  and  the  violet, 
occupies  the  centre  of  the  spectrum. 

This  fact  will  account  for  the  colours  the  sky  assumes  at  the 
rising  and  sotting  of  the  sun.  A  spectator  at  A  (Fig.  60)  would, 
if  the  earth  had  no  atmosphere,  see  the  sun  at  B'.  Bat  as  the 
air  is  a  denser  medium  than  surrounding  space,  the  rays  of 
the  sun  are  refracted,  and  brought  down  upon  the  earth  sooner 
than  they  otherwise  would  be  in  the  direction  of  the  bent  line 
8  A.  Seeing  the  violet  rays  are  capable  of  being  refracted  most, 
they  reach  the  earth  first ;  and,  therefore,  the  first  light  which 
indicates  the  dawn  is  of  a  bluish  tint  Then  all  colour  dis- 
appears until  the  red  rays  set  the  sky  a-glow,  just  before  the 
disc  of  the  sun  presents  itself. 

In  the  year  1802,  Wollaston  found  that  by-  making  the  aper 
turo  at  A  (Fig.  59)  a  Tory  narrow  aKt,  and  by  keeping  the  tight 
from  being  too  much  scattered  by  passing  it  through  a  lens,  U 
spectrum  exhibited  a  number  of  dark  lines,  crossing  tt  at  right 
angles  to  its  length.  A  German  physicist,  Fraanhof sr,  rorther 
•  the  matter.  He  distinguished  590  lines,  of  whioh  he 
mapped  354  :  from  these  he  selected  seren  prominent  one*,  ai 
ho  designated  them  by  seven  letters  of  the  alphabet 
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Fig.  60. 


are  single  lines  in  tha  red  portion  of  the  spectrum ;  D  is  a 
double  line  at  the  confines  of  the  orange  and  yellow ;  E  is  a 
group  of  fine  lines  in  the  green ;  F  is  a  strongly  marked  line  in 
the  blue ;  Q  is  a  group  of  finely  marked  lines  in  the  indigo,  and 
H  is  a  similar  line  in  the  violet.  These  seven  lines  are  of  the 
utmost  importance  in  optical  researches,  being 
the  "  constants ' '  of  the  spectrum. 

For  many  years  the  meaning  of  these  lines 
was  undiscovered,  until,  chiefly  by  the  re- 
searches of  Bunsen  and  Kirchhoff ,  they  have 
proved  to  be  the  elements  of  what  is  now 
called  spectrum  analysis. 

Frauiihofer's     lines    were    evidently    inde- 
pendent of  the  prisms  used,  for,  however  the 
spectrum  was  procured,  there  the   lines    ap- 
peared exactly  in  the  same  positions.     Hence 
it    was    rightly    concluded    that    they   were 
belonging  to  the  light  itself,  and  were  spaces 
in  which,    for   some   cause    or 
other,    the    visual    rays    were 
totally  absorbed.     When  it  was 
attempted  to  treat    light  from 
other  sources  in  the  same  way 
as  the  sunlight,  a  general  prin- 
ciple was  soon  laid  down,  that 
no  body  would  give  any  but  a 
continuous    spectrum    unless  it 
was  heated  to  such  a  tempera- 
ture that  it  was  vaporised,  and 
a  spectrum  which  would  exhibit 
the  lines   must  be   from   lumi- 
nous vapour.     But  the  spectra  Fig.  59. 
of  bodies  thus  studied  presented 

a  very  marked  difference  to  the  solar  spectrum,  in  that  the 
lines    which   each   substance    produced   were  not   black,    but 
luminous,  and  of  the  colour  which  corresponded  to  that  part  of 
the  solar  spectrum  in  which  they  were  situated,  the  rest  of  the 
spectrum  being  very  faintly  exhibited.    For  example,  the  sodium 
spectrum  shows  only  one  bright  yellow  line, 
which  occupies  the  position  of  Fraunhofer'a 
lino  D.     Potassium  gives  three  lines,  two  red 
and  one  violet. 

If  now  we  burn  a  mixture  of  potassium  and 
sodium,  in  the  resulting  spectrum  these  four 
lines    appear,  immediately  declaring  the  pre- 
sence of  the  two  metals.     The  spectra  of  all 
the  elements  has   been  examined,  and  it  is 
confidently  expected  that  the  time  will  come 
when  by  a  glance  at  the    spectrum  of   any 
body  in  a  proper    state   of 
combustion,  its  composition 
will  be  fully  and  accurately 
determined.       This  method 
of  analysis  has  not  as  yet 
reached    perfection,    and    a 
large  field  is  offered  for  ex- 
perimentalists. 

One  of  the  simplest  spec- 
troscopes is  shown  in  Fig. 
61.  The  body  under  con- 
sideration is  held  in  the 
flame  of  a  Bnnsen's  burner. 
The  light  given  off  by  its 
combustion  is  admitted  into 
the  tube,  c,  through  a  slit 
made  by  the  edges  of  two 
sliding  brass  plates,  which 
are  opened  or  shut  by  means 
of  a  screw  ;  in  the  tube  is  a 

lens  by  which  the  rays  of  light  are  prevented  from  being  scat- 
tered, and  brought  into  a  parallel  pencil.  The  rays  now  pass 
through  the  prism  E,  whereby  the  spectrum  is  produced.  This 
is  magnified,  and  therefore  better  examined  by  the  telescope  B. 

In  many  spectroscopes,  by  means  of  a  side  aperture,  a  pencil 

of  sunlight   is  introduced,  and   by  a  simple  arrangement   the 

solar  spectrum  is  placed  in  juxtaposition  to  that  of  the  body 

under  examination,  and  thus  a  close  comparison  is  effected. 

It  will  be  noticed  that  by  this  method  there  is  at  present  no 
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attempt  at  quantitative  analysis,  but  it  is  only  useful  iu  deter- 
mining the  elements  present  in  any  body;  in  this  it  is  pre- 
eminently successful,  for  its  delicacy  can  appreciate  the  presence 
of  many  millionths  of  a  grain.     By  its  means  many  elements 
which  were  supposed  to  be  of  rare  occurrence   are  found  to  be 
widely  distributed.     Lithia,  for  example,  had 
only  been  detected  in  four  minerals  previous 
to    the    application    of    this    new    analytical 
method.     Now  it  is  known  to  exist  in  minute 
quantities  in  tobacco,  milk,  blood,  and  most 
spring    waters.      We    owe   to    the    spectrum 
analysis  the  discovery  of  four  new  elements 
— rubidium,  caesium,  thallium,  and  iridium. 

There  still  remains  an  important  point  to  be 
noticed — How  is  it  that  the  lines  in  the  solar 
spectrum  arc  dark,  while  those  in  other  spectra 
are   bright  ?     This   difficulty,  which  for  long 
besot  the  subject,  admits  of  a  perfect  explana- 
tion.    If  a  ray  of  white  light  be 
passed  through  a  flame  in  which 
sodium    is    burning,  instead   of 
the  bright  line  J>,  which  is  cha- 
racteristic of  sodium,  a  dark  lino 
is  found  to  occupy  its  place  in 
the  spectrum  of  the  white  light. 
This  is  one  of  a  class  of  experi- 
ments from  which  the  following 
law   has    been    deduced — That 
when    a    ray    of    light    passes 
through  any  substance  in  a  state 
of  vapour,   those   rays  are   ab- 
sorbed   which     that    substance 
would  emit  if  it  were  luminous. 

So  that  the  existence  of  these  black  lines  in  the  solar  spectrum 
is  a  proof  that  all  the  bodies  to  whose  existence  the  lines  are 
duo,  are  in  a  state  of  vapour  in  the  atmosphere  of  the  sun,  and 
the  white  light  passing  through  the  vapour  is  deprived  of  those 
very  rays  which  the  bodies  themselves  are  capable  of  emitting. 

This  wonderful  means  of  analysis  enables 
the  chemist  to  leave   our  earth  and  examine 
those  stars  of  whose  distance  and  size  we  have 
little  idea.    The  spectra  of  the  stars,  which  are 
suns  of  other  systems,  have  also  dark  lines. 
Many  of  our  terrestrial  elements  have  been 
detected  in  their  atmospheres,  but  there  are 
many  lines  which  do  not  correspond  to  any  of 
the  solar  lines,  which   seem  to  indicate  the 
existence   of  bodies   beyond    our  experience. 
The  spectra  of  some  of  the  nebulae,  have  bright 
lines,  thus    indicating    that 
these  bright  patches  in  the 
heavens  are  masses  of  glow- 
ing vapour,  and  are  not  either 
solids  or  liquids  surrounded 
by    luminous    atmospheres. 
The     lines    in    the     stellar 
spectra  promise  yet  to  afford 
other    information,    for    by 
their   convergence  it  is  be- 
lieved   that    the    motion   of 
the  star  may  be  determined. 
The  whole  subject  is  fraught 
with   the    deepest    interest, 
and  promises  to  be  one  of 
the  richest  fields  of  scientific 
research. 

We  have  thus  rapidly 
passed  over  the  vast  field  of 
Nature,  endeavouring  to  set 

before  our  readers  some  of  the  properties  of  the  materials  of 
which  her  kingdom  is  composed.  We  commend  the  subject,  not 
only  for  its  commercial  value,  but  for  its  own  intrinsic  interest, 
and  as  one  of  the  most  direct  of  those  paths  which  lead  the 
serious  student  to  the  presence  of  that  Being  who  is  the  source 
of  all  truth  ;  ever  reminding  our  readers  that  he  who  obtains 
truth,  and  does  not  mingle  with  it  the  acquaintance  of  a  living 
God,  possesses  a  soulless,  dead  thing,  which  can  never  enrich 
him  in  that  future  state  where  we  arc  assured  "  God  is  all  in  all." 
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VOLTAIC    ELECTRICITY .— V. 

CNIT8  Of  FORC3  AMD  RESISTANCE— B.  A.  UNIT — RHEOETAT 
— BflTKCTil  OF  KLXCTRIO  CUBKEMT — ELECTRIC  LJOHT— 
ELECTHIC  LAMP. 

IN  speaking  of  resistance  coils  in  our  but  lesson,  we  stated 
that  tho  iMiiU  wore  made  of  some  badly-conducting  wire,  usually 
<Jerman  silver,  and  caused  a  resistance  of  a  (riven  number  of 
unit*.  We  must,  therefore,  now  try  to  understand  what  in 
meant  by  a  unit  of  resistance.  It  will  be  easily  understood 
that  if  we  are  to  compare  different  resistances,  as  has  <•• 
be  done,  or  aro  to  ascertain  the  relative  intensity  of  different 
ti,  it  is  necessary  to  have  some  standard,  just  in  the  same 
way  as  we  have  standard  units  of  time,  of  length,  and  of 
weight. 

Many  different  units  have  accordingly  been  proposed.  It 
WM  suggested  by  Whcatstone  to  employ  a  fixed  length  of  pure 
copper  wire  of  a  certain  diameter  and  weight,  but  experience 
•bowed  that  sometimes  this  underwent  considerable  changes  in 
its  conducting  power  with- 
at  tiny  apparent  cause, 
owing  probably  to  some 
alteration  in  its  internal 
,-tnirtmv,  and  hence  this 
:  not  bo  relied  on  as  a 
.nut.  Another  unit,  which 
proposed  by  Siemens, 
was  a  column  of  pure  mer- 
one  metro  in  length 
a  square  millimetre  in 
wction,  reduced  to  the  tem- 
perature of  32°  Fahrenheit. 
The  mercury  is  usually  dis- 
tilled two  or  three  times  to 
ensure  its  absolute  purity ; 
•  the  temperature,  too,  has  to 
be  carefully  adjusted,  as  its 
conducting  power  varies  with 
every  alteration  in  it.  The 
metre  is,  it  should  be  re- 
membered, 39-37  inches,  and 
the  millimetre  y^  of  this 
amount,  or  0'03937  of  an 
inch. 

Several  other  arbitrary 
standards,  consisting  of  •  va- 
ous  lengths  of  wire  com- 
of  different  metals, 
ave  also  been  proposed. 
Great  inconvenience  was, 
owever,  caused  by  this  mul- 
tiplicity of  units,  and  accord- 
ingly tho  British  Associa- 
tion of  1864  agreed  upon  an 
ideal  standard,  based  upon 

the  theoretical  principles  deduced  from  Ohm's  law,  and  stan- 
•dard  coils  offering  these  stated  resistances  are  now  issued  from 
Kew  Observatory.  The  unit  then  adopted  is  known  as  tha 
British  Association  unit,  or,  briefly,  the  B.  A.  unit ;  or  some- 
times it  ia  called  an  ohmad,  after  Professor  Ohm. 

It  would  be  impracticable  in  these  lessons  to  explain  fully 
the  way  in  which  this  unit  is  arrived  at ;  we  can,  however,  give 
A  faint  outline  of  the  reasoning,  and  must  refer  the  student  who 
Irishes  to  inquire  more  deeply  into  the  matter  to  the  reports  of 
the  British  Association.  A  unit  force  is  one  which  generates  in 
a  mass  of  one  gramme  (15'43  grains)  a  velocity  of  one  metre  a 
second ;  a  unit  pole  is  one  which  repels  a  similar  polo  at  a 
distance  of  one  metre  with  a  unit  of  force;  and  a  unit  current 
is  one  which,  in  a  wire  a  metre  long,  bent  into  an  aro  having  the 
eame  radius,  repels  a  unit  pole  situated  at  the  centre  of  the  aro 
with  a  unit  of  force.  Now  the  electro-motive  force  capable  of 
overcoming  a  unit  of  force  through  one  metre  a  second  Is  very 
minute,  and  accordingly  tho  British  Association  fixed  on  a 
standard  velocity  of  10,000,000  metres  per  second,  and  called 
that  a  unit  of  electro-motive  force  which  was  capable  of  over- 
coming a  unit  of  force  through  10,000,000  metres  per  second, 
of  generating  a  velocity  of  that  amount. 
Further,  Ohm's  law  teaches  us  that  a  unit  current  is  pro- 
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by  a  nit  of  eleetro-motive  fora*  in  a  otrotit  of 
r«d*tane*.  and  tins,  sine*  we  know  the  vats*  of  a  nit 
and  a  unit  of  •Uotm  tjotsv*  force,  we  oan  *aJe*Jsit«  • 
material  expraseion  to  UM  unit  of  nsiilsiiii       The 
by  which  this  u  don*  require*  the  otaoet  rtfi*t*a*tjt  of  ecpecv 
menial  and  mathematical  skillj  the  ta*k  bat,  however,  bet* 
accomplished. 

We  give  here  the  comparative  value*  of  the  eeveral  wits,  at) 
at  to  enable  them  to  be  compared— 

B.  A.  Unit      ...... 


Uait 


Varlejr's  Unit  (a  mil*  copper  wire,  Xo.  M) 
In  many  investigations  it  u  important  to 


*«1. 


with  a  greater  degree  of  accuracy  than  can  be  done  by  -rrnii 
of  the  resistance  coil,  and  for  this  pnrpot*  a  simple  bat  highly 
ingenious  piece  of  apparatus,  known  M  the  Rheostat,  M  en- 
ployed.  This  apparatus,  which  if  the  invention  of  Mr.  Wheat- 
stone,  is  represented  in  Fig.  29.  It  oooeiet*  of  two  paraUol 
cylinders,  A  and  B,  the  former  being  made  of  braes,  and  per. 

fectly  smooth,  white  •  is 
mad*  of  dry  wood,  and  has 
a  cloee  spiral  groove  round 
it  from  end  to  end.  It  the 
end  of  B,  shown  ia  the 
figure,  is  a  metallic  ring 
preeeed  against  the  spring 
a;  to  this  ring  i.  fastened 
one  end  of  a  fine  braes  wire, 
which  is  than  wound  along 
in  the  groove,  and  patae* 
ultimately  to  the  cylinder  A. 
its  other  extremity  being 
fattened  at  the  end  of  tola. 
A  second  spring  praises 
against  the  front  end  of  A, 
and  to  these  two  spring! 
are  fattened  the  binding 
screws  n  and  o.  When  this 
instrument  U  placed  in  any 
circuit,  the  electricity  will 
pass  along  all  the  wire  which 
it  coiled  on  •  at  the  wood 
insulate*  it,  but  when  the 
wire  paste*  to  the  cylinder 
A,  it  it  no  longer  insulated, 
and  the  current  then  ptetet 
along  the  metal  cylinder  to 
the  spring  and  the  binding 
s  :rew  n,  and  to  back  to  the 
wire. 

Both  the  cylinder* 


ranged  to  that  they  turn  oa 
axles,  and  the  ends  of  those 
are  squared  to  that  the  key 
d  will  fit  either  of  them. 

Thus,  when  it  is  desired  to  introduce  a  greater  resistance,  we 
have  merely  to  turn  the  cylinder  B  so  as  to  wind  more  of  the 
wire  upon  it,  and  tho  current  will  then  have  to  travel  along 
this  additional  length  of  wire.  If,  on  the  other  hand,  we  want 
to  diminish  the  resistance,  we  can  easily  do  to  by  tm-ni^  the 
other  cylinder. 

Tho  small  rod  between  tho  cylinder  ia  divided,  so  that  by 
noticing  the  point  of  it  at  which  the  wiro  ere  tee*  the  "mnrflfr 
on  either  cylinder  can  be  shown.  At  the  further  end,  too,  there 
are  hands  which  turn  and  show  more  accurately  the  length  of 
wire  through  which  the  current  ia  pasting. 

Suppose,  now,  that  the  resistances  of  two  wires  are  to  be 
compared.  The  whole  of  the  wire  in  the  rheostat  it  first 
wound  on  the  wooden  cylinder ;  the  instrument,  together  with 
a  galvanometer,  ia  then  put  in  the  circuit,  and  the  reading  of  the 
galvanometer  carefully  noted.  One  wire  it  now  introduced  into 
the  circuit,  and,  as  the  resistance  ia  of  course  increased  by  this, 
the  reading  will  be  lower.  A  portion  of  the  wire  it  therefor* 
thrown  out  of  the  circuit  by  being  wound  on  to  the  cylinder  A, 
and  this  ia  continued  till  the  reading  it  exactly  the  eame  a* 
before ;  tho  amount  of  wire  transferred  to  the  metal  cylinder  U 
then  read  off,  and  shows  the  amount  of  resistance  caused  by  the 
first  wiro.  The  other  is  then  introduced  into  the  circuit,  and 
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Silver  . 
Copper 
Gold  . 
Sodium 
Ziuc  . 


the  same  operation  gone  through  with  it  as  with  the  first.  Thus, 
if  in  the  one  case  we  find  that  3  feet  6  inches  of  the  wire  is 
transferred  to  A,  and  in  the  other  case  5  feet  6  inches,  we  shall 
at  once  see  that  the  resistances  offered  by  the  two  wires  bear  to 
one  another  the  ratio  of  3j  to  5.j,  or  7  to  11. 

In  this  way  the  resistances  offered  by  various  metals  to  the 
passage  of  an  electric  current  have  been  carefully  ascertained, 
and  it  is  found  that  at  ordinary  temperatures  silver  is  the 
best  conductor.  The  conducting  powers  of  different  metals 
vary,  however,  with  their  temperature,  so  that  it  is  almost 
impossible  to  give  a  table  which  shall  show  their  relative 
powers  with  any  degree  of  accuracy.  The  purity  or  otherwise 
of  the  metals  likewise  has  a  very  great  influence  on  their  con- 
ducting powers,  and  hence  the  tables  given  by  different 
observers  vary  very  greatly.  The  following  determinations  are 
those  made  by  Professor  Matthieson  : — 

lOO'O          Potassium.     ^0'8         German  Silver    77 
77'4          Iron .     .     .     14'4          Antimony .     .     4'3 
55-2          Tin  .     .     .     11 '4         Mercury    .     .     1'6 
37'4          Platinum    .     10 '5          Graphite    .     .     0'069 
27-4          Lead      .     .       77          Gas  Coke  .     .     0'038 

Other  observers  place  copper  at  the  head  of  the  list. 

When  we  come  to  compare  the  conducting  power  of  liquids 
with  that  of  the  metals,  we  find  that  it  is  small  indeed.  Thus, 
if  we  set  down  the  conducting  power  of  silver  at  100,000,000, 
that  of  a  saturated  solution  of  common  salt  will  only  be  31£, 
that  of  sulphuric  acid  having  a  density  of  1*24  will  be  132'75, 
and  that  of  distilled  water  0'013  only. 

Having  now  seen  the  mode  in  which  we  obtain  the  electricity, 
and  the  way  in  which  we  can  measure  its  intensity,  we  must 
notice  the  principal  effects  which  can  be  produced  by  means  of 
it.  These  are  so  numerous,  that  the  best  way  of  examining 
them  is  to  divide  them  into  classes ;  we  shall  therefore  consider, 
first  of  all,  the  luminous  effects  of  the  electric  current. 

If  a  number  of  cells  of  any  powerful  battery  are  set  up  and 
connected  together,  no  effect  will  be  observed  until  the  wires 
from  the  terminals  are  brought  into  contact,  unless,  indeed,  a 
local  circuit  is  caused  by  the  batteries  not  being  sufficiently 
insulated.  As  soon,  however,  as  the  wires  are  brought  to- 
gether, and  then  separated  to  a  slight  distance,  a  very  brilliant 
green  light  will  be  seen  between  them,  and  the  wires  will  very 
speedily  become  intensely  heated.  The  light,  too,  is  so  dazzling, 
that  it  is  almost  impossible  to  hold  the  wires  steady.  If  they 
are  twisted  round  small  pieces  of  gas  carbon,  and  the  current 
allowed  to  pass  between  these,  a  much  more  brilliant  white -light 
will  be  seen,  and  this  is  the  well-known  electric  light. 

A  simple  arrangement  for  showing  this  is  represented  in 
Pig.  30.  Two  brass  uprights,  A  and  B,  carry  at  their  upper  ends 
crayon  holders,  in  which  the  pieces  of  carbon  may  be  placed 
and  held  firmly  by  means  of  the  loose  rings  on  them.  One  of 
t-iese,  B,  instead  of  being  fixed  to  the  board,  is  screwed  to  a 
metal  plate,  c,  one  edge  of  which  is  cut  into  a  rack  so  that  it 
may  be  moved  backwards  or  forwards  by  means  of  the  milled 
head  and  pinion.  In  each  support  a  hole  is  drilled,  into  which 
the  battery  wire  may  be  inserted,  and  held  by  means  of  small 
screws. 

Now  connect  the  battery  wires  with  this,  and  by  means  of 
the  milled  head  bring  the  charcoal  points  so  as  to  meet ;  they 
will  at  once  become  red-hot,  and  on  slowly  separating  them,  we 
shall  obtain  the  light  in  all  its  brilliancy.  The  length  of  the 
arc  of  light  between  the  points  will  depend  on  the  power  of  the 
batteries  ;  it  will  not,  however,  be  by  any  means  large.  If  forty 
or  fifty  cells  of  Grove's  battery  are  used,  the  distance  should  be 
a  little  over  half  an  inch,  but  it  will  become  less  after  the 
batteries  have  been  worked  for  a  short  time.  As  soon  as  the 
distance  becomes  too  great  for  the  electricity  to  pass,  the  light 
will  be  extinguished,  but  the  points  will  continue  to  glow  for  a 
short  time,  owing  to  the  intense  heat  to  which  they  have  been 
exposed.  The  light  will  not,  however,  be  renewed  till  the  points 
actually  touch  again.  With  an  apparatus  of  this  kind  the  light 
is  not  by  any  means  constant,  for  particles  are  continually 
given  off  from  the  positive  pole,  which,  therefore,  wastes  away 
till  the  distance  becomes  too  great  for  the  current  to  pass,  and 
the  light  is  then  extinguished.  We  must  not,  however,  suppose 
that  the  points  burn  away  and  thus  produce  the  light ;  it  arises 
entirely  from  the  passage  of  the  current  between  the  poles  and 
the  intense  heat  produced  thereby.  In  proof  of  this  we  may 
place  the  charcoal  points  inside  a,n  exhausted  receiver,  and  shall 


find  that  the  light  is  not  at  all  impaired  in  brilliancy.  We 
may  even  place  it  under  water,  and  shall  find  then  that  it  still 
burns  almost  as  brightly  as  before,  proving  conclusively  that 
the  light  is  not  produced  by  the  carbon  combining  with  the 
oxygen  of  the  air. 

If  we  carefully  examine  the  light — using  a  dark  glass  to  pro- 
tect the  eyes — we  shall  observe  that  the  electric  fluid  does  not 
pass  in  a  straight  line  between  the  points,  but  forms  a  luminous 
arc,  which  at  times  seems  to  rotate  around  the  points.  It  will 
be  further  seen  that  this  arc  is  attracted  if  a  magnet  be  brought 
near  to  it.  Another  strange  fact  in  connection  with  this  light 
is,  that  it  may  very  easily  be  extinguished  by  blowing  on  it. 

If,  however,  we  want  to  understand  fully  the  changes  going 
on  between  the  points,  we  must  repeat  the  beautiful  experiment 
known  as  Foucault's,  which  consists  in  throwing  a  magnified 
image  of  the  points  on  a  screen.  This  is  done  by  placing  the 
light  in  an  ordinary  lantern,  so  that  the  points  are  just  in  the 
focus  of  the  lens ;  we  shall  then  have  a  brilliant  image  of  them 
projected  on  the  screen,  and  presenting  the  appearance  shown 
in  Fig.  31.  The  negative  pole  will  be  somewhat  pointed,  and 
will  be  observed  to  increase  slightly  by  the  addition  of  particles 
from  the  positive  pole.  This,  on  the  other  hand,  becomes 
hollow  or  cup-shaped,  and  wastes  more  rapidly.  The  surface  of 
both  poles  will  frequently  appear  covered  with  small  bubbles, 
which  break  from  time  to  time.  These  arise  from  some  of  the 
silica,  which  is  usually  present  in  the  carbon,  fusing  and  boiling 
on  its  surface.  The  arc  of  light  with  its  varying  colours  will 
also  be  seen  playing  round  the  points. 

If  we  remove  the  carbon  poles,  and  in  their  place  employ 
poles  composed  of  different  metals,  we  shall  obtain  variously 
coloured  flames.  The  heat  is  so  great  that  the  metals  are 
actually  fused  and  even  turned  into  vapour.  When  two  three- 
penny pieces,  or,  better  still,  two  points  of  silver,  are  used, 
dense  green  fumes  will  be  given  off,  and  the  hue  of  the  light 
will  be  very  remarkable.  Points  of  zinc  and  of  various  other 
metals  may  likewise  be  employed,  and  in  each  case  the  appear-  • 
ance  of  the  light  will  be  different.  The  heat,  too,  is  so  intense 
that  globules  of  the  metal  will  often  drop  down,  being  melted 
by  the  current. 

Even  when  the  hardest  graphite  is  used  for  the  points,  they 
consume  so  rapidly  that,  with  the  apparatus  already  described, 
the  light  cannot  be  kept  steady  for  more  than  a  few  minutes, 
and  hence  for  all  practical  purposes — as  for  the  illumination  of 
towns  or  for  the  lighthouse  lanterns — it  is  almost  useless.  Many 
different  plans  have  accordingly  been  suggested  for  rendering 
the  light  steady.  It  is,  however,  a  somewhat  difficult  matter  to 
accomplish  this,  as  it  is  necessary  first  of  all  to  cause  the  poles 
to  move  towards  one  another  with  a  speed  closely  corresponding 
to  that  at  which  the  points  are  consumed,  and  this  varies  with 
the  quality  of  the  points  and  the  strength  of  the  battery.  As 
a  rule,  however,  the  positive  pole  must  move  at  double  the 
speed  of  the  negative  one.  Another  thing  requisite  is  to  cause 
the  points  to  come  together  immediately  the  light  is  in  any  way 
interrupted,  and  then  to  separate  again  to  such  a  distance  as  to 
cause  the  greatest  brilliancy  c"  light,  avoiding,  on  the  one  hand, 
so  small  a  separation  as  to  give  only  a  short  arc  of  light,  and, 
on  the  other  hand,  so  great  a  separation  as  to  extinguish  it  by 
interposing  too  great  a  distance  for  the  current  to  pass  over. 

One  of  the  simplest,  though  by  no  means  the  best,  modes  of 
accomplishing  this  is  by  the  arrangement  shown  in  Fig.  32. 
This  apparatus  will  help  us  to  understand  the  action  of  others 
which  will  shortly  be  referred  to.  It  consists  of  a  brass  sup- 
port, which  carries  the  upper  pole,  and  is  usually  so  constructed 
that  the  position  of  the  carbon  may  be  adjusted  by  means  of 
sliding  tubes.  The  wire  from  the  negative  pole  of  the  battery 
is  brought  to  this  support.  On  the  same  stand  is  a  large 
bobbin,  wound  round  with  insulated  wire,  one  end  of  which  is 
brought  to  the  binding  screw  seen  on  the  right,  while  the  other 
is  so  arranged  that  it  may  be  in  contact  with  the  carrier  of  the 
lower  pole  which  moves  inside  the  bobbin. 

A  small  pulley  is  fixed  at  the  lower  end  of  this  carrier,  and  a 
cord  is  passed  from  one  side  of  the  coil,  under  this  pulley,  then 
up  again  and  over  a  second  pulley  on  the  fixed  upright,  a 
balance  weight  being  fastened  to  it,  so  heavy  as  just  to  keep 
the  pole  in  contact  with  the  upper  one. 

The  instrument  is  now  put  in  the  circuit,  and  the  current 
passes  up  the  brass  support  to  the  upper  pole,  along  that  to  the 
lower  one,  then  round  the  coil  or  bobbin,  and  so  to  the  binding 
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•crew  at  tho  right     Now,  M  will  *hortly  b«  Men,  when  an 

I .iixHOH  in  thin  way  r-miM  a  tx.l.lmi,  a  piece  of 
i*  attracted  and  drawn  into  the  ooil, 
:.i.-t'd  iii  it,  it  is  fur  tlm  timo  converte-! 

magnet.     The  carrier  of  ti.  :•>  in  therefore  made  of 

Liid,  u  Boon  aa  the  current  IMUBON,  it  u  attraotod  and 

drawn  a  little  way  down,  the  balance  weight  being  overcome 

attraction  of  tlio  ooil,  and  thus  tho  pointe  are  separated 

•i  in-.  1  distance. 

It  tho  polos  get  too  for  apart,  or  from  any  cause  the  current 
•hi  at  once  raises  the  pole,  and  re-lighta 
tli.-  lump,  tho  poles  being  separated  as  before  by  the  ooil. 

It  i-  I'tmitd,  however,  with  a  lamp  thus  constructed  that  tho 

light  ia  far  from  steady,  as  no  allowance  is  made  for  the  wear  of 

I'h.i  uppi-r  carbon,  too,  is  fixed  instead  of  moving 

-  tho  lower  ono,  iw  in  tho  case  in  most  other  forms  of 

..imp,  and  lii'uco  this  instrument  is  but  little  uaod. 


LESSONS  IN  SPANISH.— VIII. 

W>  would  recommend  to  the  learner  to  review  carefully  all  tho 
preceding  lessons,  especially  tho  last  four;  and  then,  after 
having  attentively  studied  the  following  rules,  to  translate  the 
ensuing  exercise. 

In  Spanish  tho  definite  article  ia  to  be  used  before  all  com- 
mon nouns  taken  in  a  general  sense,  or  which  denote  a  whole 
class  or  species  of  things ;  as,  la  paciencia  y  la  actividad  re- 
muoven  montanas,  patience  and  diligence  remove  mountains; 
lo  prohiben  el  uso  del  vino,  they  forbid  him  the  use  of  wine; 
jamas  la  soberbia  ni  la  ira  podriin  acordarso  con  hi  amabilidad  y 
la  mansodumbre,  never  can  pride  or  anger  agree  with  amiability 
and  meekness ;  todas  las  cosas  tienen  su  tiompo,  all  things  have 
•a  son.  Here  patience,  diligence,  wine,  pride,  anger,  amia- 
bility, meekness,  and  things,  are  taken  in  an  absolute  or  general 
sense,  and  each  requires  the  definite  article  in  Spanish,  though 
not  in  English,  to  precede  it. 

The  definite  article  is  not  to  be  used  in  Spanish  before  nouns 
not  taken  in  a  general  or  determinate  sense,  or  which  do  not 
refer  to  the  whole  class  or  species  of  things,  or  the  whole  of 
any  object;  as,  ella  tiono  azucar,  she  has  sugar ;  Juan  bebe  vino 
al  almuerzo,  John  drinks  wine  at  breakfast.  Here  sugar  and 
H-O  to  be  taken  in  a  partitive  sense,  meaning  some  sugar, 
some  wine. 

VOCABULARY. 


Aiio,  year. 

Beueficoncia.bejw/tccnce 
Blanco,  white. 
Caridad,  charity. 
Caro,  dear. 
Dinero,  money. 
Dulco,  sweet. 
El  depende,  he  depends. 
Ella  tome,  she  fears. 
Error,  error. 
Frio,  cold. 
Gratitud,  gratitude. 
Huriua,  flour. 
Hermosura,  beauty. 
Historic,  history. 


Ignorancia,  ignorance. 

Juan  liaco,  John  makes. 

Juicio,  judgment. 

Justiciu,  justice. 

Leche,  t.t  milfc. 

Moestra,  mistress,  in- 
structress. 
!  Mejor,  better. 

Mortal,  mortal. 
:  Muorte,  f.,  death. 
j  Necesiirio,  necessary. 

Odioso,  odious. 
i  Oro,  gold. 

Facieute,  patient. 
I  Paz,  peace. 

MODEL  SENTENCES. 
El  hombre  es  polvo,  man,  is  dust. 
La    hermosura     es    despojo    del 

tieuipo,  beauty  is  the  spoil  of  time. 
El    baiubre    es    la    mejor 

Jiun'jer  is  the  best  sauce. 


Pedro  preflere,   Peter 

prefers. 
Plata,  stiver. 
Precioso,  precious. 
Religion,  religion. 
Biqueza,  wealth,  riches. 
Sociedad,  society. 
Sueno,  dream,  sleep. 
Terrible,  terrible. 
Tieuipo,  time. 
Util,  useful. 
Vicio,  vice. 
Vida,  life. 
Virtud,  virtue. 
Yelo,  ice. 


£1  alma  de  la  muger  es  natural- 
muute  mas  sensible  quo  la  del 
liouibre,  the  soul  of  woman  is 
naturally  more  sensitive  than  that 
of  man. 

EXERCISE  21. — SPANISH-ENGLISH. 
1.  El  tiempo  es  mas  precioso  que  el  oro.  2.  La  caridad  e»  paciente. 
3.  La  ignorancia  es  ;nadre  del  error.  4.  La  pruddncia  es  mat  precioea 
que  la  plata.  5.  Mejor  es  la  subidurm  que  la  hermoaura.  6.  El 
hombre  teine  la  muerte.  7.  Los  hombres  sou  mortales.  8.  £1  oro  es 
precioso.  9.  Juan  tleno  oro.  10.  El  dinero  es  util.  11.  Pedro  tien« 
diuoro.  12.  Los  libros  eon  utiles.  13.  Este  afio  la  barina  t*  mny 
cara.  14.  La  manteca  es  may  cam.  15.  La  cerveza  es  bueua.  16. 
La  muerte  es  terrible.  17.  La  leche  es  blauca.  18.  Juan  prefiere 
el  vicio  &  la  virtud.  19.  Maria  no  prefiere  el  error  6.  la  verdad.  20. 
Pedro  prefiere  las  riquezas  &  la  sabidurta.  21.  El  medico  preflere  la 
cerveza  al  vino.  22.  La  prud.'ncia  y  el  juicio  son  necesarioe  &  todo 
hombre.  23.  La  paz  de  la  sociedad  depende  de  (on)  la  justlcia.  24. 
La  plata  es  preciosa.  25.  Este  ario  la  liarina  no  es  cara.  26.  La 
religion  es  amable.  27.  El  oro  es  mas  procioso  que  la  plata. 


'AJfll 


SS.—BK.LUI 

1.  Tim*  to  y  teal  one,  f.  Praoaae*  to  uaafaL  S.  Tie*  to  odtaaa. 
4.  Moo«y  to  oaafol.  ft.  lee  to  eold.  «.  «•*•*  to  eweei.  7.  Virta»  to 
lovely.  H.  Water  to  aa  food  aa  wtaa.  9.  Lite  to  aot  a  draaai.  10. 
WUdon  to  more  praeiova  tbaa  all  rubea.  11.  Pinalosiins  make*  its 


«.  Man  fears  not  life.  U.  She  baa  pra4*M*.  U 
found  no  book*.  15.  Milk  to  white.  U.  Wlae  to  ««ry  oaar  tbto  |«er. 
17.  OnUtuda  U  the  eoal  of  reUfton.  In.  Wiaee  wtll  he  food  <M* 
IV.  Fork*  are  aaefaL  *J.  Thi»  y«-r  8«ur  u  aot  oaer.  11.  UoU 
to  more  preoioaa  than  aUvar.  22.  lliatory  to  (tbe;  i»«Um«iMa*  of  Me. 
83.  This  fentlamaa  prafar*  truth  to  error.  K  Prodaao*  to 
than  money. 

THE   VERB. 

Verb*  are  classed,  aa  in  Engliah,  into  aettot,  . 
neuter ;  reflective,  regular,  irreyuiar,  imptno**l,  and 
They  are  alao  varied  by  person  and  number,  mood  cad  Unae. 

Verb*  have  throe  persons  and  two  numbers,  u  in  BnglUh ; 
that  is,  they  vary  their  ending*  to  agree  with  the  person  and 
number  of  their  nominative ;  a*  — 

Singular.  PlmnL 

let  Pen.  To  hablo,  I  epeofc.  l*t  Pers.   Xoaotroa 


3rd  Pen.   EUo> 


3rd  Per*.   El  habU,  TM  «j>eaJb. 

In  Spanish  it  is  not  necessary  to  QM  the  personal  proaooM 
of  the  nominative  case  with  the  rerb  (unleM  for  the  Mtlu  of 
emphasis  or  perspicuity),  as  the  ending  of  the  rerb  indjcat.ee 
the  person  of  its  nominative.  Thus,  hablo  mean*  /  «peoJk  ; 
habhvs,  thou  tpeakeat  ;  habla,  he  tpeokt  or  the  tyeok*  ;  hablaaoo, 
we  speak,  etc. 

MOODS. 

Mood  is  the  form  which  tho  verb  take*  to  show  ia  what 
manner  the  action  or  existence  is  represented.  In  Spanish 
there  are  four  moods  ;  the  infinitive,  the  indicative,  the  wMpera- 
tive,  and  the  subjunctive. 

The  infinitive  mood  expresses  action  or  being  in  an  in4dlnHr 
manner,  without  reference  to  person  or  time  ;  aa  — 
Hablar,  to  speofc.  Corner,  to  eat. 

Tho_indicative  mood  represents  the  affirmation  in  a  positive 
manner;  as  — 

Hablamos,  toe  speak.  |  Corner^,  I  tkatt  Mi. 

The  imperative  mood  expresses  an  order,  entreaty,  or  com- 
mand ;  as  — 

Hablad,  epeofc  ye.  |  Coman,  M  tA*m  eat. 

The  subjunctive  mood  represents  the  affirmation  in  a  condi- 
tional manner  ;  as  — 

Aunque  hableu,  though  they  "">]/  •}>•<**• 
TENSES. 

Tenae  is  the  form  which  tho  verb  take*  to  show  the  time 
of  the  action,  being,  or  passion  which  is  affirmed.  There  are 
properly  three  tenses,  the  past,  the  pn$ent,  and  toe  fuhin. 
These  are  subdivided  into  eight  tenses  —  one  for  the  preeeot. 
five  for  the  past,  and  two  for  tho  future  :  the  present,  imperfect, 
perfect  definite,  perfect  indefinite,  the  first  pluperfect,  eeoond 
pluperfect  ;  the  first  future,  and  future  perfect  or  second  future. 

The  present  tense  represents  whatever  i*  affirmed  M  taking 
place  at  tho  present  time  ;  aa  — 

Hablan,  they  epeok.  |    EstAn  comiendo.  (fey  •»»  «««•»§. 

The  imperfect  teuso  represents  aa  relatively  present  Ktme- 
thing  which  is  affirmed  as  past,  though,  for  all  we  know  to  the 
contrary,  not  yet  completed  ;  aa  — 
Hablabau  cuando  los  rio,  They  were  *peaH»9  «**»  ft«  M»  (km. 

The  perfect  definite  tense  represents  what  ia  affirmed  a*  being 
completely  past  and  finished  ;  as  — 
Les  hablo  aycr,  He  epofce  to  th*»  yesbnby. 

Tho  perfect  indefinite  tense  represent*  what  is  affirmed  a* 
bavin;  taken  place  during  a  time  not  entirely  elapeed  ;  aa  — 
Ix*  he  h»bUdo  hoy,  J  *«>•  •!»<**»  «•  «*^»  *+4*i. 

The  first  pluperfect  tense  expresses  what  i*  past  and  waa 
finished  before  another  action,  atoo  past,  completed  ;  that  i*» 
an  event  which  occurred  prior  to  some  other  past  event  ;  a«— 

Habla  bai  Udo  cuando  llego,  I  fed  »po**"  *»M  at  arriwi 
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The  second  pluperfect  expresses  that  what  is   affirmed   had 
taken  place  immediately  before  a  time  which  is  past ;  and  is 
always  employed  after  adverbs  of  time  ;  as — 
Cuando  les  hubo  hablado,  se  mar-     When  he   had  spoken  to  them,  they 

charon,  went  away. 

The  first  future  tense  refers  to  some  action  or  event  which  is 
yet  to  take  place ;  as — 
Hablara  esta  noche,  He  will  speak  to-night. 

The  second  future  or  future  perfect  tense  refers  to  some  future 
action  or  event  that  will  have  taken  place  at  or  before  some 
particular  future  time ;  as — 

Habrt?  acabado  a  las  ocho,  I  shall  have  finished  at  eight  o'clock. 

PARTICIPLES   AND   GERUNDS. 

Verbs  in  Spanish  have  two  participles,  the  present  and  the 
past.  There  are,  however,  but  few  present  participles  in  use, 
and  these  few  are,  almost  without  exception,  employed  only  as 
adjectives  or  nouns ;  as,  semejante,  similar ;  obediente,  obedient; 
viajante,  traveller.  The  ending  of  the  present  participle  of 
verbs  that  have  their  infinitive  in  CM-,  is  ante;  of  those  that 
have  their  infinitive  in  er  or  ir,  is  iente. 

The  past  participle  denotes  action  or  being  perfected  or 
finished,  and,  when  derived  from  a  regular  verb,  is  generally 
formed  by  changing  the  final  letters  of  the  infinitive  or  into 
ado,  and  er  into  ido ;  as — 

Hablado,  spoken.  Comido,  eaten. 

The  gerund  in  Spanish  is  equivalent  to  the  present  participle 
in  English ;  and  is  formed  by  changing  the  final  letters  of  the 
infinitive  in  ar  into  ando,  and  er  or  ir  into  iendo  ;  as — 

Hablando,  speaking.  \  Comiendo,  eating. 

CONJUGATION. 

In  Spanish  the  infinitive  mood  of  all  verbs  ends  in  ar,  er,  or 
ir,  and  these  terminations  serve  to  distinguish  the  three  conju- 
gations ;  the  first  conjugation  comprehending  all  verbs  ending 
Ln  ar ;  the  second,  those  ending  in  er ;  and  the  third,  those 
ending  in  ir.  

KEY  TO  EXERCISES  IN  LESSONS  IN  SPANISH.— VII. 

EXERCISE  17. 

1.  This  man  is  rich.  2.  That  woman  is  proud.  3.  Does  that  lady 
speak  the  English  language  ?  4.  Whose  is  this  knife  ?  5.  Whose 
are  those  forks?  6.  He  to  whom  my  father  wrote  the  letters  has 
much  money.  7.  She  to  whom  John  gave  a  book  is  very  handsome. 
8.  This  house  and  that  which  you  saw  are  mine.  9.  Is  not  this  the 
baker's  son?  10.  The  hatter  wrote  these  letters.  11.  This  looking- 
glass  is  mine.  12.  This  man  is  my  friend.  13.  Who  is  that  woman  ? 
14.  This  breeze  is  agreeable.  15.  Whose  is  this  pen?  16.  Lucy's 
and  Mary's  spoons  are  of  gold.  17.  John  has  not  my  book,  but  he 
has  that  of  my  sister.  18.  Have  you  my  pens  or  those  of  my 
father  ?  19.  Has  the  baker  my  bread  or  that  of  the  carpenter  ?  20. 
The  innkeeper's  beer  is  as  good  as  that  of  the  shoemaker.  21.  The 
wine  of  James  is  as  good  as  that  of  Peter.  22.  Have  the  printers 
my  books  or  those  of  my  friend?  23.  The  printers  have  not  thy 
books,  but  they  have  those  of  thy  friend. 

EXERCISE  18. 

1.  Este  caballero  es  bueno.  2.  Aquella  muger  es  hermosa.  3.  Esas 
encharas  son  nuevas.  4.  Aquellos  pintores  son  pobres.  5.  Estas 
easas  son  alias.  6.  Esos  sombreros  son  nuestros.  7.  i  De  quienes 
son  aquellas  casas  ?  8.  I  Quien  es  ese  caballero  ?  9.  d  Habla  esa 
seiiora  la  lengua  espaiiola  ?  10.  Ese  espejo  no  es  viejo.  11.  t  Son 
estos  mis  zapatos  ?  12.  ,j  Guyo  es  ese  sombrero  ?  13.  La  Espaiiola  y 
la  Inglesa  tienen  prudencia,  esa  es  mas  amable  que  esta.  14.  Aquellos 
a  quienes  Juan  dio  las  plumas  son  pobres  e  ignorantes.  15.  Aquella 
&  quien  el  sombrerero  dio  un  espejo  es  pobre  y  soberbia.  16.  Lucia 
dio  las  cucharas  a  los  que  vm.  vio.  17.  El  librero  dio  tres  libros  a  la 
que  le  escribio  las  cartas.  18.  I  No  es  esta  la  madre  del  zapatero  ? 
19.  Esos  cuchillos  son  suyos  de  ella.  20.  Estos  tenedores  son  suyos 
de  el.  21.  <[  Quien  es  esta  seiiora  ?  22.  Diego  no  tiene  mi  libro,  pero 
el  tiene  el  di  mi  hermana.  23.  Las  calles  de  Londres  son  mas  anchas 
que  las  de  Madrid.  24.  La  pronunciacion  del  Frances  no  es  tan  facil 
*  como  la  del  EspanoL  25.  Mi  cerveza  no  es  tan  buena  como  la  de 
Juan. 

EXERCISE  19. 

1.  Every  one  of  the  three  women  has  two  looking-glasses.  2.  These 
men  will  be  rewarded,  each  one  according  to  his  deeds.  3.  She 
and  all  her  daughters  are  very  robust.  4.  Both  know  what  is  good. 
5.  Is  there  anything  new  ?  6.  There  is  nothing  new.  7.  The  book- 
sellers want  nothing.  8.  Every  thing  which  James  has  is  mine.  9.  No- 


body speaks  evil  of  him.  10.  The  shoemaker  gave  shoes  to  no 
one.  11.  Nothing  is  good  for  him.  12.  One  knows  not  what  to  say. 
13.  Have  you  ancther  brother  ?  14.  Did  any  one  see  my  hat  ?  15. 
James  found  something  on  the  road.  16.  He  who  is  rich,  whoever  he 
may  be,  will  have  anxieties.  17.  To  whomsoever  you  may  gi--e  bread, 
James  will  give  money.  18.  Did  John  give  books  to  some  of  these 
Germans  ?  19.  Yes,  Sir,  John  gave  books  to  some.  20.  Has  any. 
body  iny  looking-glass  ?  21.  Nobody  has  thy  looking-glass.  22. 
Some  men  have  rtoiiey,  others  have  not.  23.  Many  villagers  of  both 
sexes  came  to  the  city.  24.  The  painter  gave  a  hat  to  the  Ger- 
man, and  a  book  to  the  Spaniard  :  both  are  poor.  25.  Mary  does  not 
speak  of  another's  faults.  26.  Are  there  roses  without  thorns  ?  27. 
No,  Madam,  there  are  no  roses  without  thorns.  28.  Are  there  in  that 
house  many  rooms  ?  29.  There  are  ten  rooms.  30.  John  is  not  an 
American. 

EXERCISE  20. 

1.  Los  diez  criados,  cada  uno  de  ellos  tiene  tres  rosas.  2.  Lucia 
tiene  diez  libros  cada  uno  en  un  idioma  diferente.  3.  Todas  las 
criadas  seran  premiadas,  cada  cual  segun  sus  rne'ritos.  4.  Maria  dio 
cuchillos  a  cada  \mo  de  ellos.  5.  Todo  lo  que  brilla,  no  es  oro.  6. 
Todo  libro  tiene  hojas.  7.  Pedro  no  tiene  nada.  8.  Ninguna  de  estas 
seiioras  es  rica.  9.  No  sabe  uno  que  conaprar.  10.  d  Tiene  vmd. 
otra  hermana  ?  11.  (,  Habla  alguien  Espanol  ?  12.  El  caballero 
tiene  dos  criados,  y  dio  al  uno  diez  pesos,  y  al  otro  doce,  a  cada  uno 
segun  su  merito.  13.  El  zapatero  tiene  dos  hijas,  el  nombre  de  la  una 
es  Lucia,  y  el  nombre  de  la  otra  es  Maria.  14.  Ella  tiene  algo  que 
comer.  15.  Una  de  las  senoras  vino  commigo.  16.  Mi  hermana  tiene 
todo  lo  que  mi  padre  la  dio.  17.  A  cualquiera  que  Maria  de  cucharas, 
Lucia  dara  tenedores.  18.  Cualquier  cosa  que  Juan  diga  sus  casas  no 
son  hermosas.  19.  Dios  aborrece  todo  camino  malo.  20.  Todo  es 
muy  cierto.  21.  Nadie  tiene  tu  espejo.  22.  ,1  Tienen  algunas  de 
estas  mugeres  tenedores  de  plata  ?  23.  Cada  uno  de  nosotros  tiene 
algun  meritxS.  24.  Mi  sobrino  no  tiene  plumns.  25.  <<  Hay  cartas 
para  mi  ?  26.  No,  seiior,  no  hay  cartas  para  vmd.  27.  t  No  hay  libros 
sin  hojas. 


THE  UNIVERSITIES.— XIV. 

ABEEDEEN. 

THE  University  of  Aberdeen  derives  ita  origin  from  the  two 
foundations  of  King's  College  and  Marischal  College,  which 
were  united  by  the  Universities  Act  of  1858.  The  first  of  the 
two  colleges  was  founded  in  the  year  1494  by  William  Elphin- 
stone,  Bishop  of  Aberdeen,  and  the  second  a  century  later  by 
George  Kent,  Earl  Marischal.  The  powers,  privileges,  and 
property  of  these  two  colleges  were  transferred  to  the  University, 
which  takes  rank  among  its  sister  universities  from  the  date  of 
the  foundation  of  King's  College.  The  University  is  a  corporate 
body,  and  its  government  is  administered  by  the  University 
Court,  the  Senatus  Academicus,  and  the  General  Council. 

The  division  of  the  students  into  the  four  "nations  "  of  Mar, 
Buchan,  Moray,  and  Angus,  may  be  regarded  as  an  indication 
that  the  University  of  Aberdeen  derives  the  great  majority  of 
its  alumni  from  the  northern  districts  of  Scotland.  At  the 
period  when  the  colleges,  now  incorporated  into  the  University, 
were  founded,  the  facilities  for  travelling  were  so  limited  that 
unless  learning  had  been,  as  it  were,  brought  nigh  the  doors  of 
the  dwellers  in  remote  regions,  the  higher  education  would  have 
languished  for  lack  of  sustenance  and  stimulus.  Notwith- 
standing the  remoteness  of  its  situation,  Aberdeen  University 
has  always  a  fair  attendance  of  students,  and  many  of  its 
professors  have  been  eminent  for  their  erudition  and  vigour  of 
intellect. 

CLASSES    AND    FEES. 

The  following  are  the  classes  in  the  four  faculties : — 

1.  Arts. — Greek  (2) ;  Latin  (2) ;  English  Language  and  Com- 
position ;  Logic ;  Mathematics  (2) ;  Moral  Philosophy ;  Natural 
Philosophy  C2)  ;  Natural  History. 

2.  Divinity. — Systematic    Theology  ;    Oriental   Languages ; 
Church  History  ;  Biblical  Criticism. 

3.  Law.  —  Conveyancing     (Summer   Course)  ;    Scots    Law 
(Winter  Course) ;  Medical  Jurisprudence. 

4.  Medicine. — Winter  Course  :  Anatomy,  Practical  Anatomy, 
Chemistry,  Institutes  of  Medicine,  Surgery,  Practice  of  Medicine, 
Midwifery  and  Diseases  of  Women  and  Children,  Zoology  (with 
Comparative  Anatomy),  Medical  Logic,  Medical  Jurisprudence, 
and   Materia    Medica.      Summer   Course :    Botany,    Practical 
Pharmacy,  Practical  Anatomy  and  Demonstrations,  Practical 
Chemistry,    Zoology    (with   Comparative    Anatomy),    Practical 
Midwifery  and  Gynecology  and  Clinical  Diseases  of  Children. 
Practical  Physiology. 
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The  matriculation  fee  is  the  Muoe  M  at  the  other  Scottish 

nnivoraition  already  notioed.     With  the  exception  of  the  Senior 

Latin,  Greek,  Mathematics,  Natural  Philosophy,  and  Kngluh 

iise*,  the  fees  in  tho  Faculty  of  Art*  are  3  guinea* ; 

for  tint  Faculty  of  Divinity  th»  foes  are  41   11s.  fld. ;  in  the 

y  of   Law,   3  and  4  guinea*;   and  in  the  Faculty  of 

ine,  -  and  3  guinea*. 

GRADUATION. 

The  cour-io  of  study  necessary  for  the  degree  of  Master  of 
Art*  extends  over  four  winter  sessions,  except  in  the  oaee  of 
stii.U-nt*  whose  proficiency,  on  entering  the  UuiTertitjr,  u  found 
to  be  Buoh  that  they  do  not  require  to  attend  the  Junior1  Clause* 
of  Greek,  Latin,  and  Mathematics.  Candidate*  for  the  degree 
are  examined  on  tho  subject*  embraced  in  the  curriculum  in 
Arts,  and  they  have  the  option  of  undergoing  examination,  at 
separate  times,  in  Latin,  Greek,  Mathematics,  and  other 
lu-.inclies,  though  they  may  not  have  completed  their  attendance 
on  the  roruuinintf  classes  of  the  prescribed  course.  In  giving  an 
account  of  the  other  Scottish  universities,  we  have  notioed  the 
siil'j-M-u  on  which  candidates  for  the  degree  of  M.A.  an 
examined,  and  there  is  no  material  difference  in  the  case  of 
Aberdeen  University,  except  that  Natural  History  in  imperative. 

The  four  department*  in  which  candidates  for  graduation 
and  honours  may  offer  themselves  are  Classical  Literature, 
Mental  Philosophy,  Mathematics,  and  Natural  Science. 

The  subjects  for  examination  with  honours  are  given  in  the 
University  Calendar.  The  following  is  the  list  for  one  year : — 

I.    DEPARTMENT    OP   CLASSICAL    LITERATURE. 

1.  Latin.- -Cicero,  "De  Finibus,"  Books  i.,  ii.,  and  "Pro 
Caecina ;"  Virgil,  "  X  leid,"  Books  iv.  to  vi. ;  Juvenal,  "  Satires," 
i.,  iii.,  iv.,  v.,  vii.,  viii. ;    Tacitus,  "Annals,"  Books  i.  to  iii. ; 
Latin  Composition,  Prose  and  Verse. 

2.  Greet. —Homer,  "Iliad,"  Books  xiii.  to  xviii. ;  JSschylns, 
"Prometheus'*  and   "Septem  contra  Thebas  ; "    Thucydides, 
Books  vii.  and  viii. ;  Plato,  "  Eepublic,"  Books  i.  to  v. ;  Greek 
Composition,  Prose  and  Verse. 

II.    DEPARTMENT   OF    MENTAL    PHILOSOPHY. 

1.  Logic. — Lectures  and  text-books  of  the  class  ;  the  Doc- 
trine of  Evolution  as  applied  to  the  mind.     Reference  to  be 
made  to  the  chapters  in  "  Spencer's  Psychology  "  bearing  on  the 
subject. 

2.  ^ Moral  Philosophy.  —Lectures  and  text-books  of  the  clas*  : 
Reid's  "  Essays  on  the  Active  Powers,"  with  Note*  A  and  H, 
Hamilton's  Edition;   Kant's  "Metaphysics  of  Ethics,"  trans- 
lated by  Semple. 

3.  History   of  Philosophy. — Zeller's    "  The   Stoics  and   Epi- 
cureans,'1 translated  by  Reichel. 

III.  DEPARTMENT  OP  MATHEMATICS. 

1.  Pure   Mathematics.  —  Geometry,    Algebra,    Trigonometry 
(Plane  and  Spherical),  Conic  Sections,  Theory  of   Equations, 
Analytical    Geometry   of    Two    and    Three    Dimensions,    and 
Differential   and  Integral  Calculus,  including  the  solution  of 
Differential  Equations. 

2.  Natural  Philosophy. — Subjects  treated  of  in  Junior  Class  : 
Senior  Class  Examinations ;  Todhnnter's  "  Statics ; "  Besant's 
"  Hydro-Mechanics ; "  Tait  and  Steele's  "  Dynamics." 

IV.    DEPARTMENT   OF   NATURAL   8CIBNCB. 

1.  Zoology  and  Geology. — Subjects  treated  of  in  the  class. 

2.  Chemistry.—  Inorganic:  The   Non-metallic   and    Metallic 
Elements,  including  their  application  to  the  Arts;  Practical 
Examinations  on  Testing — solid  or  solution  given,  containing 
two    bases    and    two   acid*.     Organic:    Ultimate   analysis   of 
Organic  Bodies,  Calculations  of    Empirical  Formula},  Law  of 
Substitution,    Compound    Radicals,    Homologous   Series;    the 
Chemical  History  of  the  Cyanogen   Group,   Urea,  Uric  Acid, 
Murexide  ;  Amylaceous  and  Saccharine  Substances,  Fermenta- 
tions, Alcohols,  Ethers,  Aldehyds,  Acetic  Acid,  and  Fatty  Acid 
Series,  Ammonia  and  its  derivates. 

3.  Botany. — Balfour's  "  Outlines,"  or  Henfrey's  "  Elementary 
Course  of  Botany." 

The  degrees  of  D.D.  and  LL.D.  are  honorary,  the  one  being 
conferred  for  professional  distinction,  and  the  other  for  literary 
or  scientific  eminence. 

In  Medicine  the  degrees  conferred  by  this  University  are : — 
Bachelor  of  Medicine  (M.B.),  Master  in  Surgery  (C.M.),  and 
Doctor  of  Medicine  (M.D.).  None  are  admitted  to  the  two 


first-named  d*gr*ei  who  have  not  bee*  aafsjud  io 
surgical  *tody  for  four  year*.  Oindfchtat  for  the  degree  of 
M.D.  mo*t  either  be  graduate*  io  Art*,  or  »u.t  pae*  a  nfckflt 
tory  examination  Io  the  Faculty  of  Art*. 

HllUAklW,    •CHoLAIiMIU-i..    AMD    FKUUM. 

In  the  Faculty  of  Art*  there  are  141  bursaries  ope*  Io  earn- 
petition  ;  79  under  private  patronage ;  81  under  the  |*tro*»f* 

of  the  magistrate*  and  Town  Council  of  Aberdeen,  also  eab. 
mitted  to  open  competition ;  and  4  under  the  patronage  of  the 
Incorporated  Trade*  of  Aberdeen.  Of  the  bonariea  open  to 
competition,  the  mo*t  important  are  the  Adam  bnnarie*,  three 
of  the  annual  value  of  £30  eaoh,  and  six  of  415  each  ;  the 
Fnllerton  bnnariee,  five  of  the  annual  value  of  420  each,  and 
nine  of  £15  eaoh ;  the  Hottoo  bnnarie*,  four  of  418  each. 
four  of  £16  eaoh,  four  of  £14  eaoh,  aad  four  of  412  eaeb ;  the 
Macphercon  bnnarie*,  *eren  In  number,  four  of  £10  each,  ai*l 
three  of  £9  each  ;  the  Moir  bursarie*.  four  of  430  each,  and  ten 
of  415  eaoh  ;  and  the  Simpeon  bnnarie*,  six  £86  each  of  annul 
value.  Of  the  burcarie*  under  the  patronage  of  the  magistrates, 
we  may  note  the  Cargill  bnnariee,  four  of  420  each,  tenable 
for  four  yean,  founded  by  Dr.  Cargill  "  for  maintenance  of  four 
poor  scholars,  specially  of  hi*  own  relation*,  whom  failing,  to 
town'*  bairn*  of  New  Aberdeen."  The  Guild  bnnariee,  from 
415  to  420  each,  under  the  patronage  of  the  Incorporated 
Trade*,  are  "  for  three  poor  boy*  that  an  crafUmen'*  •on*.'* 
In  the  Faculties  of  Theology  and  Medicine  there  are  alao 
some  bursaries,  ranging  from  410  to  470  in  annual  value. 

The  scholarships  in  connection  with  the  Univenity  are  not 
very  numerous.  There  are  seven  Fullerton,  Moir,  and  Gray 
Scholarships,  three  of  475  and  four  of  4100  per  annum,  which 
are  awarded  after  a  special  competitive  examination.  The 
Murray  Scholarship,  470  of  annual  value,  U  designed  to  en. 
courage  student*  who  intend  following  out  any  of  the  liberal 
secular  professions.  A  preference  i*  given,  eaclerii  paribut,  to 
candidate*  of  the  surname  of  Murray.  This  scholar* hip  i* 
awarded  to  the  candidate  obtaining  the  highest  number  of 
marks  in  Latin  and  Greek,  Mathematics  and  Natural  Philosophy. 
Logic  and  Moral  Philosophy,  and  Natural  Science.  A  Prize  io 
Experimental  Physics,  yielding  annually  £35  or  thereabout*. 
has  been  recently  founded  by  Dr.  Neil  Arnott,  of  London. 
There  are  also  the  Brown  .Scholarships,  two  in  number,  which 
are  open  to  student*  who  have  passed  through  a  complete 
course  of  theological  training  at  the  Univenity,  and  are  held 
for  two  yean. 

In  addition  to  the  ordinary  class  prizes,  which  take  the  fora 
of  medals  or  books,  there  are  a  few  special  prize*  of  aome 
value.  The  Simpson  and  Boxill  prize*,  valued  at  405  aad 
428  respectively,  are  awarded  to  the  two  graduate*  for  the 
year  who  exhibit  the  greatest  proficiency  in  the  examination* 
for  honours  in  the  Department  of  Mathematics.  Dr.  Simpcon, 
of  Worcester,  the  founder  of  the  first  of  the  above-named  prize*, 
founded  another  of  the  same  value  for  distinction  in  Greek. 
The  Hutton  prize  of  430  is  awarded  to  the  beet  scholar  in 
Classical  Literature  and  Mental  Philosophy.  To  the  moet  dis- 
tinguished candi  late  for  honours  in  the  department  of  Natural 
Science,  a  prize  of  £10 ;  and  to  each  of  the  best  English  and 
Latin  scholars  a  Seafield  Gold  Medal.  Then  is  alao  a  gold 
medal,  which  is  given  by  the  magistrates  and  Town  Council  to 
the  most  distinguished  scholar  at  the  oloee  of  the  curriculum 

LIHKART    AND    MUSEUM*. 

The  Library  connected  with  the  Univenity  contain*  above 
90,000  volumes.  Its  revenues  are  an  annual  grant  of  £880 
from  the  Treasury,  certain  library  fund*,  annual  subscription*, 
and  the  surplus  of  the  general  fund  of  the  Univenity.  The 
books,  however,  are  not  all  collected  under  one  roof.  The 
General  Library  is  kept  in  the  building*  formerly  belonging  to 
King's  College,  while  work*  on  law,  medicine,  and  some  depart- 
ments of  physical  science,  are  kept  in  the  building*  former^ 
belonging  to  Mariechal  College.  The  Museum  of  Nataral 
History  contains  interesting  collection*  of  zoological,  geological, 
and  mineralogioal  specimen*.  There  are  also  museums  in  con- 
nection with  the  medical  claase*. 


NOTK.— The  following  not«  is  important :  — 

"  By  Order  in  Council,  of  date  4th  June.  1870,  tk*  foBovng 

is  made  to  tho   Ordinance  No.  114.  General  Mo.  S.  See.  vi.,  with 

respect  to  Graduation  with  Honours  : — 

" '  Provided  always  that  any  Student  who  dewres  to  o 
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for  Examination  with  a  view  to  Graduation  with  Honours,  in  any  one 
or  more  departments,  may  proceed  to  such  Examination  without 
having  previously  passed  the  Examination  in  such  department  or 
departments  for  the  degree  of  Master  of  Arts  without  Honours  ;  and  if 
such  Student,  in  the  opinion  of  the  Examiners,  fails  to  attain  the 
Stand  vrd  for  Honours  in  any  department,  but  attains  to  the  Standard 
of  the  Examination  for  Graduation  without  Honours,  he  shall  be  held 
V>  have  passed  in  that  department  for  the  degree  of  Master  of  Arts, 
without  Honours ;  but  if,  in  any  such  department,  he  fails  to  attain 
to  the  Standard  of  the  Examination  for  Graduation  without  Honours, 
he  shall  not  be  entitled,  until  he  shall  have  passed  in  that  department, 
to  the  degree  of  Master  of  Arts.'" 


READINGS    IN   GREEK.—  X. 

THE  NEW  TESTAMENT. 

THE  period  at  which  the  New  Testament  was  written  was  con- 
siderably later  than  that  to  which  the  writings  from  which  we 
have  hitherto  made  our  selections  in  this  language  belong.  By 
the  first  century  of  the  Christian  era  the  Greek  language  had 
lost  much  of  its  original  purity,  and  had  already  begun  to 
show  traces  of  the  subjugation  of  foreign  powers  which  those 
who  spoke  it  had  had  to  undergo.  Still  it  remained  the  lan- 
guage of  a  large  portion  of  the  civilised  world,  especially 
among  those  who  plumed  themselves  upon  their  refinement 
of  culture,  and  it  was  always  studied  as  one  of  the  accessories 
of  a  polite  education  both  in  Italy,  Syria,  and  Egypt,  all  of 
which  nations  naturally  engrafted  upon  the  Greek  language 
some  of  their  own  idioms  and  forms  of  expression.  Accord- 
ingly, among  the  writers  of  the  New  Testament  we  frequently 
find  Hebrew  expressions  and  forms  of  speech,  though  on  the 
whole  the  language  is  remarkable  both  for  its  purity  and  its 
great  simplicity.  We  certainly  need  not  detain  our  readers 
with  any  further  prefatory  remarks,  merely  observing  that 
their  study  of  the  Greek  language  will  have  been  directed  to 
the  very  highest  aim,  and  will  have  achieved  the  most  impor- 
tant results,  if  it  has  enabled  and  encouraged  them  to  read  the 
New  Testament  portions  of  the  Holy  Scriptures  in  the  language 
in  which  it  was  originally  written. 

MATTHEW  xvii.  22  —  27. 

22  'AvaffTpf<pofJ.ff<av  Se  avruiv  tv  rfj  raA.iA.aiqt,   fiitfv   avTols  & 
Irjo-ovs,  Me'AAet  6   vibs  TOV   av9p<airov   irapaSi'Socrflai  els  Xf^Pas  av~ 


23  Kal  airoKTfvovo~iv  avrbv,   Kal   Trj  rp'iTrj   ^ue'p 
Kal  f\virri  r\o~av  o"<£<$8pa. 

24  'EA0<Wa»/   Se   avriav   fls  Kairfpvaovfj.,  irpoff^Xdoi/   oi   TO.  Si- 
Spa^jiia  Aa/x/SdVoyTej  rip  Tlerpy,  Kal  flirov,  'O  SiSdV/caAos  vu.iav  ov 
TeA«r  TO  SiSpaxpa  ; 

25  Aeyet  Na£.      Kal    'Are   flffrj\0ev   fls  rr]v   olitiav,   irpof<pdafffv 
avrbv  6  'IijaoSy   Xeytav,  Ti  ffoi  5o/cel,  2,'i/J.cav  ;  ol  f3affi\('is  TT/S  yr}s 
fab  rlvdiv  \a(j.fldvov<ri  TeAi;  r)  Kr}vo~ov  ;  airb  TUV  vlSiv  avr&v,  •})  airb 
TU>V  a\\orpi<i>v  ; 

26  Ae-yet   airr<j3  6  Tlerpos,  'Airb  T£>V  a\\OTpl<t>v.     'Eiprj   avr<f  & 
Irfffovs,  "Apaye  e\tv6fpoi  flffiv  ol  vloi. 

27  "iva  8e  /j.r)  ffKav8a\io~ii)fjiev  avrovs,  tropfvdfls  fls  rfyv  6a\affffav, 
'jaAe  ayKtffrpov,  Kal  rbi>  avafidvTa  irpurov  lx&v"  apov   Kal  avoi^as 

rb  ffr6/j.a  avTov,  fvpi]fffis  crraTfjpa'   fKflvov  Xafiuv  Sbs  avTots  ami 

lp.OV  Kal  ffOV. 

NOTES. 

22.  'Ava<rTpe0o/ua<,  lit.,  to  turn  oneself  about  in,  and  so,  like  the  Latin 
•versari,  to  live  in. 

24.  T«  3i<5pax/ua.    The  tax  paid  by  every  Jew  of  twenty  years  old  and 
upwards  towards  the  rebuilding  of  the  temple. 

25.  Knvaov  is  simply  the  Latin  word  census,  a  tax,  in  Greek  characters. 
Now  that  Judsea  was  under  Roman  dominion,  it  was  not  unnatural  that 
some  Latin  words  should  become  mixed  with  the  Greek.     Thus  we  find 
<7-ouWpia  and  o-i/iiKii/Aa,  in  Acts  xix.  12,  for  sudoria  and  semicinctiti  ;  TaTot 
(3  John  1)  for  Gains;  and  several  others. 

27.  z-ruTtipa.  A  stater  was  equal  to  four  drachmae,  and  would  be  suf- 
ficient to  pay  the  tax  for  our  Lord  and  St.  Peter. 

'Ann.  This  is  a  Greek  Testament  use  of  this  preposition,  equivalent 
to  virep,  in  Itehalf  of. 

JOHN  v.  33  —  40. 


33   Twe?s  a7re0TaA»caT€  irpbs  'I 


y,  Kal  /j.e/j.apTi>pi)Kt  Trj  a\ri- 


34  'Ey&>   8e   ov  irapa   avOp&irov  rty  papTvpiav  \a/J.pdvw,  dAAa 
•raina  \fya  Iva  u/ie«s  ffwtivTG. 


35  'E/ceTvos  ?iv  6  \i>xvos  o  Kai6fJ.evos  Kal  <pa(v<av,  vpLtls  5e  f/0eAT)- 
ffarf  ayaXXiaffOrivai  irpbs  Sipav  ev  rtf  (pearl  avrov. 

36  'Eyai  8e  e;£co  r^v  paprvpiav  (Uei^a)  rov  '\(aavvov   ra  yap  fpya 
a  eSai/te  /J.GI  6  iraryp  'Lva.  TeAeic£(7a>  aura,  aura  ra  fpya  a  eyi)  iroiw, 
fj.aprvpft  irepl  tfj.ov  on  o  irar-fip  p.*  airfo~Ta\Kf' 

37  Kal  &  irf[t.\l/as  /u.e  irar))p,  avrbs  fj.f/j.aprvpr]Ke  trtpl  f/j.ov.     Otire 
(fxavTiv  avrov  a/CTj/coare  ircairore,  ovre  fTSos  avrov  t aipd/care. 

38  Kal  rbv    \6yov  avrov   owe   e^ere   ^.tvovra.  Iv   vfjuv,    '6ri    hv 
aireffrfLheis  tKf"iVos,  rovrcf  u/x.e?$  ov  iriffrevere. 

39  'Epeu^are   ras    ypa<pas,    '6n    v/j.f'is    SoKetre    et>   avrats    CWV 
aliavLov  exeiv>  Ka^  ^Kftvai  tlffiv  at  p.aprvpovo-ai  irtpl  ffjiov' 

40  Kai  ov  9f\fre  e\6e?v  irp6s  /J.f,  'Lva.  £<ai]V  e^Te. 

NOTES. 

33.  'Iwai/i/nv.    John  the  Baptist,  whose  testimony  to  the  truth  of  our 
Lord's  mission  is  frequently  mentioned. 

34.  The  sense  of  this  passage  appears  to  be,  Though  I  have  no  need 
of  human  testimony,  yet  I  quote  John's  evidence  in  my  anxiety  to  turn 
you  to  salvation,  for  you  believed  in  John. 

35.  Kui6fj.evot.     This  image  seems  to  have  especial  reference  to  the 
energetic  character  of  John's  preaching.      So  Ecclus.  xlviii.  1,  "  Then 
stood  up  Elias  the  prophet  as  fire,  and  his  word  burned  as  a  lamp." 

laivusv.  Generally  used  transitively,  with  a  following  accusative, 
though  a  parallel  to  this,  in  transitive  use,  is  to  be  found  in 
2  Pet.  i.  19,  AI''XI/UJ  <jiaivovTi  tv  auxMipy  roirip,  "a  light  shining  in  a  dark 
place." 

36.  "iva  TeAcitao-u  aina.    This  redundant  use  of  alna  is  frequent  in  the 
Greek  Testament  in  expressions  of  this  nature. 

39.  'EpewH-re  is  probably  the  indicative,  and  not  imperative,  as  in 
English  version — "  You  search  the  Scriptures,  and  those  very  Scrip- 
tures are  the  strongest  testimony  in  my  favour." 

ACTS  OF  THE  APOSTLES,  in.  1 — 11. 

1  "Eirl  rb  avrb  Se  Tltrpos  Kal  'IcodVi'Tjs  a.vffiaivoi>  fls    rb   Ifpbv 
eirl  rijv  tiipav  r-^s  Trpocrevx^s  r^v  fvvdrrjv. 

2  Kai  ns  dv^p  ;^&>Abs  e'/c  K0i\ias  p.rirpbs  avrov  inrdpx&v  efiaffrd- 
£fro~  t>v   Iridovv  KaO'  r]fj.fpav  irpbs  ri]i>  6vpav  TOV   Ifpov  r^v  \fyo- 
/ueVrjv  'npaiav,  rov  alrflv  eAerj^uocrwrjj'  irapd  ruiv  elffiroptvoneviav 
fls  rb  ifpov. 

3  *Os  I5ci!>'  Utrpov  Kal  'IcoaVi/Tjj'  fj.f\\oi>ras  flffifvat  fls  Tb  iepbv, 
ypcara  fKfi}u.oo~vvf)v  AajSelv. 

4  'Arfviffas  Sf  Tierpos  els  avrbv  o~vv  rcf  'liadwri,   flirt,  BAeJ/ov 
fls  71/j.as. 

5  'O  Se  4irf7xff  avrois,  irpoo~5oKeav  TI  Trap"  avriav  Kafifiv. 

6  E?Tre  Sf  Tlfrpos,  'Apyvptov  Kal  xpixrio^  oi>x  virdpxft  fJ-oi    6  8« 
fXw>  TOVTO  ffot  5i8cafj.i.     fv  T<f  ovop.an  "iTjeroG  Xoiffrov  TOV  Na(Tco- 
paiov,  fytipai  Kal  ireptrraTfi. 

7  Kal  iridffas   avrbf  rrjs   8e|iaj  %eipbs  tfyfipf    irapa^pfj^a   Se 
fffrfpftaQriaav  avrov  at  /3ao~fis  Kal  ra  o~<pvpa, 

8  Kal  €|aAA^£vo$  ecrri?  Kal  TrepifrraTei,  ical  fl<rrj\6f  ffvv  avrois 
fls  rb  Itpbv,  irfpnraritiv  Kal  a\\6fj.fvos  Kal  alveav  rbv  Qf6v. 

9  Kal  fi$fi>  avrbv  iras  o  Aabx  irfpnrarovvra  /cat  alvovvra  rbv  ®f6v 

10  ''Eirfyivwo-Ko'i'  rf  avrbv  ori  ovros  fa  6  irpbs  T^V  f\(ff}^offvvi)v 
KaQi\p.fvos  firl  Trj  'lipaia  TT^ATJ  TOV  ifpov-   Kai  fTr\^o-9r)craif  6d/j.fiovs 
Kal  fKffrdffttas  firl  rtf  <rvp.$f$riKOTi  avrip. 

11  KparovvTos  Se  TOV  laQfvros  xcoAoC  rbv  Tltrpov  Kal  'lwdvvr)v. 
ffvvfSpafj.f    irpbs    avTovs   iras  o   Aabs    eVl   rrj    ffroa  Trj    KaAou/xeVj? 
'S.oKop.iavTOS,  fK.Qap.fioi. 

NOTES. 

1.  'Ewi  TO  a\n<>,  at  the  same  time,  together. 

'Avefiatvov,  were  going  up,  the  temple  being  on  an  elevation.  So 
we  find  (Luke  xviii.  10),  "Two  men  went  up  into  the  temple  to 
pray ; "  (Isa.  ii.  3),  "  Come,  and  let  us  go  up  to  the  mountain  of  the 
Lord." 

'En/aT»)».  We  frequently  find  this  hour  mentioned  in  the  Bible  as  the 
hour  of  prayer.  In  Acts  x.  30  Cornelius  says,  "  I  was  at  the  ninth  hour 
praying  in  my  house." 

2.  'En.     With  the  sense  of  after,  ever  since  his  birth. 

'E^iOovv.  The  sense  of  the  imperfect  must  be  preserved  in  the  trans- 
lation— whom  they  used  to  place — a  sense  of  repeated  action. 

'npaiav.  There  is  considerable  doubt  about  the  identity  of  this 
gate.  Some  say  it  was  that  mentioned  by  Josephus  as  the  ninth  gate, 
which  was  of  brass  adorned  with  gold ;  but  this  was  in  the  interior 
of  the  temple,  and  it  is  not  probable  that  the  man  would  have  gone 
in  so  far.  Some  refer  its  derivation  to  ipa,  and  explain  it  the  western 
gate. 

Tou  aiT6ii/.  The  genitive  of  the  article  with  the  infinitive  is  frequently 
used  in  the  Greek  Testament  to  signify  (1)  a  purpose,  in  order  to,  as 
here ;  or  (2)  a  result,  so  as  to. 

3.  Aa/3«IV.    This  infinitive  is  either  to  be  construed  with  lipui-ra,  asked, 


LESSON  BOGRAPHT, 


to  rtoeivt,  or  poMibly  as  what  is  known  M  an  explanatory  m/lumvo,  udbui 
an  uliiut  —  to  «<•. 

4.  'Art  ni'iruf  ,  /lawinj  /y«d  JtU  «j/M  »f«u<J/u«fly  upon  him. 

5.  'Kitt.x.k,  HO.  I..*  nn».    The  MUM  ollips*  U  fouuJ  la  1  Tim.  ir.  16, 
"Tak.  ,olf." 

7.  XfipAt.     Partitive  genitive,  M  signlfjinf  Cue  put  touched,  /&<•««  i 
BO  in  Mark  ix.  27,  "  JOSUN  took  him  bjr  the  hand"  (.put./"-"    < 
• 

i$>up'i.  This  particular  mention  of  the  parU  In  natural  when  we 
remember  the  medical  knowledge  of  Luke,  "  the  beloved  i'li>  *i'-lun." 

This  waa  a  porch  built  cm  the  alto  of  a  former  porch, 
bearing  the  same  name,  in  8olomon'n  temple.  We  find  it  mentioned  in 
John  s.  23,  "  Jem*  walked  in  Solomon's  por<-l>." 

"fnOanflo,,  here  in  the  passive  senae,  yrtptly  frightened.  In  Dan.  vll.  7 
and  several  other  places  it  is  found  active,  "A  heart  great  and  terrible," 
<.«.,  terrifying. 

ACTS  OF  THE  APOSTLES,  x.  7  —  17. 

7  'Cis  8i  &r~i\0tv  6  &yyt\os  &  XaXcDf  TO!  Kopinj\t<f,  <p(*rf)ffat  8i'u 
T<av  oixtrwv  avTov,  xal   (Trpanarriv  tii<r(/9j)   rwv  wpoffKapTt 
airrf, 

8  Kal   /{tryrjo'e^O'or  auroij  &-KU.VTO.,  Airt'(TT*«A*i/  aurouj  tit 


KkxNujr  dark  MM  roU'd 
fl~t  la 


hi*  k«4. 

TU  fl~t  la  vu=«.  h«  tw.^4  bu  A»JJr  hov, 
Ami  UvU(  fly  UM  f»U«r«l  hiM  tale*. 
o,  •     HM|    ..  p  ft        :     •      .  •  •=•   ...... 

And  lu»  UM  iM^fal  arrow*  tV4  in  Mam. 
for  nin«  loot  t>l«bU,  throofb  all  UM  duaky  afar. 
Ttw  pytM.  thick  Camiac.  abot  a  dfeiaal 
But  «r«  the  Uotb  iwolvinf  day  WM  rum, 
IiMpind  by  Juno,  TjMtifT  godlik* 
eouoflU  all  U 


I  all  the  OvsetsB  tnfa, 
For  much  UM  goddess  mourned  her  kwvoM 

lius  UM  kiac  of  awa  a4ira**U 


9  Tp   8i  titavptov  (JSociropoiWaif  lK*ivuv  Kal  rfj  ir6\u 
TUV,  a.:'f'&ri  rif'rpoj  firl  rb  Sa^ua  irpo<r«v{a<r0ai,  ir«pl  fipap 

10  "E'yt'i'fTo  Si  •jrpo<rir««»'os,  KO!  f|0«X«  "ytwrairOar 
Ttwi'  Si  tKfivuv,  tirfirtatv  iir'  airrbv  f/c<rra<m, 

1  1  Kal  Of  wpt7  -rbv  ovpavltv  iivofy^tvov,  KO.\  Karaftatvof  tit'  ai/rbv 
ffKtvfo  rt,  d>*  o06tnr\v  /J.fydkr)!',  Ttffffapffiv  apxais  SfSfjUtVor,  Kal 
KaQitfjitvov  iir\  TTJJ  yrjs' 

12  'Ec  $  inrripxt  irdma.  TO  TfrpdiroSa  TTJJ  yr/s  Kal  ri  6r\pia  KOU. 
T&  ipireTa  KO.\  TO  irfTtii/o  ToD  oupavov. 

13  Kal   tytvrro   <(><air^  irpbs  ainbv,  'AvaoT&j,  Tltrpf,  6vffoi>  KO! 


14  'O   8« 
irav  Kinvbv  •?) 

15  Kal  <p(av))  ird\ii>  £K  Stvrfpov  irpbs  avrbv,*A  6 
ffb  fi.fy  Koifov. 

16  ToDTo  S«  lytvf-ro  M  rpis'  Kal  ird\iv  avt\ri<pBrj  rb  fficevos  *'\ 
T^V  ovpav6v. 

17  'fis  Si   ^  Jai/Ty  Stt]v6p(i  6  FleTpoj,  T^  av  *f?j  T&  opafj.a  ft  tTSf, 
Kai  I'Soi/,  ol  &vSpes  ot  aTreiTTaA^eVoi  a7rb  TOU  Kop^Aiou,  5fip<ar>,ffaV' 
Tfs  T^V  oiKiav  '2,1/j.wvos,  tirf<TTT](rav  tirl  rbv  iruAwi/a- 

NOTES. 

7.  4><«i»j<rar.  The  nom.  to  be  supplied  with  this  is  not  a-yjtXot,  as 
would  appear  at  first,  but  Kopv^Ator. 

TO*  n-potrKaprepoi'i/Twi/.  O/  those  who  were  stead/a«t  to  Turn.  The  same 
word  is  used  in  Acts  vi.  4,  where  it  is  translated,  "But  we  will  give 
ourselves  to  prayer,"  etc.  The  participle  is  in  the  genitive,  as  denoting 
partition. 

8.  'Ef  trrrtaaftevot.    The  word  means  literally  to  lead  the  way  for,  and  so 
to  instruct. 

9.  Tj;  iiravpiov.    Supply  tifitpy,  on  the  fMowing  day. 

'\vtpri  irpo<7<  vfaatiai.  An  infinitive  of  purpose  rare  in  classical  Greek. 
The  same  expression  occurs  in  Luke  xviii.  10. 

10.  'Ejce<V«v,  sc.,  those  whose  duty  it  was  to  do  so. 

11.  T('<r<rap<rii«  apxair.     In  the  English  version  this  is  translated  "knit 
together  at  the  four  corners."  Others  explain  it  "  tied  with  four  ropes'- 
ends." 

15.  ^avij.  The  subject  is  followed  by  no  verb,  but  Iftvtro  must  be 
supplied,  as  in  verse  13. 

Koi'vov.  Verbs  in  ow  signify  to  make  anything  that  which  the  root 
of  the  verb  implies.  Tim-,  r»\enoa  is  to  make  hostile;  <CO<KJ»  to  tnafc* 
Common,  and  so  to  hold  or  consider  common. 


TRANSLATION  OF  EXTRACT  I.  IN  LAST  READING. 
HOMER. — "  ILIAD,"  I.  37 — 58. 

"  O  Smintheus,  sprung  from  fair  Latona's  line, 
Thou  guardian  power  of  Cilia  the  divine, 
Thou  source  of  light  whom  Tenedos  adores, 
And  whose  bright  presence  gilds  thy  Chryse's  sh 
If  e'er  with  wreaths  I  hung  thy  sacred  fane, 
Or  fed  the  flames  with  fat  of  oxen  slain, 
God  of  the  silver  bow  !  thy  shafts  employ, 
Avenge  thy  servant,  and  the  Greeks  destroy." 

Thus  Chryses  pray'd  :  the  fav'ring  power  attends, 
And  from  Olympus'  lofty  top  descends. 
Bent  WAS  his  bow,  the  Grecian  hearts  to  wound; 
Fierce  as  he  moved  his  silver  shaft*  resound. 


LESSONS   1  <;k.\l'HY.— XUV. 

CONSTRUCTION   OF  A  OLOBE—  PROJECTION   or  A  «MALL    FA«1 
OF  THE   EABTH'tt  HUETACE— CONCLUSION. 

WE  will  now  bring  oar  Lcanon*  in  Geography  to  a  elow  by 
Knowing  our  reader*  how  to  make  a  globe,  awl  bow  to  draw  a 
projection  for  any  small  part  of  the  earth'*  nxrface  without  da. 
scribing  from  a  common  centre  the  arc*  that  form  the  r^nlkk 
of  latitude. 

The  manufacture  of  a  globe  in  an  operation  of  ao 
requiring  great  care  and  patience,  but  a*  many  of  our 
may  be  desiroo*  of  attempting  to  conn  tract  one,  we  will  aid 
them  aa  for  aa  we  can  by  describing  the  Yarion*  step*  in  the 
process  by  which  the  task  may  be  carried  oat.  First,  it  U 
necessary  to  hare  a  wooden  mould,  in  the  form  of  a  sphere, 
which  can  be  made  by  any  person  who  can  use  the  turning-lathe. 
On  this  mould  some  long  slips  of  paper  moat  be  laid,  until  ita 
entire  surface  is  hidden  from  view.  These  mast  not  be  pasted 
down,  but  wrapped  round  the  mould,  from  which  two  win* 
should  project  at  opposite  sides  to  represent  the  earth's  pole*. 
On  the  paper  thus  laid  on  the  mould,  pacte  other  strip*,  until  the 
mould  is  covered  with  a  otout  pasteboard  casing  from  j^tL  to  |th  •  f 
an  inch  in  thickness.  This  must  be  allowed  to  dry  thoroughly, 
after  which  the  casing  should  be  cut  through  with  a  sharp 
knife,  in  a  line  equidistant  from  the  poles,  and  representing  the 
equator.  The  casing  may  then  be  removed  from  the  mould  in 
the  form  of  two  hollow  hemispheres.  A  cylinder  of  wood,  cor- 
responding exactly  in  length  to  the  diameter  of  the  wooden 
sphere  that  has  been  used  as  a  mould  for  the  casing,  is  then 
made,  and  a  piece  of  stout  wire  inserted  in  the  centre  of  either 
end  to  form  the  extremities  of  the  axis  about  which  the  glob* 
will  revolve  when  finished.  These  wire*  should  be  p*s*ert 
through  the  holes  left  in  the  hemisphere*  by  the  wire*  in  the 
mould,  and  the  edges,  where  the  casing  was  divided,  brought 
closely  together  and  secured  by  gluing  a  strip  of  fine  linen  or 
strong  paper  round  them.  A  few  stitches  may  also  be  o*ed  to 
bring  the  edges  closely  together ;  but  to  do  this  neatly,  aome 
holes  should  be  bored  in  the  pasteboard  casing  before  it  is  re- 
moved from  the  mould,  and  a  curved  piece  of  fine  wire  osed  for 
passing  the  thread  through  the  holes.  A  composition  of  whiten- 
ing, glue,  and  oil  is  then  made,  and  layer  after  layer  of  this  i* 
applied  to  the  mould  with  a  brush  until  a  perfectly  uniform  and 
even  surface  has  been  obtained.  The  surface  when  perfectly 
dry  must  be  marked  with  lines  to  represent  the  lines  of  latitude 
and  longitude ;  bnt  of  the  meridians  or  great  circle*  paating 
through  the  poles,  twelve  will  be  sufficient  at  equal  distances 
of  30°  apart  round  the  equator ;  while  of  the  parallels  of  latitude 
it  will  be  enough  to  mark  with  accuracy  the  equator  and  tb« 
arctic  and  antarctic  circles.  This  is  done  because  it  i*  usual 
to  draw  the  delineation  of  the  world's  surface  that  is  to  cover 
the  pasteboard  sphere  by  fourteen  separate  piece*  of  paper, 
namely,  twelve  gores  each  representing  30°  of  longitude  and 
133°  of  latitude,  that  is  to  say,  66°  3CC  of  latitude  on  either  aid* 
of  the  equator,  and  two  circular  piece*  whose  centre*  are  the 
north  and  south  poles  and  their  circumference*,  the  arctic  and 
antarctic  circles. 

The  next  step  is  the  construction  of  the  gores  and  circle*, 
which  may  be  learnt  from  the  annexed  diagram  (Pig.  20). 
Draw  a  straight  line  A  B  of  indefinite  length,  and  take  in  it  a 
point  z  as  near  the  centre  as  possible.  Ascertain  by  careful 
measurement  the  length  of  the  equatorial  circle  of  the  pasteboard 
sphere,  and  having  found  the  twelfth  part  of  it,  which  win  b« 
equal  to  a  space  of  30°,  open  the  compasses  to  this  extant,  and 
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set  off  the  spaces  z  a,  a  b,  etc.,  z  a',  a'  b',  etc.,  six  on  one  side 
and  six  on  the  other  :  the  straight  lino  C  D,  which  is  composed 
of  twelve  of  these  equal  parts,  will  represent  the  equator,  on 
either  side  of  which  the  gores  are  to  be  formed,  and  be  exactly 
equal  to  the  equatorial  circumference  of  the  pasteboard  sphere. 
Through  c,  z,  and  D,  draw  the  straight  lines  K  F,  x  Y,  Q  H,  at 
right  angles  to  A  B.  From  c,  on  either  side  of  A  B,  along  c  E 
and  C  P,  set  off  C  M,  C  K,  each  equal  to  three  times  z  a,  or  half  z  c ; 
and  from  D,  along  D  H,  D  Q,  set  off  D  L,  D  N,  each  equal  to  half  z  c. 
Join  K  L,  M  N  ;  then  K  M  N  L  ia  a  parallelogram  of  which  the 
length  c  D  or  M  N  is  equal  to  twice  the  breadth  M  K ;  and  in  the 
lines  K  L,  M  N,  the  points  forming  the  extremities  of  the  gores 
should  fall,  or  the  arcs  which  form  either  side  of  each  gore 
intersect. 

To  draw  the  gores,  it  is  first  necessary  to  obtain  a  line  as  a 
radius  with  which  the  arcs  containing  them  may  be  described. 
The  radius  of  the  arcs  is  equal  to  nine  and  a-half  times  z  a,  or  D  o, 
or  c  v ;  and  may  be  readily  determined  by  bisecting  c  d  or  d  d', 
(the  tenth  space  numbering  from  D  or  c)  in  o  or  v.  With  this 
radius,  from  centres  on  the  line  z  A  produced  indefinitely  towards 


or  better,  with,  a  radius  of  25°,  which  will  leave  room  for  the 
delineation  of  the  arctic  and  antarctic  circles  with  a  margin 
boyond  them. 

The  gores  and  circles  should  be  drawn  on  thin  but  very  tough 
paper,  and  the  coast-lines,  rivers,  mountains,  etc.,  should  bo 
carefully  sketched  in  Indian  ink,  and  the  lettering  inserted  as 
far  aa  possible.  They  should  then  be  damped  and  pasted  on 
the  sphere,  care  being  taken  to  fit  the  gores  together  with  exact- 
ness, so  that  the  arcs  forming  tho  parallels  may  all  meet.  In 
pasting  on  the  gores,  the  meridians  drawn  on  the  surface  of  the 
sphere  will  be  found  useful  as  guide-lines  to  fix  the  position  of 
the  gores.  When  thoroughly  dry  the  lettering  must  be  com- 
pleted,  and  the  land,  water,  etc.,  must  be  coloured,  a  coat  of 
two  of  white  varnish  being  added  as  a  finish.  The  globe  thus  pre- 
pared must  be  fixed  in  a  brass  meridian  circle  properly  gra- 
duated, and  the  whole  suspended  in  a  wooden  frame,  the  upper 
part  of  which  is  a  circle  to  represent  the  horizon,  and  what 
is  called  the  wooden  horizon.  This  is  covered  with  paper 
graduated  to  show  the  succession  of  the  months,  relative  time  at 
different  parts  of  the  earth's  surface,  etc.  etc. 


A,  describe  arcs  through  the  points  D,  ef,  d',  etc.,  as  far  as  e ;  and 
through  the  points  c,  e,  ct,  etc.,  as  far  as  e',  describe  arcs  with 
the  same  radius  from  centres  in  z  B  produced  indefinitely  towards 

B.  Thus  o  will  be  the  centre  of  the  arc  passing  through  D,  and 
Q  the  centre  of  the  arc  y  y'  passing  through  c ;  and  in  the  same 
manner  v  will  be  the  centre  of  the  arc  passing  through  c,  and  P 
the  centre  of  the  arc  x  x'  passing  though  c.  To  draw  the  parallels 
of  latitude  in  each  gore,  join  the  extremities  as  a;  a;'  or  y  y',  and 
divide  this  straight  line  into  nine  equal  parts,  each  containing  10°, 
on  either  side  of  the  equator,  and  through  the  points  thus  found 
draw  arcs  from  x,  a/,  y,  y',  as  centres,  as  shown  in  the  diagram. 
To  draw  the  meridians,  divide  the  equatorial  parallel  in  each 
gore,  as  Z>  c  or  6'  c',  into  three  equal  parts  of  10°  each,  also  trisect 
the  third  arc  from  the  equator,  and  the  third  arc  from  the  ex- 
tremity in  each  half-gore,  and  form  the  meridians  by  dra'wing 
curved  lines  through  the  extremities  of  each  gore,  and  the  jive 
intermediate  points  determined  by  the  trisection  of  the  equa- 
torial parallel  and  four  arcs  of  latitude. 

Although  the  whole  of  the  gores  should  be  drawn  for  the  pur- 
pose of  determining  the  extremities  as  centres  from  which  to 
describe  the  arcs  that  form  the  parallels  of  latitude,  the  deli- 
neation of  coast-line,  etc.,  need  not  be  carried  above  lines  drawn 
through  R,  s,  and  T,  u,  a  little  above  the  arctic  circle.  Circles 
to  finish  the  top  and  bottom  of  the  globe  may  then  be  drawn  on 
a  separate  piece  of  paper,  as  shown  at  x  with  a  radius  of  231°, 


We  now  pass  on  to  the  method  of  drawing  a  projection  of 
any  small  part  of  the  earth's  surface  that  we  may  wish  to  de- 
lineate on  a  large  scale.  Suppose  Italy  were  the  country  of 
which  we  wished  to  make  a  map,  using  the  conical  form  of  pro- 
jection, and  that  we  desired  to  draw  it  on  the  scale  of  1  inch  to 
60  geographical  miles,  or  a  degree  of  the  equator,  it  is  manifest 
that  to  describe  the  arcs  forming  the  parallels  of  latitude  from 
a  common  centre,  as  in  the  projection  for  the  map  of  Europe 
(Vol.  II.,  p.  356),  we  should  require  to  find  a  point  distant, 
approximately  speaking,  about  5  feet  from  the  point  through 
which  the  arc  representing  the  parallel  of  36°  north  latitude 
must  be  described.  It  would  be  inconvenient  to  do  this  unless 
we  were  provided  with  beam  compasses  and  a  flat  table  of  great 
length.  Let  us  see,  then,  how  we  can  construct  a  projection  by 
the  aid  of  ordinary  compasses  only,  and  yet  preserve  the  curved 
form  and  parallelism  of  the  arcs  representing  the  parallels  of 
latitude,  giving  each  its  proper  degree  of  curvature. 

As  Italy  covers  pretty  much  space  for  our  purpose,  and  as  in 
naming  Italy  we  merely  wished  to  call  attention  to  the  great 
length  of  the  radii  required  for  desc-ibing  the  arcs  representing 
the  parallels  of  latitude  from  a  common  centre,  in  delineating 
any  of  the  southern  countries  of  Europe,  we  will  take  Scotland, 
which  lies — the  Orkney  Islands  being  included — between  the 
parallels  of  54°  30'  and  59°  30'  north  latitude.  First  of  all  draw 
a  perpendicular  straight  line  A  B  (Fig.  22),  and  through  c,  a  point 
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near  itn  low  •  y  A,  draw  D  •  of  indefinite  length,  and  at 

rih'lit  represents  the  point  through 

whu-li  tin-  p.iruil.-!  ..f  51*  30'  would  pass  if  it  were  traced  in  th.< 
,, i  ,.j. •.•!,,,!,.     A  -  -nine  a  space  equal  to  60  geographical  miles,  or 

t>n.-  .1. •.'!•. t  tii«-  ,  ,,u  uor  (in  Fig.  21  we  hare  aMumed  this  as 

being  oqual  to  an  inch) ;  sot  off  half  tho  length  of  this  space  np- 
wanl*  I'l.-in  ••,  and  uiuiilior  the  point  thus  obtained 
in  A  u  as  55,  and  from  55  set  off  four  .  f  the  apaOM 
assumed,  numbering  the  points  thus  obtained,  56, 
57,   58,  and  59.       From  59  sot  off  to  F  a  space 
equal  to  that  set  off  from  0  to  55.     Now  we  will 
take  the  parallels  of  59°  and  55°  north  latitude  as 
the  parallel*  through  which  the  circumscribing  cone 
would  out  the   sphere  if  we  were  going  to  work 
to  construct  r,  projection  of  the  conical  form  as  for 
Hi.-  map  of  Europe,  and  through  the  points  thus 
numbered  draw  short  straight  lines  parallel  to  DB, 
iin.l  ulno through 
T  a  straight  line 
i;  ic,   parallel  to    — 
DE.  The  straight 
line    a  H   forms 
the   northern 
limit  of  our  map. 
It  is  now  neces- 
sary to  construct 
a  diagonal  scale 
on  the  space  as- 
sumed as  equal 
to  one  degree  of 
the  equator,  aa 
in   Fig.    21,   to 
enable  us  to  de- 
termine propor- 
tionately the 
length  of  a  de- 
gree of  longitude 
under  the  paral- 
lels 59  and  55. 
On   referring  to 
the  table  given 
inVol.II.,p.357, 
we  find  that   a 
degree  of  longi- 
tude is  equal  to 
34'41  geographi- 
cal miles  under 
thc55th  parallel, 
and  to  30-90  geo- 
graphical  miles 
under  the   59th 
parallel.     These 
are  represented 
respectively    by 
the  straight  lines 
a  b,  c  d    in    the 
diagonal     scale. 
Now   along  the 
straight   line 
drawn    through 
the     point    55, 
which    we    will 
call  e,  set  off  e  g, 
eh,    on     either      [ 
side  of  AB,  each  ~" 
equal  to  half  a  /., 

and    along    the  ,, 

line     drawn 
through     the 

p->int  59,  or  /,  set  off  fk,  fl,  each  equal  to  half  c  d,  and  join 
kg,  lh;  the  four-sided  figure,  kg  hi,  thus  formed  is  the  pro- 
jection of  half  a  degree  of  latitude  on  each  side  of  the  straight 
line  A  B,  which  represents  the  4th  meridian  west  from  Green- 
wich. To  extend  this  on  either  side,  extend  the  compasses 
from  k  to  h,  or  from  I  to  g ;  and  with  the  radius  thus  obtained, 
from  the  centre  c  strike  the  arc  m  n,  and  from  /  as  centre 
strike  the  arc  o  p  ;  then  from  e  as  centre,  with  a  radius  equal 
to  ab  or  g  h,  draw  arcs  intersecting  the  arc  o  p  in  o  and  p ;  and 


from  /  M  centre,  with  radio*  equal  to  cd  or  ft  I, 
cutting  the  wo  «»*  in  m  and  n.  Join  MO.  «j>.  prodoesar 
them,  M  far  M  aeoaeaary,  till  they  meet  UM  straight  line*  D  t. 
OH.  The  straight  line*  mo,  up  Ttyrmmt  respectively  UM 
meridian,  of  5»  and  3«  west  from  Greenwich.  W«  thae 
obUin  a  projection  for  OM  degree  on  either  aide  of  A  a. 

The    projection   most  be   Bnntiasxd  M  far  w 

n 7  on  either  aide  of  AB  bjr  repeating  the 

process— that  i*  to  aay,  from  MM*  eeatre,  with 
radius  m  «,  an  arc  moat  b*  •truck  passing  throejgn 
the  point*  e  and  •,  the  point  •  being  fixed  by 
drawing  an  arc  from  o  u  centre,  with  radio*  o«  ot 
ab.  Similarly  from  o  u  centre,  with  ewe  n«sj* 
—namely,  a  radios  equivalent  to  a  diagonal  of  ma 
of  the  three  quadrilateral  ftgores  mot/,  kg  1 1. 


or  fepn— draw  an  arc 


throagh/aad 


this  last  point  q  being  fixed  in  position  by  inter- 

•eeting  the  are 

— r—  — 1  tort  drawn  by 
_.  H another  de- 
scribed from  m 
a*  centre,  with 
a  radio*  mf  or 
e  d.  Join  q  i, 
and  produce  it 
till  it  meets  the 
straight  line* 
OH,  D  B,  the 
lin.it,  of  th.  M| 
on  the  north  and 
sooth.  This  re- 
present* the  6th 
meridian  of  west 
longitude.  The 
pairs  of  point* 
v  *,  r  t,  «  y, 
through  which 
the  meridian* 
numbered  7,  2, 
and  1  are  drawn 
respectively, 
must  all  bo  de- 
termined by  a 
repetition  of  the 
same  process. 

The  parallel* 
of  59°  and  55° 
north  latitude, 
or  rather  the 
fine*  that  repre- 
sent them,  may 
now  be  formed 
by  joining  the 
point*  «,  o,  m,/, 
«,  r,  r  for  the 
former,  and  x,  t, 
o,  ',  r,  '.  y  for 
the  latter,  ruling 
short  straight 

hi..--  ':•  !:.   ;  •  .].' 

to  point  These 
lines  may  be 
extended  as  far 
as  requisite  eart 
and  west  by 
drawing  faintly 
an  extra  men 
dian  on  either 
aide  beyond  UM 

border  of  tho  map,  by  the  process  already  described  for  the 
others.     The  lines  war,  qt,  mo,  np,  rt,  and  r  y  must  t 
divided  into  four  equal  spaces  like  tf,  and  the  i-a- 
57°,  and  56°  traced  by  joining  the  points  of  division  by  ruling 
short  straight  lines  from  one  to  the  other,  as  iu  the  case  of  the 
parallels  of  59°  and  55°. 

Nothing  now  remains  bnt  to  complete  the  border  and  number 
the  parallels  and  meridians,  a*  in  the  projection  of  the  map 
of  Europe  in  VoL  IL,  p.  356.  A  suitable  space  should  also  be 
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left  in  the  right-hand  upper  corner  for  the  title  of  the  map  and 
a  scale  of  miles. 

We  have  now  taken  our  readers  through  the  history  of  the 
progress  of  geographical  discovery  from  the  earliest  times  to  the 
present  day,  and  we  have  described,  as  fully  as  space  would 
allow,  the  political  and  physical  features  of  each  of  the  six  great 
divisions  of  the  world  in  succession.  The  learner  has  also  been 
put  into  possession  of  the  necessary  knowledge  for  delineating 
and  mapping  out  any  part  of  the  earth's  surface.  Much  more 
might  be  said  about  every  separate  state  or  colony  that  exists  in 
each  of  the  great  divisions,  but  this  has  been  rendered  unneces- 
sary by  the  introduction  of  our  "  Natural  History  of  Com- 
merce," in  which  will  be  found  all  that  a  learner  really  requires 
about  the  soil,  capabilities,  and  productions  of  every  country  of 
importance,  whether  large  or  small,  both  in  the  Old  World  and 
the  New — the  animals  that  are  found  in  it,  the  plants  that 
grow  in  it,  its  climate,  and  the  influences  that  have  rendered  it 
hot  or  cold,  genial  or  bleak,  a  region  rich  in  vegetation  or  a 
barren  wilderness. 
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§  55.— TABLE    OP    THE    PRONOUNS. 


PERSONAL   PRONOUNS. 

•Singular.  Plural. 

3cf>,  I.  SBtr,  we. 

£u,  thon.  3$t,  ye. 

€r,  he.  @ie,  they. 

®te,  she.  @ie,  they. 

Qi,  it.  @ie,  they. 

INDEFINITE    PRONOUNS. 

SJlan,  one,  a  certain  one. 
3emanb,  some  one,  somebody. 
Sftiemanb,  no  one,  nobody. 
Sebermann,  every  one,  everybody. 

DEMONSTRATIVE    PRONOUNS. 

Tnefet,  this. 
Scner,  that. 
•Der,  this  or  that. 


RELATIVE    PRONOUNS. 

2Betc$cr,  who,  which. 

Dei,  that. 

2Der,  who,  he  or  she,  who  or  that. 


POSSESSIVE    PRONOUNS. 

Singular.  Plural. 

Qftetn,  my.  Itnfer,  our. 

3)etn,  thy.  @uer,  your. 

<3etn,  his.  3fyr,  their. 
3f;r,  her. 
<Sem,  its. 

REFLECTIVE    AND    RECIPROCAL 
PRONOUNS. 

©icty,    himself,    herself,    itself, 

themselves, 
©member,  one  another. 

DETERMINATIVE    PRONOUNS. 

£>er,  that,  that  one,  he. 
Jierjenige,  that,  that  person. 
35erfel&e,  the  same, 
©el&iger,  the  same. 
©otcfyer,  such. 

INTERROGATIVE    PRONOUNS. 

2Bct  ?  who  ?     2Ba«  ?  what  ? 
SBelctyet?  who?  which? 
SB  as  fur  ?  what  sort  of  ? 


§  56.— PERSONAL   PRONOUNS. 

There  are  five  personal  pronouns ;  namely,  id)  (I),  which  re- 
presents the  speaker,  and  is  therefore  of  the  first  person ;  bu 
(thou),  which  represents  the  hearer,  or  person  spoken  to,  and 
ia  therefore  of  the  second  person;  and  er  (he),  fie  (she),  eS  (it), 
representing  the  persons  or  things  spoken  of,  and  therefore  of 
the  third  person.  They  are  declined  thus  : — 

Singular.  Plural. 

FIRST  PERSON,  ALL  GENDERS. 

Nom.  3cJ>,  I.  2Bir,  we. 

Gen.  dttciner,  tnein,  of  me.  Unfer,  of  UP. 

Dat.  2Wir,  to  me.  UnS,  to  us. 

Ace.  iHiicty,  me.  Un3,  us. 

SECOND    PERSON,    ALL   GENDERS. 

Nom.  Su,  thou.  3§r,  ye  or  you. 

Gen.    Seiner  or  betn,  of  thee.  (Sruer,  of  you. 

Dat.     Sir,  to  thee.  (Sucfy,  to  you. 

Ace.     Sic$,  thee.  @uc$,  you. 

THIRD    PERSON,    MASCULINE. 


Nom.  @r,  he. 

Gen.  ©einer  or  fetn,  of  him. 

Dat.  3tym,  to  him. 

Ace.  3n,  Jim. 


©te,  they. 
Sfyrer,  of  them. 
3I)nen,  to  them, 
©ie,  them. 


IHIRD   PERSON,    FEMININE. 

Nom.  ©te,  she.  @ie,  they. 

Gen.  Sfjret,  of  her.  3ljrer,  of  them. 

Dat.  36r,  to  her.  Sljnen,  to  them. 

Ace.  Sie,  her.  @ie,  them. 


THIRD    PERSON,    NEUTER. 

Nom.  ($S,  it.  @ie,  they. 

Gen.  ©einet,  of  it.  Sfjrer,  of  them. 

Dat.  3f)m,  to  it.  3I)nen,  to  them 

Ace.  @«,  it.  ®ie,  them. 

§  57.— REMARKS    ON    THE    PERSONAL    PRONOUNS. 

(1.)  The  genitive  mctn,  betn,  fein  are  the  earlier  forms.  The 
others  (mctner,  keiner,  feiner)  are  the  ones  now  commonly  used. 

(2.)  When  construed  with  the  prepositions  tyatben,  njecjen,  and 
urn — mitten  (signifying  "  for  the  sake  of,  on  account  of  "  ),  these 
genitives  are  united  with  the  preposition  by  the  euphonic  letters 
et,  or  (in  case  of  unfet  and  euer)  simply  t.  Thus  :  metnetwegen,  on 
account  of  me ;  urn  unfertroittcn,  on  account  of  us,  etc. 

(3.)  The  personal  pronouns  of  the  third  person,  when  they  re- 
present things  without  life,  are  seldom,  if  ever,  used  in  the 
dative,  and  never  in  the  genitive.  In  such  instances  the  corre- 
sponding case  of  the  demonstrative  ber,  bie,  hi?  is  employed ; 
thus,  beffen  (of  this),  instead  of  feinet ;  and  bcrcn  (of  these),  instead 
of  iljrer. 

(4.)  The  word  felfefl  or  fet&er  (self,  selves)  may,  also,  for  the 
sake  of  greater  clearness  or  emphasis,  be  added  not  only  to  the 
pronouns,  but  even  to  nouns.  Thus,  Scty  felbfi,  I  myself  ;  bie  Scute 
fel&ft,  the  people  themselves. 

(5.)  Here,  too,  observe  that  the  personal  pronouns  have  also, 
in  the  plural,  a  reciprocal  force.  Thus  :  fte  tiebcn  ftcf),  they  love 
one  another.  But  as  fie  lie&en  ficf>,  for  example,  might  signify 
"  they  love  themselves,"  the  Germans  also  use  the  word  ein- 
(inter  (one  another),  about  which  there  can  be  no  mistake ;  as, 
fie  lie&eu  eiiwnrer.  [§  60  (3).] 

(6.)  In  polite  conversation,  the  Germans  use  the  third  person 
plural  where  we  use  the  second.  Thus,  3cf>  fiafrc  ©te  gcfe^en,  I 
have  seen  you.  To  prevent  misconception,  the  pronouns  thus 
used  are  written  with  a  capital  letter;  as,  tcty  banfe  3f)ncn,  I  thank 
(them)  you.  A  similar  sacrifice  of  grammar  to  (supposed)  cour- 
tesy may  be  found  in  our  own  language,  for  we  constantly  use 
the  plural  for  the  singular  ;  thus,  "  How  are  you  ? ' '  instead  of 
"  How  art  thou  ?"  The  Germans  proceed  just  one  step  beyond 
this,  and  besides  taking  the  plural  for  the  singular,  take  the 
third  person  for  the  second.  With  them,  our  familiar  salutation 
"  How  do  you  do  ?  "  would  be,  "  How  do  they  do  ? " 

(7.)  It  must  be  observed,  however,  that  the  second  person 
singular,  Su,  is  always,  as  in  English,  used  in  addressing  the 
Supreme  Being.  It  is  also  the  proper  mode  of  address  among 
warm  friends  and  near  relatives.  The  second  person  plural  is 
employed  by  superiors  to  their  inferiors.  The  third  person 
singular  (er,  ftc)  was  used  in  the  same  manner,  that  is,  by  masters 
to  servants,  etc. 

(8.)  The  neuter  pronoun  (e3)  of  the  third  person  singular,  like 
the  words  it  and  there  in  English,  is  often  employed  as  a  nomi- 
native both  before  and  after  verbs,  singular  and  plnral,  as  a 
mer~  expletive ;  that  is,  more  for  the  purpose  of  aiding  the 
souud  than  the  sense  of  the  sentence.  In  this  use,  moreover,  it 
is  construed  with  words  of  all  genders.  Thus,  @3  iff  ter  9ftann, 
it  is  the  man ;  63  tjl  bie  5rau,  it  is  the  woman ;  @«  ftnb  QJMnner, 
they  are  men ;  ©«  bonnert,  it  thunders  ;  @«  fotcjten  siete,  there  fol- 
lowed many,  etc. 

When  e«  is  thus  used  with  a  personal  pronoun,  the  arrange- 
ment of  the  words  is  precisely  the  reverse  of  the  English  ;  as, 
3dj>  bin  eS,  it  is  I ;  2>u  btft  et,  it  is  thou  ;  @ie  ftnb  c3,  it  is  they,  etc. 

§  58.— POSSESSIVE   PRONOUNS 

(1.)  The  possessive  pronouns  are  derived,  each  respectively, 
from  the  genitive  case  of  the  personal  pronouns. 

Note  that  in  declining  imfer  and'  euer,  the  e  before  r  is  often 
struck  out ;  thus, 

Unfrer  (for  unfcret)r      unfre  (for  unfere),     unfre«  (for  unfercS),  etc. 
(Surer  (for  euerer),        cure  (for  euere),        eureS  (for  euereS),  etc. 

(2.)  By  their  forms,  therefore,  these  pronouns  indicate  the 
person  and  number  of  the  nouns  which  they  represent ;  that  is, 
the  person  and  number  of  the  possessors.  As,  moreover,  they 
may  be  declined  like  adjectives,  they  also  make  known  by  their 
terminations  the  gender,  number,  and  case  of  the  nouns  with 
which  they  stand  connected  ;  for,  in  respect  to  inflection,  a  pos- 
sessive pronoun  agrees  in  gender,  number,  and  case,  not  with 
the  possessor,  but  with  the  name  of  the  thing  possessed. 

(3.)  The  possessive  pronouns,  when  conjunctive — that  is,  when 
joined  with  a  noun — are  inflected  after  the  old  form  of  declen- 
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aion,  en-opt  in  three  place*  (nom.  »ing.  mate,  and  nom.  and  aoo. 
neuter),  in  which  the  termination*  are  wholly  omitted ;  that : — 

Singular.  1'lural. 

MABC.  r«M.  VKUT.  fOK   ALL  UBNDBR*. 

Nom.     'IVnii,  nteine,  mein  iiKinr,  my. 

'Dienief  iiKiner,  iiKtiiel.  mnner,  of  my. 

Dat.       i'liuum,  nidiur,  imiiinti  IIKUKII.  to  my. 

Aoc.      JUeinen,  nuiiK,  mein.  mnr.e,  my. 

When,  however,  these  pronoun*  are  absolute — tlmt  i  <, 
when  they  stand  alone,  agreeing  with  a  noun  uu.i.-r-tood  and 
demanding  a  apeoial  emphasis — tho  terminations  ; 
three  places  noted  above  are  of  course  atlixud;  tlnn,  tufrr  Vut  11) 
iiKiner.  uutt  Knur,  this  hat  is  mine,  not  thine;  ttrfel  £11$  ifl 
nid it  f«,  this  book  is  n, 

(5.)  But  when  a  possessive  pronoun  absolute  i*  preceded  by 
the  definite  article,  it  then  follows  the  now  form  of  declension. 

(6.)  Often,  too,  in  this  case,  tho  syllable  t§  is  inserted,  but 
without  any  change  of  meaning. 

(7.)  When,  finally,  a  possessive  pronoun  is  employed  as  a 
predicate,  and  merely  denotes  possession,  without  special  em- 
phasis, it  is  not  inflected  at  all ;  thus,  ber  (Marten  tfi  mein,  tho 
garden  is  mine  ;  tie  Stube  ifl  teitt,  the  room  is  thine  ;  ta6  $au6  ift 
Kin.  the  house  is  his. 

(8.)  It  should  be  added  that  the  Germans,  when  no  obscurity 

is  likely  to  grow  out  of  it,  often  omit  the  possessive  pronoun, 

in  English  it  would  be  Uood  ;  tho  definite  article  seeming 

sufficiently  to  supply  its  place ;  as  : — 3d)  b,abe  tt  in  ten  £dnben,  I 

have  it  in  the  hands  ;  that  is,  I  have  it  in  my  hands. 

§  59.— INDEFINITE    PRONOUNS. 

(1.)  Pronouns  employed  to  represent  persons  and  things  in  a 
general  way,  without  reference  to  particular  individuals,  are 
called  indejinite  pronouns.  Such  are  these — 

SWan,  one,  a  certain  one.  I  Scicmant,  no  one,  nobody. 

3«mant,  some  one,  somebody.      |  3ebermann,  every  one,  everybody. 

The  following,  which  also  belong  to  this  list  of  indefinites, 
have  already  been  treated  of  under  the  head  of  indejinite  nume- 
rals; viz.  : — 


(irmaf  something. 
SRidjtS,  nothing. 
Jtciner,  no  one,  none. 
(Sitter,  one,  some  one. 
3eter,  each,  every  one. 
3et>»eter,  each,  every  one. 


3egltcb.er,  each,  every  one. 
(Jinige,  somewhat,  some. 
(StltcfK,  some,  many. 
SlKer,  every  one,  all. 
aftandjer,  many  a,  many, 
ral. 


3rtetmann  is  declined  thus  : — 

Norn.  Sebermann,  everybody.       I  Dat.   Sefcermann,  to  everybody. 
Gen.    SetermannS,  of  everybody.  |  Ace.    3ebermann,  everybody. 

(2.)  The  German  man  (like  the  French  on)  is  used  to  indicate 
persons  in  the  most  general  manner  ;  thus,  man  faat,  one  says  ; 
that  is,  they  say,  peoj)le  say,  it  is  said,  etc.  It  is  indeclinable, 
and  is  found  only  in  tho  nominative;  when,  therefore,  any  other 
case  would  be  called  for,  the  corresponding  oblique  case  of  etn 
is  employed  ;  thus,  er  nritl  etnen  nie  Bvrtn,  he  will  never  listen  to 
one,  i.e.,  to  any  one. 

(3.)  Semanb  and  9ttemanb  are  declined  alike ;  thus  : — 

Singular. 

Norn.  Semanb,  somebody. 
Gen.    3emanb«  or  3emanbeS,  of  somebody. 
Dat.    3emanb  or  3tmantem,  to  somebody. 
Ace.    3ttnanb  or  3emanbcn,  somebody. 

(4.)  Note  that  the  second  form  of  the  dative  (Semanbem,  9hc> 
manbem)  is  seldom  employed  except  when  the  other  form  would 
leave  the  meaning  ambiguous.  Thus,  tt  tfi  9ttemaHtem  nu$lu$,  it 
is  useful  to  nobody;  where,  were  Sfttemanb  nsed,  the  sense 
might  be,  nobody  is  useful.  This  remark  applies  also  to  the 
accusative ;  as,  fie  liebt  9ltemanten,  she  loves  nobody :  in  which 
instance,  were  the  other  form  (ifttemant)  substituted,  it  might 
mean,  nobody  loves  her. 

§  eO.-BEFLECTIVE    AND    RECIPROCAL    PRONOUNS. 

(1.)  When  the  subject  and  the  object  of  a  verb  are  identical, 
the  latter  being  a  personal  pronoun,  tho  pronoun  is  said  to  be 
reflective,  because  tho  action  is  thereby  represented  as  revert- 
ing upon  the  actor ;  thus,  et  rub,mt  fi<$,  he  praises  himself. 

(2.)  When,  however,  in  such  case,  the  design  is  to  represent 


tne  indiridiuda  <xMietitatinr  a  plural  eobjeet  aa  eettnf  one 
another,  the  pronoun  in  aai.i  to  bo  rteipro  alt  Uuu,  (U 
. ;    •  .       ..    • .  .1  . 

(3.)  But  M  (for  example  fe  M*i«*r«  M  may  equally  mmn. 
"  they  diagraoe  tkmuelvet,"  the  reciprocal  word  efrtteir  (OM 
another)  i*  added  to  or  eabetitated  for  «*.  wherever  there  U 
danger  of  mistake  ;  ae,  Ik  wmr^ni  de>  naaim,  or  (k  •cr|4ni  ns. 
antrr,  they  understand  one  another. 

(4.)  In  the  dative  and  aooneatfre  (aiaffolar  and  ploml)  the 
German  afford*  a  •pecial  form  for  the  refleotlTee  ;  m.,  Re).  Uav 
•elf,  henelf,  iUelf,  Uumuelvee.  The  personal  pronoun*,  there. 
fore,  in  all  the  oblique  oaeee— that  U,  all  oaeee  except  the  nonu 
native— are  used  in  a  reflective  eenee,  except  in  the  datire  aad 
accusative  (third  penon),  where,  fawtead  of  ^m.  •>•.•>.  tt..  Uv 
word  ftcf>  i»  empbyed.  Regard*!  a*  refleetirea,  the  pereoml 
pronouns  are  declined  thn*  :— 


Singular.  plural. 

nan  rsaaoi. 

OTeiner,  of  myself.  Unfn,  of  onraelvee. 

OJltr,  to  myself.  Unl,  to  onraelree. 

Sftteb.,  myself.  Unf,  ouraelve*. 

8ECOVD   ntMOB. 

Detner,  of  thyself.  ttuer,  of  yonraelve*. 

$ir,  to  thyself.  Qudf.  to  jrouraelvea. 

Did;,  thyself.  <fti 


Gen. 
Dat. 
Aoc. 

Gen. 
Dat. 
Ace. 

THIRD   PEKSOV   MASCUUVB. 

Gen.     Seiner,  of  himself.  3 brer,  of  themxelve*. 

Dat.     Sieb,,  to  himeelf.  Sid;,  to  tbemaelrea. 

Aoc.     Si*,  himself.  Ctd»,  themaelree. 


THIRD  PERSON  mfiinm. 

Gen.     3^rrr,  of  herself.  3b,rer,  of  thenuelree. 

Dat.    @t^  to  herself.  6i<^,  to  themeelrea. 

Ace.     £ic$,  herself.  @i<^,  themeelvM. 


THIRD    PERSON   VXCTKK. 

Gen.     Seiner,  of  itself.  3&rer,  of  themselvet. 

Dat.     @  id),  to  itself.  6i$,  to  thenuelvee. 

Aoo.     Sit^,  itself.  @t$,  themselves. 


KEY  TO   EXERCISES   IN   LESSONS   IN   GERMAN. 

EXERCISE  153  (Vol.  III.,  page  139). 
1.  aStde  Seute  brinaen  tbre  3eit  in  Irlabnt  ^u.     2.  (tt  fr-v^tt  Vni 

qroiiten  Zfytil  feinrt  8eben«  in  fremben  lantern  ;u.  3.  3etrr  9>nfe). 
metier  WefubJ  fur  (Jbu  bat,  etttjiebt  fu^  fetnen  $Pi$rtn  u.-el*e  ttr  Vtaf^ 
beit  9iu$en  bringen.  4.  tin  faat  fein  qri-pfft  2*a^  fei  0»ctt.  tint  tic  ga«)r 
2De(t,  mtt  3b,m  malid?en,  fei  m<^t«.  5.  Tiefrr  Wann  fagte,  H  fei  ibm  gamj 
cinertei,  ob  fetne  Unternebmunjen  erfotgreteb,  witren  rter  nid>t  6.-  fBW 
oiele  Sorten  20etn  ^aben  ®ie  ?  7.  3<<»  ^abt  rrfterlri,  6ie  megm  wablrm. 
icet^e  @ie  tcotten.  8.  3<^>  gebe  jeten  lag  )tvnma(  ub«r  tit  Sememe 
Srurfe.  9.  '-Biele  geben  uber  Ojlenbt  nac^  Deutfetlanb.  10.  34  »«»« 
ma^rfcf^etnlicb  einen  'DJonat  in  '.Bonn  jubringen.  11.  SWetn  jRad-fcrc  lot 
breicrlei  (Snten  in  fetnem  Seiche ;  tiefelben  ftnt  fe6,r  fc^cn.  12.  Xretfrlh 
9iofen  ma* fen  in  unferm  (Marten.  13.  SBenn  id)  ^unang  btn,  fc  tjt  d 
mtr  etnerlei,  ob  id)  ii>ilti-nt  ober  etn  «tucf  iXmterbraten  «cr  mir  ^atc.  14. 
<5r  faufte  JBanb  von  breterlei  Sarbtn. 

EXERCISE  154  (VoL  III.,  page  139). 

1.  This  year  the  fruits  of  the  garden,  u  wall  M  of  the  field.  ha«« 
turned  out  well.  2.  This  tree  yield*  abundance  of  fruit  every  year. 
3.  Is  all  produce  fruit  ?  4.  No,  not  all,  bat  only  that  which  grow* 
on  trees.  5.  This  young  man  rotten  too  much  upon  hi*  rthtion*. 
and  too  little  npon  hi*  own  abibttaa.  6.  Ha  depend*  upon  our 
visiting  him  next  week.  7.  Ha  tnuted  that  God  would  help  him. 
8.  He  who  reliea  too  much  upon  other*,  may  easily  be  deceived.  9.  I 
highly  esteem  my  friend*.  10.  He  think*  much  of  a  comfortable  Ufa. 
11.  This  man  think*  too  much  of  himself  aad  hi*  prudence,  tbarefote 
he  despises  the  oounael  of  well-wiahing  friend*.  19.  Only  upon  thi* 
condition  can  I  agree  to  it  13.  I  agree  to  it  if  it  ha*  no  erO 
consequences.  14.  He  agreed  to  it  without  being  acquainted  with 
all  the  difficulties.  15.  This  child  act*  just  aa  if  it  were  at  home ' 
here.  16.  The  sailor  acted  a*  if  he  were  oat  of  hi*  eanaee.  17.  He 
behaves  aa  though  the  greateat  wrong  had  befallen  him.  W.  Tkia 
man  behave*  aa  though  he  were  offended.  1».  He  acta  Hke  a  child 
of  five  yean  of  age.  80.  The  neighbour  throe*  the  introder  out  of 
door*.  21.  The  boy  nuhed  out  at  the  door  aa  I  opened  it.  t*.  Toe. 
who  quarrel,  go  out  of  door*  (Goethe).  83.  II  entirely  aepaeda  npoe 
circumstance*  whether  I  sUrt  for  America  next  year  or  not  Si.  I 
greatly  depend*  upon  circumstance*  wha*  he  win  do.  SS.  TW 
peaaanta  lead  aa  independent  a  Ufa  in  America  aa  in  Germany  they 
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lead  a  dependent  one.      26.    No   man   on  earth    can   become  quite 
independent. 

EXERCISE  155  (Vol.  III.,  page  139). 

1.  9Sorige3  Satjr  fint  tie  5rud;te  md;t  gut  geratl)en.  2.  3)tefcr  93aum 
tragt  nut  fetten  grtid;te.  3.  JBiefcr  junge  Jperr  oerlApt  ftd;  $u  met  auf  feine 
SA[;tgfetten.  4.  Sftein,  er  ttertagt  fid;  nid;t  ju  t»iel  auf  feine  Safyigfeiten, 
tenn  er  toeip,  bap  eg  nidfjt  gut  ift,  ftd)  auf  bieienigen  2lnbercr  ju  oerlaffen. 

5.  3d)  sertaffe  mid)  auf  ©ie,  bap  ©ie  mid)  nacbfte  2Bud;e  befudjen  rcerten. 

6.  Styun  @te  gerate,  ali  ob  Sie  $u  Jjaufe  toArcn.     7.  3)et  9Serbred;ct 
ftcttte  ftd;,  at«  ob  er  walmfinnig  toare.     8.  !£iefer  9Kann  ftdlt  ftd;  gerate 
nnc  ein  Jtinb.     9.  S03o  ift  3f)r  J?aitariciwogc(  ?     @r  ift  jum  Senfter  IjinauS 
gefUigen.     10.  SBie  faun  id;  in  eine  ©ad;e  etimnKigcn,  tie  gegen  mcine 
JTleigungift?     11.  (Sin  jeter,  ter  fid;  entjroett,  mtrb  au«  bent  £aufe  ge» 
trteben,     12.  ©3  fyangt  von  llmftanben  ab,  ob  id;  jit  meinen  Sreunten 
gefyen  toerbe.     13.  Setev  SWenfd;  ftrebt  unabb.a'ngig  ju  roerten.     14.  33er- 
laffe  bid;  barauf,  tap  icf>  bir  nicbt  micter  6,elfctt  werte 

EXERCISE  156  (Vol.  III.,  page  179). 

1.  It  is  not  your  fault  that  you  are  so  unhappy.  2.  It  was  not  his 
fault  that  he  broke  this  glass.  3.  I  can  give  nothing  for  it,  except 
my  thanks.  4.  I  shall  state  the  reasons  for  it,  if  it  be  requested. 
5.  Can  you  tell  me  what  o'clock  it  is  ?  6.  No,  for  my  watch  h^,s 
stopped.  7.  Has  your  watch  stopped  long  ?  8.  Yes,  nearly  an  hour. 
9.  My  watch  goes  too  fast,  it  has  gained  nearly  half  an  hour.  10.  My 
friend's  watch  is  five  minutes  too  fast.  11.  Good-bye,  and  do  not 
forget  to  visit  me  soon  again.  12.  Good-bye,  sir.  13.  When  shall 
we  both  visit  Mr.  N.  ?  14.  It  depends  entirely  upon  you  what  time 
you  wish  to  appoint  for  it;  I  am  ready  at  any  time  to  accompany  you. 
15.  It  depends  upon  you  to  save  or  to  ruin  this  family.  16.  The 
neighbour  works  in  his  garden,  and  tries  to  put  it  in  order.  17.  With 
all  his  exertions  he  never  settles  this  matter.  18.  He  tried  to  get 
me  into  the  ranks  of  his  comrades.  19.  It  is  difficult  to  accustom 
a  disorderly  man  to  regularity.  20.  After  great  trouble  he  lias 
cleired  up  the  account.  21.  He  who  stops  at  the  foot  of  a  steep 
mountain,  and  through  fear  of  exertion  omits  to  climb  up  it,  and 
prefers  resigning  a  beautiful  view,  shows  thereby  that  he  is  a  weak 
person,  and  unworthy  of  such  enjoyment;  and  he  who  stops  in  the 
midst  of  his  intellectual  cultivation  through  his  own  fault,  and  is 
willing  to  dispense  with  the  sweet  kernel  of  wisdom  because  a  rough 
and  hard  shell  surrounds  it,  likewise  shows  not  only  his  unworthiness 
to  enjoy  it,  but  also  how  little  he  has  understood  the  vocation  and 
the  duty  of  man  as  a  spiritual  being. 

EXERCISE  157  (Vol.  III.,  page  179). 

1.  3d;  fann  nicfjt  tafur,  tap  @ic  bag  llnglucf  getyabt  Ijaben.  2.  ©ie 
fonnten  nid;t  tafur,  tap  bie  3JZagb  ten  Setter  jcrbrod;en  fyat.  .  3.  @r  fonnte 
mir  mcfytg  tafur  geben,  al8  feinen  3)anf.  4.  Sr  fonnte  md;ts  tafur,  er 
fprad;  nur  tie  SBafyrljeit.  5.  JJann  ter  ,Rutfd)er  etroa«  tafur,  tajj  bet 
2Bajen  umgeroorfen  luurte?  6.  Stein,  er  fonnte  md;t«  tafur,  benn  bie 
SJfcrte  roarcn  nid;t  ju  bcrnfyigcn.  7.  .Ronnen  ©ie  mir  fagen,  toelcfye  3eit  eg 
ift?  8.  Stein,  meine  ll(;r  gc(;t  nad;.  9.  ®te  ©tunbe  meiner  2lbretfe  ju 
ceftimmen  6,angt  con  meinen  (Sltern  ab.  10.  Seben  ©ie  tcob,!,  93tabam  ; 
unt  sergeffen  ©ie  ntctyt,  tn\b  Sfiren  @(tern  ju  empfe^fen.  11.  @3  IjSngt 
con  Sfmen  ab,  t»e(d;e  3eit  ©ie  beftimmen  hjotlen,  Styre  Sreunte  ju  6efud;en; 
id;  luerte  ftetS  bcrctt  fein,  ©ie  ju  begkiten.  12.  ©lurf  unt  Ung(ucf,  Seben 
unb  Sob,  2lrmutb,  unb  9icid;tt;um,  (Mc3  ^flngt  son  bem  SKSittcn  ®otte«  ab. 


LESSONS  IN   MENSURATION,— IV. 

AREAS   OF    IRREGULAR    FIGURES    AND   FIGURES    BOUNDED   BY 
CURVED    LINES. 

PROBLEM  XII. — To  find  the  area  of  a  regular  polygon,  the 
length  of  the  side  being  given. 

Eule :  Find  the  radius  of  the  inscribed  circle  by  previous 
rule  ;  then  multiply  the  length  of  the  side  by  the  number  of  sides, 
and  this  by  the  radius,  and  half  the  product  will  give  the  area. 

EXAMPLE. — The  length  of  the  side  of  a  regular  pentagon  is 
3 ;  what  is  its  area  ? 

Find  the  radius  of  the  circumscribed  circle,  thus  : — 

of»Ao  79° 

The  Z_  (angle)  at  the  centre  =  *?-—  =  72°  ;    _  =  36°  =  /. 

A  o  c  (Fig.  15,  page  77).    g 

Then  half  the  side  or  7,  =  1'5  =base  of  right-angled  triangle- 
base  1'5 


A  o  c,  and  hypothenuse  A  o  = 


5878  =2<55' 


EXERCISE  158  (Vol.  III.,  page  179). 

1.  The  thief  was  convicted  of  his  crime,  and  of  course  he  will  be 
punished.  2.  The  father  went  away  this  morning,  and  has  not  yet 
returned.  3.  The  book  has  been  lost,  and  all  these  scholars  pretend 
not  to  know  where  it  has  gone  to.  4.  My  nephews  went  away  with- 
out saying  where  they  were  going.  5.  Our  fruit  is  all  gone.  6.  Any 
amount  of  money  will  go  if  one  is  wasteful.  7.  The  Turkish  emperor, 
Soliman  II.,  said,  shortly  before  his  death,  "  My  strength  is  gone,  but 
not  my  courage."  8.  How  far  are  you  going  to  walk  ?  9.  I  walk  till 
I  get  tired,  generally  as  far  as  the  park.  10.  My  friend  knows  very 
tvell  how  far  he  has  to  go  in  this  affair.  11.  Even  in  joke  one  ought 
to  know  how  far  one  can  go,  because  even  in  jest  one  may  offend. 
12.  Where  are  you  going  ?  13.  I  am  going  to  my  attorney.  14. 
How  fur  have  you  to  go  ?  15.  To  the  end  of  the  town.  16.  How 
long  will  it  take  you  to  walk  ?  17.  More  than  an  hour.  18.  How 
far  have  you  walked?  19.  I  have  been  as  far  as  the  river.  20. 
How  long  have  you  been  walking  ?  21.  I  have  been  walking  above 
half  an  hour.  22.  How  long  have  you  been  from  home  ?  23.  I  have 
been  away  three-quarters  of  an  hour.  24.  Have  you  been  far  away 
from  it  ?  25.  I  hive  been  nearly  half  an  hour's  walk  from  home. 
26.  I  hope  to  see  you  again,  whether  it  be  in  this  world  or  in  the 
next.  27.  The  prisoner  thought  it  was  now  long  enough  for  him  to 
have  been  obliged  to  dispense  with  the  warm  light  of  the  sun  t:nd 
the  fresh  air.  28.  I  cannot  come  to  your  house  to-morrow,  unless 
my  brother  should  quite  recover  till  then.  29.  I  cannot  possibly 
finish  this  letter  to-day,  unless  'L  am  less  disturbed  this  after- 
noon. 30.  Nobody  will  be  admitted  into  the  town,  unless  he  has  a 


Then 


nat.  sine  ^_  36 

Again,  perpendicular  o  c  =  hypothenuse  X  nat.  sine 
\  or  2-55  X  -3090  =  2'06  =  radius  of  inscribed  circle. 

3  X  5  XJLgg  =  15-45,  area  of  pentagon. 
2 

EXERCISE  16. 

1.  What  is  the  area  of  a  pentagon  whose  side  is  3'82  ? 

2.  The  side  of  a  hexagon  measures  20  poles  ;  what  is  its  area  P 

3.  The  side  of  an  octagon  measures  20  yards  ;  what  is  its  area  ? 

4.  The  side  of  an  equilateral  triangle  is  389  links  ;  required 
its  area. 

5.  The  side  of  an  octagon  is  156  feet  ;  what  is  its  area  ? 

PROBLEM  XIII.  —  To  find  the  area  of  any  irregular  figure,  the 
boundary  sides  of  which  are  straight. 

Eule  :  Divide  the  figure  into  separate  triangles.  If  the- 
diagonals  are  given,  find  at  once  the  area  of  the  respective 
triangles,  as  explained  in  Problem  XI.,  and  their  sum  will  be  the 
area.  If  the  diagonals  are  not  £iven,  they  must  be  obtained  by 
actual  measurement. 

EXERCISE  17. 

1.  The  four   sides  of   an  irregular  figure  are   as  follow:  — 
BA  =  12;  AC  =  20;  CD  =  18;  and  D  B  =  10  ;  and  the  diagonal 
from  A  to  D  measures  6.     What  is  the  area  of  the  figure  ? 

2.  The  four  sides  being  as  above,  but  the  diagonal  being  12, 
what  is  the  area  ? 

3.  A  figure  has  five  sides,  as  follows  :  —  A  B  =  22  ;  B  c  =  18  ; 
c  D  =  32  ;  D  E  =  18  ;  and  E  A  =  20  ;  and  the  diagonals  E  B  and 
BD  measure  respectively  23'25  and  16'75.     What  is  the  area  of 
the  figure  ? 

We  shall  now  consider  the  superficial  area  of  surfaces  bounded 
by  curved  lines  ;  and  we  request  our  reader  to  refresh  his  memory 
by  a  reference  to  our  remarks  upon  the  proportion  which,  exists 
between  the  diameter  and  the  circumference  of  a  circle. 

PROBLEM  XIV.  —  The  radius  of  a  circle  being  given,  to  find 
its  area. 

Eule  1  :  Multiply  the  radius  by  the  circumference,  and  halve 
the  product. 

Note.  —  The  circumference  of  a  circle  being  to  its  diameter  in 
the  proportion  of  3'1416  (approximately)  to  1,  it  follows  that 
its  proportion  to  the  radius  is  as  3'1416  (a  number  we  shall 
designate  generally  by  IT)  to  J,  and  hence  the  truth  of  the 
above  rule. 

EXAMPLE  1.  —  Eequired  tlio  area  of  a  circle  whose  diameter 
(D)  is  1. 

D       1  .    1       IT      3-1416       „_. 

Here  R  =  —  Or  -  ;  and  *ne  area  1S  <r  X~^  or  —  r  —  =  '7854. 
22  224 

This  number  may  be  with  great  advantage  borne  in  mind  by 
the  student,  it  being  the  area  of  a  circle  whose  diameter  is 
unity.  It  is  often  used  in  estimating  circular  areas. 

EXAMPLE  2.  —  The  radius  of  a  circle  is  1.     What  is  its  area  ? 

In  this  oase,  R  being  1,  D  is  2,  and  the  circumference  becomes 
2*  or  6-2832. 


Therefore  the  area  is  R  X  —  K  —  =  31416. 
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EXERCISE  18. 

1.  The  diameter  of  a  circle  is  3  ;  what  is  its  area? 

2.  The  circumference  of  a  circle  is  3-1416;  what  is  its  area? 

3.  The  diameter  of  a  circle  is  4ft.  11  in.  ;  what  is  its  area? 


LESSONS  IN  MT 


4.  The  area  of  a  circle  is  18  ft.  142  in.  (square  measure)  ;  what 
in  itfl  null  . 

•i.'.-nliir  plot  of  ground  contain*  one  acre;  what  u  its 


We  call  the  attention  of  the  reader  to  Example!  1  and  2 
Problem  XIV.     It  will  be  there  observed  that  when  the 
<iiametor  is  1  the  area  ia  '7854,  and  when  it  is  2  the  area  U 
:  1  U  i!  —that  ia  to  say,  double  the  diameter  produces  fowr  times 
t  he  area.     Thin  we  might  expect.     But  by  further  comparison 
I  >o  soon  that  in  either  case  the  area  is  equivalent  to  the 
»f  tlu>  diameter  multiplied  by  the  same  figures,  '7854. 
Henoo  wo  obtain 

Kule  2  :  The  area  of  a  circle  is  equal  to  D*  X  '7854. 
EXAMPLE  1.  —  The  radius  of  a  circle  ia  1  ;  what  is  its  area? 
(See  Example  2  under  last  rule.) 

H  =  1,  .-.  i)  =  2.  And  D2  X  '7854  =  4  X  '7854  =  3'1416, 
which  corresponds  with  the  answer  obtained  by  Rule  1. 

EXERCISE  19. 

1.  A  circular  table  ia  59  inches  in  diameter  ;  what  ia  its  area 
by  Eu 

2.  Find  tho  area  of  a  circle  whose  diameter  ia  78  1  yards. 

PROBLEM    XV.  —  The   circumference   only  of  a  circle  being 

given,  to  find  its  area. 

Rule  :  Multiply  tho  square  of  the  circumference  by  '07358.* 
EXAMPLE.  —  The  circumference  of  a  circle  is  3  1-116  ;  what  ia 

itsareaP 

3-14163  X  "07958  =  -7854,  nearly. 

This  example  proves  tho  correctness  of  the  rule,  because  the 

circumference  being  =  IT,  D  =  1,  and  by  previous  rule  D2  X 

•7851  is  iu  this  case  '7854. 

EXERCISE  20. 

1.  The  circumference  being  6,  what  is  the  area  of  the  circle  tf 

2.  The  circumference  of  a  circular  plot  of  ground  is  246  yds. 
1  foot  10|  inches  ;  what  is  its  area  ? 

3.  How  many  square  yards  are  contained  in  a  circular  table 
whose  circumference  is  11  feet? 

PROBLEM  XVI.  —  To  find  the  area  of  the  sector  of  a  circle. 
(See  Definition  in  Geometry,  Vol.  L,  p.  53.) 

Bule  1  :  Multiply  the  radius  by  half  the  length  of  the  arc  of 
the  sector. 

Rule  2  :  As  360  degrees  is  to  the  number  of  degrees  in  the 
given  arc,  so  is  the  whole  area  of  the  circle  to  the  area  of  the 
sector. 

EXAMPLE  1.  —  The  radius  of  a  circle  is  6,  and  the  length  of 
the  arc  is  12  ;  what  is  the  area  of  the  sector  ? 


ByRulel.     »  X 


-  6  X  6  =  86. 


By  Rule  2.     360°  :  114-6°  :  :  113'1  (whole  area  of  circle)  :  36. 

Note.  —  A  sector  may  assume  the  form  of  Fig.  22,  as  well  as 

of  Fig.  21. 


Fig.  23. 


Fig.  21. 


Fig.  22. 


EXERCISE  21. 

1.  Find  by  both  rules  the  area  of  a  sector,  the  length  of  the 
radius  being  5  feet,  and  the  length  of  the  arc  20  feet. 

2.  The  arc  of  a  circle  contains  36°  42'  16'',  and  the  length  of 
the  radius  is  4  ;  required  the  area  of  the  sector. 

3.  The  diameter  of  a  circle  is  578  feet,  and  the  number  of 
degrees  in  the  arc  is  93°  48'  30" ;  what  is  the  area  of  the  sector 
in  acres,  roods,  etc.  ? 

PROBLEM  XVII. — To  find  the  area  of  a  segment  of  a  circle. 

Rule  1 :  When  the  number  of  degrees  in  the  segment  is 
given.  Find  the  area  of  the  sector  A  c  B  E  (Fig.  23),  and  then 
the  area  of  the  triangle  ABE.  If  the  segment  is  less  than  a 


*  This  number,  '07058,  is  produced  by  dividing  uuity  by  •*»;  ».«., 

4  w  -=  '07958. 

t  The  fact  that  the  area  appears  less  than  the  circumference  ia 
because  the  latter  is  square  measure  and  the  former  lineaL 


semicircle,  the  difference  of  theae  will  be  the  ana  of  the  M* 
inent ;  if  it  be  greater,  the  area  i*  the  earn. 

Rule  2 :  Prom  the  arc  of  the  segment  subtract  Mi  tiM.  and 
multiply  the  remainder  by  half  the  radios. 

Bole  3:  AreaJ  *X  V  *  .  •  .,,  whiob  *  i*  the  height 

8  4  10 

of  the  segment,  or  its  versed  aioa,  and  c  U  the  chord. 

Not«.— Thia  role  ia  approximate  only. 

EXAMPLE  1.— What  ia  the  area  of  the  segment  of  aotalt 
the  number  of  degrees  being  27  and  the  length  of  the  radio*  tOf 

By  Role  1.  To  find  the  area  of  the  Motor  AC •  •  (Fig.  If). 
Aa  860°  :  27° :  :  1256*6  (whole  area  of  circle)  >  94  24,  area  of 
sector. 

Again  :  To  find  the  area  of  the  triangle  ABB  (Pig.  28). 

Because  ^IABB  =  27°, .'.  ^.  A  B  D  =  13'5°,  and  ^  A  D  B  is)  a> 
right  angle.  Hence  DK  —  A  E  X  nat.  sine  ^  D  A  B. 

But  £  D  A  E  »  90°  -  13'5°  «=  7«'5° ; 

.-.  D  B  =  20  X  "9724  =  19-448. 

Then  in  the  right-angled  triangle  A  D  E, 

4-66. 


•':-. 


AD=  ^/AB8  —  DB*  =  ^400  —  878-22i 

We  have  now  a  triangle  in  which  the  base  A  B  and  the  alti- 
tude D  E  is  known ;  hence  it*  area  =  A  B  x  or  9*32  (4'66  X  2) 

X19'448  =  90.6. 
2 

Finally,  area  of  segment  A  c  B  D  =  94*24  (area  of  sector)  — 
90-6  (area  of  triangle)  =  3*64.    Ant. 
Solve  the  same  question  by  Rule  3. 

Area  =-'552  (c  E  -  DB)  X  </™* 
3  4 

=  736  X  J  2i-7  X  -122  =  '736  X  4  78  =  3*518.     Ant. 
It  will  be  seen,  by  comparing  the  two  answers  solved  diffe- 
rently, that  they  do  not  agree.     A  closer  approximation  would 
result  by  carrying  the  decimal  places  further,  bot  the  first  answer 
is  nearest  the  truth. 

EXERCISE  22. 

1.  Required  the  area  of  the  segment  of  a  circle,  the  number 
of  degrees  in  the  arc  being  107°  30',  and  the  length  of  the  radio* 
12-41. 

2.  What  is  the  area  of  a  segment,  the  length  of  arc  being 
46'58,  and  the  whole  circumference  being  156  P 

PROBLEM   XVIII. — To  find   the    area  of  a   circular 
A  B  c  D  E  F  (Fig.  24). 

Draw  the  straight  lines  A  E,  B  D ;   the  ,_. ?-„ ^ 

zone    is    then    divided   into   a  trapezoid, 
A  B  D  E,  and  two  segments,  A  F  E,  BCD. 

Rule  1 :  Find  the  area  of  the  trapezoid 
by  rule  to  Problem  XI.,  and  also  the  area 
of  the  two  segments,  A  F  E,  BCD.  The 
sum  of  these  areas  will  be  the  area  of  the 
zone.  Xx» --' 

Rule  2 :  Find  the  area  of  the  two  Beg-  H 

ments  AQB,  EHD,  which  subtract  from  r  .    _••. 

the  area  of  the  whole  circle. 

EXAMPLE  1. — The  radius  of  a  circle  is  5.  A  tone  of  that 
circle  has  one  of  its  parallel  chords  passing  through  the  centre 
of  the  circle,  and  the  other  chord  equals  the  radios.  What 
is  the  area  of  the  zone  ? 

By  Rule  2.  Area  of  whole  circle  =  d1  X  ^  =100x  *7854«78  54 

78-54 
Area  of  greater  segment  =  —5 —  (aenacircle)  =  39*27. 

To  find  area  of  smaller  segment. 

The  chord  of  the  arc  of  this  segment  being  -  radius,  it 
forms  the  base  of  an  equilateral  triangle,  each  £_  being-" 

—  —  60°.   Hence  number  of  degrees  in  arc  of  segment  =  (30°. 

3 

Then  by  Tablea.  Segment  of  60°  =  *0906,  and  area  =  "0906 
X  r3  (or  25)  =  2*265.  Then  area  of  zone  =  78  54  (area  of  whole 
circle)  less  areas  of  segments  (39*27  +  2*265),  or  41*535  =  37*005, 
Am. 

EXERCISE  23. 

1.  The  parallel  chorda  of  a  circular  zone  are  5  and  6.  and  the 
diameter  of  the  circle  is  20  :  what  ia  the  area  of  the  aone  t 
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2.  The  radius  of  a  circle  is  14,  and  the  lengths  of  the  parallel 
chords  of  a  zone  of  that  circle  are  22  and  28.  Eequired  the 
area  of  the  zone. 

PROBLEM  XIX. — To  find  the  area  of  a  circular  ring,  A  B  c  D, 
A'  B'  c'  D'  (Fig.  25),  that  is,  of  the  space  included  between  two 
concentric  circles. 

Eule :  Find  the  area  of  the  interior  circle,  which  subtract 
from  the  area  of  the  outer  circle. 

This  simple  problem  and  its  rule  is  so  self-evident  as  scarcely 
to  need  an  example.  We  refer  our  reader  to  Problem  XIV.  for 
all  the  information  requisite.  We  give  one  example  for  practice. 

EXAMPLE. — The  diameter  of  the  earth's  orbit  being  (approxi- 
mately) 180,000,000  miles,  and  that  of  the  earth  being  7,912 
miles,  what  part  of  the  superficial  area  of  the  orbit  is  occupied 
by  a  plane  passing  through  the  diameter  of  the  earth  and 
bounded  by  its  circumference  P  Ans.  517,574,000. 


Fig.  25. 


Fig.  26. 


PROBLEM  XX. — To  find  the  area  of  a  lune,  as  A  B  c  D  (Fig.  26). 

Rule  :  Find  the  area  of  the  two  segments,  and  their  difference 
will  be  the  area  of  the  lune. 

EXAMPLE. — What  ia  the  area  of  a  lune,  the  chord  AC  of 
which  is  48,  and  the  height-  or  versed  sine  of  the  two  arcs  10 
and  7  respectively?  Ans.,  about  103. 

PROBLEM  XXI. — To  find  the  superficial  area  of  a  sphere. 

Rule  1 :  Multiply  the  circumference  ef  the  sphere  by  its 
diameter.* 

Rule  2  :  Multiply  the  square  of  the  diameter  by  3'1416. 

EXAMPLE. — The  diameter  of  the  earth  being  7912  miles, 
what  is  its  superficial  area,  supposing  it  a  perfect  sphere  ? 

By  Rule  2,  d2ir  =  62,599,744  X  3'1416  =  about  196,663,356 

mile3-  EXERCISE  24. 

1.  What  is  the  superficial  area  of  a  sphere  whose  radius  is  1*5  ? 

PROBLEM  XXII. — To  find  the  surface  of  a  regular  solid  ring. 

Rule  :  Find  the  length  of  the  ring  by  adding  together  the 
exterior  and  interior  diameters,  and  by  multiplying  half  their 
sum  by  TT.  This  product,  multiplied  by  the  circumference  of 
the  cross  section  of  the  ring,  will  give  its  superficies. 

The  formula  is-     —  X  *  X  c—  area,  in  which  D  =  exterior 

m 

diameter,  d  =  interior  diameter,  and  c  =  circumference  of  cross 
section  of  ring. 

EXAMPLE. — The  inner  and  outer  diameters  of  a  ring  are  8 
and  12  ;  what  is  its  superficial  area  ?  Ans.,  about  197'4. 

PROBLEM  XXIII. — To  find  the  area  of  an  ellipse  or  oval. 

Rule  :  Multiply  the  product  of  the  axes  by  -. 

4 

Note. — An  ellipse  is  a  figure  formed  by  a  plane  cutting  a  cone 

in  a  direction  parallel  to  neither  side  of  the  cone,  nor  yet  to  its 

base.      It  has  two  axes,  the  long  and  the  short,  as  A  B,  c  D 

(Fig.  27).  A/f-       —7,6 

c 

Fig.  27.  c 

Fig.  28. 


EXAMPLE  1.— The  major  axis  of  an  ellipse  is  10,  and  the 
minor  axis  7  ;  what  is  its  area  ? 


10  x  7  X  -.  =  70  X 
4 


•7854  =  about  54-98. 


EXERCISE  25. 

1.  What  is  the  area  of  an  ellipse  whose  axes  are  respectively 
12  and  9  ? 

Having  thus  briefly  glanced  at  the  more  important  problems 
in  the  measurement  of  surfaces,  we  shall  occupy  the  attention 
of  the  student  for  a  very  short  space  in  noticing  the  question 
or  the  contents  of  solids. 


*  The  superficial  area  of  a  sphere  is  equal  to  four  times  the  area  of 
a  ~  iaiic  massing  through  its  diameter. 


As  a  general  definition,  a  solid  may  be  regarded  as  a  body 
having  length,  breadth,  and  thickness,  and  in  this  sense  it  of 
course  includes  liquids.  It  is,  in  fact,  anything  which  is 
boundc'5  by  surfaces  in  all  directions.  The  measurement  of  a 
solid  is  called  its  cubical  content,  and  it  involves  three  separate 
acts  of  multiplication.  If  the  figure  be  a  cube,  its  content  i» 
measured  by  the  cube  of  one  of  the  lines  which  connect  any 
two  adjacent  angles.  Thus,  in  Fig.  28  the  contents  will 
be  represented  by  A  B3,  or  A  c3,  or  o  u3.  Suppose,  however,  that 
the  length  of  A  B  =  1,  then  I3  =  1  ;  that  is,  the  solid  content  of 
a  cube  whose  side  is  unity  is  also  unity,  the  difference  being 
between  lineal  and  solid  measure. 

EXAMPLE.  —  The  solid  content  of  a  cube  is  required  whose 
side  measures  10. 

10  X  10  X  10  (or  10»)  =  1,000,  the  solid  measure. 

EXERCISE  26. 

1.  What  is  the  solid  content  of  a  cube  whose  side  measures 
2  ft.  6in.  P 

In  order  to  find  the  length  of  the  side  of  a  cube  whose  solid 
content  is  known,  extract  the  cube  root  of  the  contents. 

In  order  to  find  the  solid  content  of  any  other  form  of  paral- 
lelopipedon  than  a  cube,  multiply  the  length  by  the  breadth, 
and  that  product  by  the  height. 

EXAMPLE  1.—  Required  the  c>-:aent  of  a  parallelopipedon 
whose  length,  breadth,  and  height  are  respectively  12,  6,  and  3. 

12  X  6  =  72  ;  72  X  3  =  216.     Ans. 

EXAMPLE  2.  —  What  is  the  content  of  a  parallelopipedon 
whose  length  is  3  ft.  2  in.,  its  breadth  2  ft.  3  in.,  and  its  height 
1  ft.  4  in.  ?  Ans.,  9  cub.  ft.  864  cub.  in. 

The  solid  content  of  a  prism  or  cylinder  is  found  by  multi- 
plying the  area  of  the  end  by  the  length. 

EXAMPLE  1.  —  A  hollow  cylinder  is  12  inches  in  diameter 
inside  and  12  inches  high  ;  how  many  cubic  inches  of  water 
will  it  contain  ? 

122  x  '7854  =  113-1,  nearly  =  area  of  base. 
113-1  X  12  =  1357-2  cub.  inches. 

EXERCISE  27. 

1.  Required  the  solid  content  of  a  triangular  prism  whose 
height  is  3  feet,  and  the  breadth  of  each  side  6  inches. 

The  solidity  of  a  cone  is  determined  by  multiplying  the  area 
of  the  base  by  one-third  the  height. 

The  cubic  content  of  a  sphere  or  globe  is  ascertained  by 
multiplying  the  cube  of  the  diameter  by  '5236  ;  this  number 

7T 

being  -  .     Another  rule  is  to  multiply  one-third  of  the  surface 

by  the  radius. 

EXAMPLE  1.  —  What  is  the  content  of  a  globe  whose  diameter 
is  10  ?  iQ3  =  1,000  ;  1,000  X  -5236  =  523'6. 

EXERCISE  28. 

1.  The  mean  diameter  of  the  earth  being  7,912  miles,  what  is 
its  cubic  content,  supposing  it  a  regular  sphere  P 

To  find  the  solid  content  of  a  segment  of  a  sphere,  add  the 
square  of  its  height  to  three  times  the  square  of  the  radius  of 
the  base.  Multiply  the  sum  by  the  height,  and  that  product 

ky  ~6  EXAMPLE. 

What  is  the  content  of  the  segment  of  a  sphere  whose  height 
is  2,  and  the  diameter  of  the  base  8  ? 

By  rule,  22  +  (3  X  42)  =  52  ; 


52  X  2  X  '5236 


=  54-4544.     Ans. 


The  solid  content  of  a  regular  solid  ring  is  found  by  multi- 
plying the  area  of  the  cross  section  of  the  ring  by  its  length, 
the  length  being  found  by  multiplying  the  mean  diameter  (that 
is,  half  the  sum  of  the  inner  and  outer  diameters)  by  it. 

We  need  scarcely  observe  that  there  are  many  more  problems 
in  connection  with  the  measurement  of  the  content  of  solid 
bodies  —  as,  for  instance,  of  a  circular  spindle  ;  of  a  spheroid,  or 
the  segment  of  a  spheroid  ;  of  a  paraboloid,  or  the  frustrum  of 
a  paraboloid  ;  of  a  hyperboloid,  or  its  segment  ;  and  so  on.  But 
our  subject  is  directed  principally  to  a  consideration  of  the  areas 
ef  flat  surfaces,  so  as  to  apply  the  rules  to  the  measurement  of 
land.  We  have  merely  and  briefly  called  the  student's  attention- 
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to  tho  more  common  fo/ms  of  regular  solids,  and  shall  in  our 
..--..ii  <  ..iiirnenoe  the  subject  of  land-surveying. 

i.SES  IN  LESSONS   IN    MENSUBATIO 
EXEUCIHE  8. 

|        a.  7,920  miles  sad  8  inches. 

EXERCISE  9. 
2.  About  48-99  feet.  | 

EXERCISE  10. 
1.  About 69- 16  miles.  |  _-.  .,-. 

EXERCISE  11. 
1.  49  feet  9  inches.  |  2.  96. 

EXERCISE  12. 

4.  Nearly    316-2    links 

and  69*6  yards. 

5.  65,600  square  yards. 
EXERCISE  13. 

2.  3  roods,  8  poles. 

EXERCISE  14. 
2.  About  1  acre,  3  roods,  17.}  poles. 


1.  About  35-35  feet. 


1.  100. 

J.   1, 

3.   l-i. 

1.  About  14-13.      | 


3.  68  foot 


6.  £3,530. 

7.  <JO°. 

8.  1*0  fort. 

3.  5  chains. 


L  451-5. 


-5.      |     2.  About  1  acre,  3  roods,  17.}  poles.     |     3.  1526*4. 
4.  Nearly  15  U  |      5.  1  acre,  1  rood,  10  poles. 

EXERCISE  15. 
1.  Nearly  178.  |  2.  311,008. 


LESSONS    IN    BOTANY.— XLV. 

SECTION  CXXIV.— FUNGI  (continual). 

THE  Clathrus  cancellatus,  of  which  wo  spoke  before,  is  a  most 
remarkable  fungus.  Its  lower  portion,  as  exhibited  in  the  cut 
(Pig.  304),  is  white,  the  upper  lattice-like  part  a  bright  coral  hue. 
It  has  only  been  found  in  two  places  in  England,  being  an 
inhabitant  of  the  south  of  Europe.  These  two  places  are  the 
Isle  of  Wight  and  Torquay ;  in  this  last-named  place  it  has  been 
found  in  two  localities.  Mrs.  Griffiths  says,  in  describing  those 
first  discovered  :  "  It  appeared  in  Mrs.  Travers's  garden  at  Tor- 
quay, in  rich  reddish  earth,  formerly  a  plantation.  When 
Mrs.  Travers  gathered  the  fungus  it  was  in  a  ball,  and  before 
she  could  bring  it  into  the  house  it  had  burst  up  to  its  height. 
The  scarlet  part  had  a  most  vivid  colour  till  the  darker  part 
decomposed.  I  was  so  very  much  annoyed  by  the  stench  that  I 
could  not  take  more  pains  with  the  drawing."  In  the  autumn  of 
1853  other  specimens  were  found  of  this  curious  plant  in  another 
part  of  Torquay. 

The  expansive  growth  of  fungi,  and  their  varied  habitats, 
must  next  call  for  a  few  remarks.  Some  of  the  facts  supplied 
us  by  authors  on  the  former  would  bo  considered  as  scarcely 
credible,  did  they  rest  on  less  worthy  evidence  than  that  which 
attests  them.  Sowerby  states,  that  he  has  placed  specimens  of 
the  Phallus  caninus,  or  ''stinking  morel,"  on  his  window  over 
night,  in  the  egg-shape,  and  found  them  next  day  fully  grown ; 
and  another  author  speaks  of  his  placing  PliaUus  impudicus 
within  a  glass  vessel,  and  its  expanding  so  rapidly  as  to  shiver 
the  glass  to  pieces  with  an  explosive  detonation  as  loud  as  that 
of  a  pistol.  Carpenter  gives  an  account  of  a  paving-stone, 
twenty-one  inches  square,  and  weighing  eighty-five  pounds, 
being  raised  an  inch  and  a  half  from  its  station  by  a  cluster  of 
toadstools  springing  up  under  it ;  and  many  other  facts,  which 
attest  as  well  the  expansive  power  as  the  rapid  growth  of 
fungi,  are  related  by  different  authors,  one  having  been  known 
to  attain  the  size  of  seven  feet  five  inches  in  circumference,  and 
the  weight  of  thirty-four  pounds,  in  three  weeks,  and  others  the 
weight  of  twelve  pounds  in  a  few  days.  But  none  of  these 
statements,  remarkable  as  they  are,  are  so  wonderful  as  one  which 
was  made  by  Sir  Joseph  Banks  of  a  circumstance  which  occurred 
under  his  own  roof.  He  stated  that  a  friend  having  sent  him  a 
cask  of  wine,  which  was  too  new  and  sweet  for  present  use, 
it  was  locked  up  in  a  cellar  to  mature.  At  the  end  of  three 
years,  Sir  Joseph,  supposing  that  time  had  now  done  its  work, 
proceeded  to  open  his  cellar  and  inspect  its  contents.  Little 
did  he  think  how  time  had  been  employed,  and  little  did  he  con- 
ceive what  would  be  the  contents  of  that  collar.  The  door 
refused  to  open,  and  being  invincible  by  gentle  means,  he  had  it 
fairly  cut  away ;  but  he  was  no  nearer  effecting  an  entrance 
than  before.  The  cellar  was  found  to  be  literally  full  of  fungous 
growth,  which  had  borne  the  cask  aloft  to  the  ceiling,  where  it 
stuck,  upheld  by  fungi,  the  produce  of  the  wine,  which  had  all 
leaked  out  and  formed  this  monstrous  growth  { 


But  altboafb  the**  monstrous  Mid  snddeo  growth*  oaQ  for  <mr 
wonder  and  admiration  of  the  power  of  Him  who  can  Urns  pro. 

•        '          -.•••!•        .     -  -    ...    ..:•     ....        .     •       • 

naked  eye,  and  command  that  which  is  ao  Minute  to  heoonM,  in 
a  few  boon,  an  orfaniMd  structure  of  i 


complication  of  arrangement,  we  nnut  not  let  o«r 
adoration  stop  here ;  for  in  the  minuter  growth*,  'which  we 
•hall  soon  examine,  we  shall  find  a*  wondrous  MI  «rhfMttfffj  of 
•urpassinjf  skill  as  in  these  larger  products.  The  miorosoopia 
fungi — those  which,  by  fastening  on  his  crops,  bssomi  the  baa* 
of  the  farmer,  and  are  in  God's  hand*  a  means  whereby  he  can 
cut  off  oar  staple  article  of  food,  and  "destroy  the  staff  of 
bread,"  under  the  name  of  "the  smut  in  wheat"  (Puwfefe 
•  <),  or  cause  our  bean  or  potato  crops  to  perish  am 
among  tho  most  surprising  of  vegetable  production*,  and  will 
hereafter  engage  oar  attention. 

We  hare  already  observed  that  the  treasures  of  food  whioh 
it  has  pleased  God  to  provide  for  us  in  the  fungus  tribe  are,  if 
not  wholly  disregarded,  at  least  by  no  means  duly  appreciated 
by  the  English.  There  is,  porhapn,  no  country  richer  than  oar 
own  in  tho  esculent  Hpecies  of  fungi ;  they  abound  in  our  wood* 
and  pastures,  they  grow  from  the  ground  and  under  the  ground ; 
they  spring  abundantly  oat  of  the  substance  of  dead  tree*,  and 
are  often  found  on  waste  lands  and  heap*  of  rubbish,  from 
which  no  other  edible  produce  can  be  procured;  yet,  though 
this  is  the  case,  and  more  than  thirty  specie*  of  esculent  fungi 
are  spontaneously  brought  forth  in  England,  there  are  only 
three  or  four  of  these  specie*  that  are  eaten  by  its  inhabitant*, 
all  the  rest  of  this  abundant  supply  being  allowed  to  rot  under 
the  trees,  or  to  become  the  prey  of  field-mice,  toads,  and  slag*. 

Throughout  the  continent  of  Europe,  on  the  contrary,  plant* 
of  this  tribe  are  eagerly  sought  after  by  all  olsssos  of  men,  and 
form  the  chief,  if  not  the  sole,  diet  of  thfinaiHn.  who  would 
otherwise  be  but  scantily  provided  with  aliment.  But  fungi  are 
not  only  the  tolerated  food  of  the  poorer  classes,  they  are  also 
highly  prized  by  the  rich  man  and  the  epicure.  In  Italy  and 
Germany  immense  numbers  of  the  various  specie*  of  this  tribe 
are  sold  in  the  markets,  and  produce  an  almost  incredible 
amount  of  income.  In  Borne,  so  important  are  the  fungi  a* 
an  article  of  commerce,  that  there  is  a  public  officer  appointed 
to  test  the  species  exposed  for  sale,  and  superintend  this 
branch  of  the  revenue ;  for  in  that  market  a  tax  is  laid  on  all 
quantities  of  fungi  presented  for  sale  exceeding  ten  pounds  in 
weight.  All  fungi  brought  into  Borne  are  supervised  by  this 
officer,  weighed,  sealed  up,  and  all  destined  for  that  day's  con* 
sumption  sent  to  a  central  depot.  If,  among  the  content*  of  the 
baskets  offered,  any  stale,  maggot-eaten,  or  dangerous  specimena 
are  found,  they  are  sent  under  escort,  and  thrown  into  the 
Tiber ;  and  another  remarkable  circumstance  is  the  law,  that  if 
any  specimen  of  our  edible  mushroom  (Aganciu  campestru) 
is  found,  it  also  is  to  be  thrown,  into  the  river  !  So  says  an  un- 
published letter  of  Professor  Sanguinetti,  "  Ispettore  del 
Funghi"  at  Borne.  It  is  certainly  singular  that  the  only  fungus 
which  is  freely  accepted  in  all  English  kitchens,  and  considered 
as  the  sole  common  kind  that  is  honest  and  trustworthy,  aad 
possessed  of  no  murderous  properties,  should  be  the  on*  tin* 
protested  against,  whether  in  a  state  good  or  bad !  "  For  forty 
days  during  the  autumn,  and  for  about  half  that  period  every 
spring,  large  quantities  of  funguses,  picked  in  the  immediate 
vicinity  of  Borne,  from  Frascati,  Booca  di  Papa,  Albano,  beyond 
Monte  Mario,  towards  Ostia  and  the  neighbourhood  of  the  sites 
of  Veii  and  Gabii,"  are  brought  to  Borne.  "  The  return*  of  taxed 
mushrooms  alone,"  says  Dr.  Badham,  "during  the  last  tea 
years,  give  a  yearly  average  of  betvteen  $ixty  and  eighty  tto*. 
sand  pounds  weight ;  and  if  we  double  this  amount,  which  we 
may  safely  do  in  order  to  include  such  smaller  ontaxed  snppliea 
as  are  disposed  of  in  bribes,  fees,  and  present*,  and  reckon  the 
whole  at  the  rate  of  six  baiocchi,  or  threepence  per  pound  (a  fait 
average),  this  will  make  the  commercial  value  of  freah  funguse* 
very  apparent,  showing  it  here  to  be  little  less  than  48,001 
a-year."  Besides  this,  we  must  consider  the  dried,  pickled,  and 
preserved  supplies,  which  sell  at  a  much  higher  prio*  than  the 
frosh,  from  one  shilling  to  one  shilling  and  threepence  per 
pound,  and  also  recollect  that  this  calculation  include*  only  the 
Boman  market,  and  that  every  other  market-place  in  the  Italian 
states  has  its  proportionate  sale  of  this  wide-spreading  branch 
of  the  vegetable  produce  of  the  land. 

With  th«  above  stataments  fully  in  our  mind,  and  after 
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having  been  habitually  in  communication  with,  many  of  the 
families  from  amongst  our  peasantry  who  were  but  scantily 
provided  with  daily  food,  we  found  ourselves  one  day  in  an  ex- 
tensive pine-wood,  near  Budleigh  Salterton,  in  South  Devon,  and 
saw  the  ground,  which  was  densely  carpeted  with  the  accumulated 
dead  leaves  that  had 
fallen  from  the  trees, 
and  lain  undisturbed 
for  many  years,  stud- 
ded in  every  direction 
with  fungi,  of  every 
colour  and  of  every 
shape,  ia  such  quan- 
tities that  cart-loads 
might  have  been 
gathered  there.  Huge 
purple,  white,  brown, 
and  tawny  Agarics 
were  there ;  the  deep 
orange  of  the  Boletus 
edulis  was  inter- 
spersed with  the 
snowy  balls  of  the 
Lycoperdons,  and  the 
delicate  apricot  tint 
of  the  pretty  and 
singular  Cantharellus 
cibarius,  with  many 
other  beautiful  and 
edible  species,  were 
scattered  in  profusion 
around  us.  How 
could  we,  under  these 
circumstances,  do 
otherwise  than  regret 
that  ignorance  of  the 
differences  of  species, 
combined  with  the 
strong  prejudice 
which  exists  in  Eng- 
land against  using 
any  of  this  tribe  (save 
the  two  or  three 
favoured  individuals) , 
should  shut  out  our 
poor  from  the  pos- 
sibility of  availing 
themselves  of  this 
rich  supply  of  whole- 
some aliment,  which 
the  bounty  of  God 
iad  provided  for 
them,  if  they  would 
but  be  persuaded  to 
use  it?  It  is  true, 
that  among  this  ex- 
tensive collection  of 
fungi  there  were  some 
species  which  would 
have  proved  poison- 
ous, and  others  which 
would  have  been  but 
disagreeable  food  ; 
yet  the  greater  num- 
ber of  them  were  such 
as,  if  properly  cooked, 
would  have  furnished, 
not  only  wholesome, 
but  also  savoury  and 
pleasant  food  ;  and  it 

seemed   to   us  a  great   pity   that   they   should   be  so    wholly 
neglected,  and  left  a  prey  to  reptiles  and  field-mice. 

The  chemical  composition  of  fungi  is  the  most  highly 
animalised.  or,  in  other  words,  is  most  like  that  of  animals 
of  all  vegetables.  Besides  the  intimations  of  this  circumstance 
that  are  afforded  by  the  smell  of  some  of  the  species  in 
decay,  which  partakes  very  much  of  the  character  of  that  of 
putrid  meat,  and  the  strong  meat-like  flavour  also  which 


304.    CLATHRUS    CANCELLATUS. 


some  of  them  possess  when  cooked,  we  find  the  tollowing  fact 
stated — that,  "  like  animals,  they  absorb  a  large  quantity  of 
oxygen,  and  disengage  in  return  from  their  surface  a  larga 
quantity  of  carbonic  acid :  all,  however,  do  not  exhale  carbonic 
acid,  but  in  lieu  of  it  some  give  out  hydrogen,  and  others  azotic 

gas.  They  yield, 
moreover,  to  chemical 
analysis  the  several 
components  of  which 
animal  structures  are 
made  up ;  many  of 
them,  in  addition  to 
sugar,  gum,  resin,  a 
peculiar  acid  called 
fnngic  acid,  and  a 
variety  of  salts, 
furnish  considerable 
quantities  of  albu- 
men, adiposine,  and 
osmazome,  which  last 
is  that  principle  that 
gives  its  peculiar  fla- 
vour to  meat  gravy." 
Fungi  are  consi- 
dered to  be  highly 
nutritious,  and  are 
said  by  many  of  the 
faculty  to  be  easy  of 
digestion.  This  latter 
opinion,  though 
strongly  supported  by 
many  foreign  medical 
men,  is  certainly 
quite  in  opposition  to 
the  generally-  received 
opinion  on  that  sub- 
ject in  England,  and 
also  to  the  ideas 
of  ancient  writers. 
Gerard,  the  quaint 
old  herbalist.  Bays : 
"  Some  mushroomes 
grow  forth  of  the 
earth :  others  upon 
the  bodies  of  old 
trees,  which  differ 
altogether  in  kinds. 
Many  wantons  that 
dwell  near  the  sea, 
and  have  fish  at  will, 
are  verie  desirous  foi 
change  of  diet,  to 
feed  upon  the  birds  of 
the  mountaines  ;  and 
such  as  dwell  upon 
the  hill  or  champion 
grounds  do  long  after 
sea  fish  ;  many  that 
have  plenty  of  both 
do  hunger  after  the 
earthie  excrescences 
called  mushroomes  ; 
whereof  some  are  very 
venomous,  and  full  of 
poison,  others  not  so 
noisome,  and  neither 
of  them  very  whole- 
some meat."  And 
again,  "Galen  affirms 
that  they  are  all  very 

cold  and  moist,  and  therefore  do  approach  unto  a  venomous  and 
murtherous  facultie,  and  ingender  a  clammy,  pituitous,  and  cold 
nutriment,  if  they  be  eaten.  To  conclude,  few  of  them  are  good 
to  be  eaten,  and  most  of  them  do  suffocate  and  strangle  the 
eater.  Therefore  I  give  my  advice  to  those  that  love  such 
strange  and  new-fangled  meates,  to  beware  of  licking  honey 
among  thornes,  lest  the  sweetnesse  of  the  one  do  not  counter- 
vaile  the  sharpnesse  and  pricking  of  the  other." 
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CHAi-Ti.i:    xil. 

N  ATI' UK    AND    MAM    AB   AOINT8   OH   OIIANOK. 

i-y  of  Koriner  Chapter* — Contrast  of  Old  and  New  World*  M  to 
riuM.Ml  OOBdWoM— CkolOfftal  Eridauce  of  Chaujfo  of  Climato 
and  Fr<Kluce-VurUtion«  of  Orbit-Man  «ul««ct  to  thcw  Law*  - 
Their  Harmony  illuctratod. 

U'l:  luivo  now  traced  the  relation  thnnij/lmuL  tho  earth, 
( 1)  between  geological  OOnditioni  ami  mineral  produce; 
(•_')  between  c'liinato  and  soil  mi  tin-  one  h:iml,  and  or- 
ganic produce  on  the  other.    Wo  have  soon  how  contour, 
.il    relief,  ami  other   physical    facts  modify  climate 
il,  and  c(insfi|iicnily  animal  and  vegetable  produce. 
Wo  have  also  been  led  to  observe  that  a  study  of  tho 
geology  of  any  region  is  auxiliary  to  a  knowledge  of  its 
llora  and  fauna. 

The  threat  mountain  ridge  of  tho  New  World  presents 
no  barrior  between  tho  equator  and  the  polos,  as  the 
Himalayas  and  their  adjuncts  offer  in  the  Old  World. 
The  dispersion  of  plants  and  animals  is  therefore  limited 
by  more  elastic  conditions,  and  tho  separation  of  zones 
is  marked  by  less  decided  linos.  Tho  tropical  waters 
of  tho  Caribbean  Sea  divide  America  into  a  northern 
and  southern  continent,  closely  corresponding;  each 
division  being  related  to  the  other  by  bands  of  analogous 
climate  and  produce,  which  are  but  portions  of  bands 
similarly  crossing  the  Old  World,  and  encircling  the 
earth. 

There  is  abundant  geological  evidence  to  prove  that 
the  zones  of  tho  earth  nave  been  subject  to  cliauge  both 
in  climate  and  produce.  The  agents  of  change  have 
been  Nature  and  man.  Tho  great  plains  of  America  are 
geologically  recent.  Coal-beds  are  found  in  the  Arctic 
regions,  the  fossil  flora  of  which,  composed  of  a  pre- 
ponderance of  conifera,  indicates  a  climate  corresponding 
to  that  of  mid-Europe,  and  proving  that,  in  tno  long 
cycles  of  the  earth's  physical  history  and  its  successive 
oscillations,  the  poles  whose  frosts  we  often  call  eternal 
have  aforetime  and  more  than  once  borne  excess  of  heat. 

The  vibrations  of  tho  earth  in  reference  to  its  axis, 
slow  though  they  be,  are  persistent;  and  although 
intervals  of  thousands  of  years  are  required  to  make 
perceptible  comparisons,  yet  the  equilibrium  of  our  planet 
goes  through  a  long  period  of  unresting  change.  At  tho 
present  time  the  Arctic  coasts  are  rising  and  the  bed  of 
the  Pacific  is  sinking,  in  obedience,  it  is  believed,  to  the 
law  requiring  the  centre  of  gravity  of  the  earth's  mass  to 
be  maintained  by  the  mobility  of  the  ocean.  The  nature 
of  the  changes  thus  brought  about  may  be  illustrated  by 
a  supposition  easy  to  comprehend.  If  the  relation  be- 
tween America  and  the  Atlantic  were  gradually  to  alter 
so  that  the  sea-level  rose  300  feet,  tho  llanos  of  tho 
Orinoco  would  be  covered.  If  it  were  1,100  the  sea 
would  wash  the  base  of  the  Andes,  and  only  leave  those 
mountains  and  the  highland  of  Venezuela,  the  Guianas, 
and  Brazil  above  the  waves. 

Man  finds  work  ever  ready  to  his  hand.  By  diligent 
labour,  guided  by  intelligence,  he  can  modify  the  minor 
aspects  of  Nature,  and  obtain  from  her  bounty  an  in- 
definite increase  of  enjoyment.  He  cannot  alter  the 
past  or  arrest  the  future,  but  he  may  shape  the  issues 
of  both  to  his  advantage.  What  are  the  limits  of  our 
power,  and  how  may  we  best  use  it  to  promote  well- 
being  P  Such  aro  tho  inquiries  which  tho  course  of 
study  we  have  pursued  should  aid  us  to  answer. 

Nothing  more  beautifully  shows  the  harmony  of  natural 
laws  than  tho  modifications  of  tho  forms  of  life  by  the 
change  of  conditions.  We  fell  a  forest,  and  the  timid 
browsers  lose  their  shelter  and  food  and  disappear ;  the 
wild  beast  is  deprived  of  its  covert  and  prey,  and 
no  more;  even  bo  birds  migrate  to  districts  whore  insects 
and  berries  abound.  We  cultivate  a  plain,  and  the 
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grub  of  the  cockchafer  begin*  it*  havoc  with  tho  corn 

root  H,  and  the  earthworm  its  system  of  under 'tillage, 

till,  attracted  l.y  'Mir  prevalence,  the  familiar  form*  of 

I*  are  Men,  and  the  balance  of  vegetable) 

M  restored.     The  sparrow  wan  unknown 

-ia  but  century;  but  the  rapid  program  of  corn 

cult uro,  the  sign  of  « 

this  bird  to  unread  over  the  empire,  eren  M  far  a* 
• Cartridges,  again,  whose  food  i*  found  in  tho 
of  England  and  Franco,  have  recognised  the 
high  husbandry  of  Scotland,  and  are  met  with  at  Inver- 
ness, the  limit  .,f  Mriiish  wheat  growth.  Food,  therefore, 
ia  seen  to  be  tho  link  between  the  flora  and  fauna  of  the 
climatic  /.ones. 

Many  illu.st rations  n.i/lit  be  submitted  of  the  offset* 
of  human  agency  in  modifying  the  aspect*  of  Nature. 
sometimes  intentionally  arranged,  sometimes  otherwise. 
Mr.  Gricrson,  at  a  meeting  of  the  British  Association, 
read  a  paper  referring  to  the  destruction  of  planta- 
tions at  Drumlanrig,  in  Dumfriesshire,  by  the  voles, 
commonly  called  rats,  which  aro  the  \n-*t  of  Sweden, 
They  appear  to  bo  migratory  in  their  habiu,  and 
occasionally  increase  in  myriads.  From  the  recent 
slaughter  of  rapacious  birds,  such  as  owls,  hawks,  and 
eagles,  which  Nature  has  appointed  to  bound  the  un- 
limited fecundity  of  tho  rodentia,  the  voles  found  a  sale 
field  for  action.  They  principally  destroyed  the  young 
oak  and  ash,  gnawing  a  ring  of  berk  near  the  root*  and 
beneath  tho  grass ;  tho  trees  being  unable  to  resist  such 
attacks  until  after  at  least  twelve  years'  growth. 

By  our  acquaintance  with  the  facing  of  a  floral  region 
wo  are  able  to  judge  when  and  where  we  can  with  profit 
introduce  or  transfer  the  plants  of  one  country  to 
another,  even  to  another  hemisphere.  Thus  it  is  that 
we  have  spread  tho  useful  food  plants,  fruits,  fibres, 
and  timbers,  or  strewn  our  colonies  with  wild  flowers. 
associated  with  tho  thoughts  of  home. 

The  vegetable  kingdom  is  full  of  striking  examples, 
The  fruits  of  Europe,  mostly  of  Asiatic  origin,  were 
removed  westward  in  the  same  zone,  and  subsequently 
to  the  New  World.  The  diffusion  is  carried  still  further 
into  the  zones  of  tho  southern  hemisphere.  The  vino 
now  flourishes  in  South  Africa  and  Australia.  Grains, 
either  tropical  or  northern,  have  gone  with  man  into 
every  habitable  clime.  Maize  has  enlarged  its  area  in 
tho  three  continents  of  tho  East,  and  rice  has  spread 
almost  as  widely  in  the  West.  Wo  owe  to  Chili  the 
potato,  which  has  lightened  existence  to  extra  millions  of 
mankind.  Tho  pine-apple  was  a  native  of  the  Bahamar. 
and  Bermudas,  but  is  now  plentiful  round  the  Mediterra- 
nean. Tobacco,  unknown  till  the  sixteenth  century,  belU 
both  sides  of  tho  equator  far  beyond  tho  tropics.  Cloves 
and  pepper  are  acclimated  in  each  of  the  Indies,  though 
native  only  to  the  East.  Coflee,  also  an  indigene  of  Arabia 
or  Abyssinia,  has  sped  througnout  the  tropical  zone. 
Thus,  also,  with  the  fauna,  we  nave  aided  Nature  in  tho 
distribution  of  her  productions,  enriching  each  zono 
with  the  representative  species  of  its  corresponding 
zone.  Tho  wild  horses  and  cattlo  of  Sc.uth  America 
seem  destined  to  exterminate  tho  native  llama.  The 
English  sheep  in  Australia  have  driven  the  kangaroo 
inland,  and  threaten  its  extinction.  The  effect  of  intro- 
ducing our  domestic  animals  into  other  countries  has 
been  to  increase  our  resources  for  food  and  clothing,  to 
add  to  wealth,  and  to  tho  duration  of  human  life. 

Nature  has  arranged  the  climatic  zones  in  a  manner 
whose  simplicity  and  unity  of  working  fill  our  minds 
\\iiii  an  exalted  pleasure.  Oceans  come  between  the 
continents,  and  obstruct  tho  passage  of  certain  forma 
of  life;  yet  many  thousands  of  miles  distant  the  con- 
ditions of  UMH..J  ape  only  modified,  and  we  meet,  not 
tho  same  species,  but  representative  ones,  whether  of 
animals  or  plants.  The  auhimU  of  the  Old  World,  both 
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beneficial  and  noxious,  have  indigenous  speciej  to 
represent  them  in  the  economy  of  Nature  in  America. 
The  lion  of  Asia  and  Africa  is  represented  by  the  puma ; 
and  the  jaguar  is  knovm  as  the  American  leopard.  The 
llama  and  alpaca,  in  like  manner,  take  the  place  of  the 
camel,  horse,  and  ass.  Ostriches  coursing  with  the 
fleetness  of  the  wind  over  the  Arabian  and  African 
deserts,  are  represented  on  the  South  American  plains 
by  the  rhea,  and  in  Australia  by  the  emeu.  The  Arctic 
grebes,  whose  feathered  skins  are  so  much  prized  for 
warm  winter  trimmings,  are  matched  by  the  penguin  of 
the  Antarctic.  The  fishes,  reptiles,  birds,  mammals  of 
the  East  Indies,  find  representative  species  in  the  West 
Indies.  The  gavial  of  the  Ganges  and  the  crocodile 
of  the  Nile  are  genera  allied  with  the  alligator  of  the 
Mississippi  and  the  cayman  of  South  America.  Austra- 
lian rivers  have  their  analogous  reptiles. 

A  similar  divergence  in  unity  is  observed  in  the 
vegetation.  The  fades  of  Europe  and  America  in  the 
same  zone  are  different  in  the  midst  of  strong  resem- 
blances. There  is  an  impression  of  immensity  in  an 
American,  forest  which  a  European  one  cannot  convey. 
There  are  oaks  and  beeches,  and  maples  and  wood-nuts, 
but  differing  both  in  magnitude  and  species.  So  also  is 
it  with  the  exuberant  plains  of  India,  and  the  selvas  of  the 
Amazons,  both  rich  in  palms ;  the  sago  and  the  areca, 
against  the  coquilla  and  vegetable  ivory;  the  banana, 
against  the  plaintain ;  and  neither  region  second  to  the 
other.  Similarly,  the  three  peninsulas  of  America, 
Africa,  and  Australia,  regarded  as  a  prolongation  of 
Asia,  have  harsh  leafless  plants,  as  the  gum-trees  (Euca- 
lyptus) and  the  spurges  (Eupliorbiaceaz).  Lastly,  to 
contrast  antipodeal  zones,  New  Zealand  and  England 
possess,  in  common,  not  a  plant  identically  the  same, 
yet  the  trees  in  the  one  country  find  their  counterpart 
species  in  those  of  the  other. 


LESSONS'  IN   ITALIAN.— XXVII. 

BEGULAR,    VERBS. 

THE  termination  of  the  infinitive  mood  of  all  Italian  verbs  is 
the  syllable  re.  The  vowel  immediately  preceding  this  syllable 
is  the  characteristic  letter  of  each  Italian  verb,  predominant  in 
most  of  its  tenses,  and  determining  the  conjugation  to  which  it 
belongs.  This  vowel  is  in  the  first  conjugation  a,  as,  a-md-re, 
to  love ;  in  the  second  conjugation  e,  as,  te-m^-re,  to  fear,  or 
crd-de-re,  to  believe ;  and  in  the  third  conjugation  i,  as,  sen-U-re, 
to  feel.  The  second  conjugation  comprehends  two  classes  of 
verbs.  The  first  of  them  is  a  comparatively  small  number,  and 
has  the  accent  on  the  last  syllable  but  one,  or  the  penultima, 
as,  te-md-re,  to  fear ;  sa-p^-re,  to  know ;  ve-de'-re,  to  see ;  vo-l^-re, 
to  be  willing,  etc.  The  second  of  them  has  the  accent  on  the 
last  syllable  but  two,  or  the  antepenult,  while  the  penultima  is 
short  (ere  brd-ve),  as,  cre-de-re,  to  believe ;  Ug-ge-re,  to  read ; 
p&r-de-re,  to  lose ;  v6n-de-re,  to  sell,  etc.  Some  grammarians 
have  even  adopted  two  conjugations  ending  in  ere,  and  conse- 
quently four  conjugations  of  Italian  verbs.  Such  a  division, 
however,  appears  uselessly  to  increase  the  number  of  conjuga- 
tions, as  the  difference  of  the  termination  in  ere  only  belongs  to 
the  accent  of  the  infinitive  mood,  while  all  the  other  tenses  of 
both  classes  of  the  verbs  ending  in  ere  are  identical,  and  as 
eren  the  irregularities  of  several  verbs  ending  in  ere  are  the 
same,  whether  the  e  of  their  penultima  is  long  or  short.  I  have 
on  this  account  adhered  to  the  generally  adopted  classification 
of  three  conjugations  of  the  Italian  verbs. 

Before  entering  on  the  conjugations  themselves  I  shall  pre- 
sent to  the  learner  u  synoptical  table,  showing  the  formation  of 
the  principal  terminations  of  all  Italian  verbs,  and  by  a  scientific 
method  imprinting  them  with  greater  efficiency  on  the  memory. 
rho  syllables  within  a  parenthesis  are  omitted  in  the  formation 
of  the  respective  tenses. 


1st  Conj.  in  ARE  : 
-4mARE,  to  love. 


SYNOPTICAL   TABLE. 
2nd  Conj.  in  ERE  : 
TemEBE,  to  fear. 


3rd  Conj.  in  IRE  : 
SentiRE,  to  feel. 


The  Past  Participle  of  the  verba  in  are  terminates  in  ato,  of 


the  verbs  in  ere  in  uto,  and  of  the  verbs  in  ire  in  itoi  for 
example — 

AM  (are) :  amATO,  Zoned. 
TEM(ere) :  temuio,  feared. 
SENT  (ire) :  sentrro,  felt. 

The  Present  Gerund  is  formed  by  changing  the  termination 
are  into  ando,  and  the  terminations  ere  and  ire  into  endo,  as— 

AM  (are) :  jlmANDO,  Zowng. 
TEM(ere)  :  TewiENDO,  fearing. 
SENT(ire)  :   SeutENDO,  feeling. 

INDICATIVE    MOOD. 

The  Present  Tense  is  formed  by  adding  to  the  root  of  the 
verb  (obtained  by  omitting  the  syllables  are,  ere,  and  ire  of  the 
infinitive  mood)  the  following  terminations : — 

AM  (are)    \  A;  A"|          A")  (I  love,  etc. 

TEM(ers)  V  o,  i,  )         IAMO,  E  V  TE,  o  V.  NO,    J I  fear,  etc. 
SENT(ire)J  JEi  ij         oj  (I  feel,  etc. 

The  Imperfect  is  formed  by  omitting  the  final  syllable  re  of 
the  infinitive  mood,  and  putting  in  its  place  the  following  termi- 
nations : — 

AMA(re)  "V  1 1  loved,  etc. 

TEME(re)  >•  VA,  vi,  VAJ  VA'MO,  VA'TE,  VANO,    <  I  feared,  etc. 

SENii(re))  (f  felt,  etc. 

The  Indeterminate  Preterite,  with  the  exception  of  the  third 
person  singular,  is  formed  by  omitting  the  syllable  re  of  the 
infinitive  mood,  and  adding  the  corresponding  terminations 
below  to  the  remainder  of  the  verb.  In  verbs  ending  in  are  the 
third  person  singular  is  formed  by  changing  the  final  vowel  a 
of  the  remainder  of  the  verb  (after  taking  away  re)  into  o  with 
the  grave  accent,  thus  o ;  and  in  verbs  ending  in  ere  and  ire  by 
merely  putting  the  grave  accent  over  the  final  vowels  e  and  i  of 
the  remainder  of  the  verb,  thus  £  and  i: — 


AMA( 

TE 

SE 


i  A  (re)    1  arn-d;  f  I  laved,  ebo. 

ME(re)  >  i,  STI,  tern-*;  MMO,  STE,  BONO,  <  I  feared,  etc. 
NTi(re)J  seut-t;  \Ifelt,  etc. 


The  Future  Tense  is  formed  by  putting  in  the  place  of  the 
final  vowel  e  of  the  infinitive  mood  the  terminations  below,  and, 
in  addition  to  this,  by  changing  the  vowel  a  of  the  penultima  in 
verbs  ending  in  are  into  e;  consequently  amero,  I  shall  love 
(not  amard),  parlerd,  I  shall  speak  (not  parlaro),  from  parlare) 
to  speak,  etc. : — • 

AMOR(B)    ^  (I  shall  love,  etc. 

TEMER(B)  >  6,  AI,  A ;  KMO,  ETE,  ANNO,  -;  I  shall  fear,  etc. 

SENTln(e))  (I  shall  feel,  etc. 

The  Conditional  Present  is  formed  by  adding  to  the  infinitive 
mood  the  following  terminations,  after  having  changed,  as  in 
the  preceding  tense,  the  vowel  a  of  the  penultima  into  e  in  verbs 
ending  in  are : — 

AMP.RE    \ 

TEMEBE  V  i,  STI,  BBE  ;  MMO,  STE,  BBERO, 

SENTIRE  J 

The  Imperative  Mood  is  formed  by  adding  to  the  root  of  the 
verb  the  terminations  below.  The  learner  will  observe  that  the 
first  and  second  persons  plural  of  this  mood  are  identical  with 
the  first  and  second  persons  plural  of  the  present  tense  in  the 
indicative  mood.  The  third  person  plural  of  this  mood  is 
formed  by  adding  the  syllable  no  to  the  third  person  singular 
of  the  same  mood : — 

AM(OI-«)    ~\        A,  i;  A  "I          i  1  ( love  thou,  etc. 

TEM(ere)    J»  \         .    liMO,  E  >  TE,  A  J>  NO,  •<  fear  thou,  etc. 

SENi(ire)  )    )'  A;  ij          AJ  (_/eeZ  thou,  etc. 

SUBJUNCTIVE   OR   CONJUNCTIVE    MOOD. 

The  Present  Tense  is  in  the  three  persons  singular  of  all  rerbs 
identical  with  the  third  person  singular  of  the  imperative  mood. 
The  first  and  second  persons  plural  of  this  tense  have  in  all 
verbs  the  invariable  terminations  iamo  and  iate.  The  third 
person  plural  is  formed  by  adding  the  syllable  no  to  the  third 
person  singular  of  this  tense : — 

AM  (are)    ")        I,  I,  i;  i  1  fl  may  love,  etc. 

TEM(ere)   V   )  _   IAMO,  IATE,  A  >  NO,  •<  I  may  fear,  etc. 

SENT  (ire)  JjA'A'A5  A}  ^j  may  feeit  etc. 

The  Imperfect  (being  strictly  speaking  a  subjunctive  mood 
only  through  commencing  with  the  conjunction  che,  but  express- 
ing, when  it  commences  with  the  particle  se,  if,  a  condition,  the 
result  of  which  is  stated  by  the  conditional  mood)  is  formed  by 
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taking  away  from  the  infinitive  mood  the  syllable  r«,  and  putting 
in  ita  place  the  following  termination  - 

In^n^ur^^ 

AMA(M)    )                                                          (fmioMlow  etc 

«"#.  Aveva    am-ito, 

A.  ..a    kM»   .'..,.   / 

AveVa  sis>  ftj,  JaeJ 

T«m(r»)  J-MI,  MI,  MB,  MIMO,  STB,  SSEBO.  <  1  might  fear,  et*! 

S'-JT'(r*)j                                                                              1  /  might  /eei    •to. 

Avori  am-ito. 

i^iirJto. 

/-a. 

Avert  MB|  su 

The  preceding  table  gives  the  principal  terminations  of  the 

Avova  am-ito. 
Plnr.AvevicaoaB.ito, 

Av<ra  tes>-0ie. 

A,-,.,u,   '.-:..    .-,, 

Aveva  swsMtew 
Avevisse  esaMsa 

Italian  verbs.     To  commit  them  to  memory  would  appear  a 
merely  mechanical  operation.     By  doing  so  the  learner  will 

Avevate  aa»4io. 
Avtvaao  sts4ea. 

Avevate  Uev&to. 
Avevano  Urn-eta. 

A.  ,  ...  .  55  •.  , 

however,  ensure  a  decided  program  in  reading  and  speaking' 
because  he  will  at  once  have  fixed  in  his  mind  what  is  essential 
iiiul  common  to  all  conjugations,  without  the  trouble  of  arriving 
at  this  important  result  after  long  labour  and  practice.     I  shall 

Sing.  fibU  am-ito,   f 
AvfeU  am-ito. 

"^^^^ 

now  present  the  conjugations  themselves  of  the  regular  verbs. 

f.l-U-  mi,.  ,t,,. 

>     -  <.  -ii  '',•', 

•  ' 

witli  .some  additional  formn  or  terminations,  the  knowledge  of 
which  is  indispensable,  and  give  some  useful  remarks  on  each  of 
in.-  moods  in  the  next  lesson. 

Plur.  Ar^mmo  sm-alo 

AT*.U  tem-oto. 
ebbero  taev«le. 

A                            •     •. 

AvfeUatsA.it.. 

Aveite  am-ito. 
fibbero  amWUo. 

I.    INDEFINITE    MOOD. 

f*t*rt.u 

Preeeiit  Tente. 

Sing.  Amor-6,  I  akoO 

Temer-6,   I    *X«a 

Seettr-o,    I   t»nn 

Am-are,  to  love.                Tem-ere,  to  /ear.              Sent-fre,  to  /eel.  > 

love. 
Amer-iL 

Temer-a 

Bentir  ii. 

Poet  Ten**. 

Amer-a. 

Temw-a. 

BenUr-4. 

Avtfre  am-ito,  to  have 

Avrfr  tem-uto,  to  have 

Avrfr  sent-ito,  to  have 

Plur.  Anior-<<mo. 

Temer-4mo. 

loved. 

/rur.-.J. 

felt. 

Amer-^te. 

Temer-^te. 

S<  :.'.T     \i-. 

Future  Tenee. 

Amer-inno. 

Temer-inuo. 

S  :.-.:,  MM 

Avi<ro   ad   am-ire,   or 

Ave*re    a    tom-tSre,    or 

Avrfre    a    aent-ire,    or 

Futvr*  Ptrfttt. 

essere   per  am-ire, 
to  be  about  to  love. 

esaere  per  tern-Ire, 
to  be  about  to  /ear. 

essere    per  sent-ire, 
to  be  about  to  /eel. 

Sing.  Avro  am-ito.   I 
•hall  have  loved. 

Avro  tem-uto,  I  $\att 
have  /eared. 

Avro  eant-ito,  I  «aal> 

Present   Partifiinl*  » 

Avrii  am-ito. 

Avrii  tem-ato. 

Atnei  esaVise. 

Am-inte,  loving. 

Tern-Ante,  /caring. 

Sent-ente*,  or   senzi- 

A  via  am-ito. 
Plur.  Avre'mo  am-ito. 

Avra  tem-ato. 
Avrtmo  tem-uto. 

Avra  aent-ito. 

Arr.  m.,  *-:.'..  .to. 

Poet  Participle.* 

ente,  feeling. 

Avrdte  am-ito. 
Avriano  am-ito. 

Avrtfte  tem-uto. 
Avrinno  tem-uto. 

Avrtte  eent-ite, 
Anana  •MfcJh*. 

Am-ito,5  lored.               Tem-uto,  /eared.                 Sent-fto,  felt. 

Conditional  PrwatiU.M 

Present  Gerund.' 

Am-ando,  loving.            Tem-endo,  fearing.           Sent-endo,  feeling. 

Sing.  AmerA.i    or 
ameria,   I 

Temer*-i  or  temeria, 
Jehould/eor. 

Sentirc-1.    er 

sentirJa. 

Past  Gerund. 

t  hould  love. 

Avt'ndo  am-ito, 

Avondo   tem-uto, 

Avondo  sent-ito, 

Amere'-sti. 

Temer^-sti. 

8entir#-stL 

having  loved. 

having  feared. 

having  felt. 

Amerrf-bbe    or 
ameria. 

Temerf-bbe  or  te- 

8eatir*-bbe,  er 

Future  Gerund. 

Plur.  Amere-mmo.15 

Temer#-mmo. 

S«-:.'.r     ::.n.". 

Avendo  ad  am-ire,  or 

Avt'ndo  a  te'm-ere,  or 

Avendo  a  sent-ire,  or 

Amer^-ste.18 

Temere-ste. 

S.-:jt:r--  -•'.<• 

essendo  per  am-ire, 
being  about  to  love. 

ess6ndopertem-<5re, 
being  about  to  fear. 

essendo  per  sent-ire, 
being  about  to  feel. 

Amere-bbero,  or 
ameri-bbono, 

Temere-bbero,    or 
temer«-bbono,or 

esnttrs  sben.., 

or  ameiiano.17 

IHMOBBJSl 

er  sssllitonii 

II.   INDICATIVE   MOOD. 

Conditional  Pact. 

Prxiunf   Tim** 

Sing.  Am-o,1  1  love. 

Te"m-o,  I  fear. 

Sent-o,  I  /eel. 

Sing.  Avrei      am-ito, 
I  should  have 

Avrei     tem-uto,    I 
should  have  /eared. 

Avrei  sent-ito,  I 

Am-i. 

Te"m-i. 

Sout-i. 

loved. 

Am-a. 

T<<m-e. 

Sent-e. 

Avresti  am-ito. 

Avresti  tem-uto. 

AvresU  se«Mso. 

Plur.  Am-iamo.1 

Tem-iamo. 

Sent-iimo. 

Avrebbe  am-ito. 

Avrebbe  tem-uto. 

Am-ate.* 

Tem-^te. 

Sent-ite. 

Plur.  Avn'mmo      am- 

Avrrfmmo  tem-uto. 

ATT'  nimo  »t'i.'.-.U\. 

Am-ano.4 

Tdm-ono. 

Seiit-ono. 

ito. 

Imperfect  Tense.* 

Avreste  am-ito. 

Avreste  tem-uto. 

Avrrejte  smt-ito. 

Avrcbbero     am- 

Avrebbero    tem-ato. 

Avrrbbero  essjw4so> 

Sing.  Ama-va,  or  ama- 

Tem6-va,  or  tem(5-vo, 

Sent-iva,  or  sent-fvo, 

ito. 

vo,  I  loved. 

or  tome'-a.'I/eared. 

I  felt. 

Ama-vi. 

Teme'-vi. 

Seut-ivi. 

III.    IMPERATIVE    MOOD.' 

Ama-va, 
Plur.  Ama-vamo,* 
Amd-vate. 
Ama-vano. 

Temd-va,  or  teme'-a. 
Teme-vimo. 
Teme-vite. 
Temd-vano,   or   tem^- 

Sent-iva. 
Sent-ivimo. 
Sent-ivite. 

Sent-ivano. 

Sing.  Am-a,  lore  thou. 
Non     am-ire 
im-i,   do   not 
thou  love. 

T^m-i,  /ear  thou. 
Non  tern-Ire  tlm-a, 
do  not  thou  /ear. 

Non  eeaWre  senVa. 
do  mot  tAoM/sel. 

ano.8 

Plur.  Am-iamo. 

Tem-iimo. 

Sant-iama 

Indeterminate  Preterite.* 

Am-ite. 

Tem-^te. 

Sent-ite. 

Jbi)ig.  Ami-i,10  I  loved. 

Tem<5-i,  or  teme-tti,11 

Sentf-i,  I/ett. 

Am-ino. 

Ti'm-ana 

S*nt-ano. 

Ami-sti. 

I  feared. 

Sontf-stL 

IT.  BT7BJTTWCnT»  MOOD.« 

Amo. 

Teme,  or  temd-tte. 

Sent). 

Prwrat  T«HM. 

Plw.  Amii-mmo.u 
Ama-ste. 

Tem^-mmo. 
Temi^-ste. 

Benti-mmo. 

Sentf-ste. 

Sing.  Am-i,  I  may  love. 
Am-i. 

Tom-a,  /  may  /ear. 
Tem-a. 

8*nt-a.  /  •«  /«»t 
S^nt-a. 

Amii-rono. 

Teme'-rono,  or  teme- 

Senti-rono. 

Am-i. 

Tenv*. 

Seat-a. 

ttero. 

Plur.  Am-iamo. 

Tem-iamo. 

Sent-iasMk. 

Determinate  Preterite. 

Am-iite. 

Tem-iite. 

Srat-iass. 

Bind.  Ho  am-ato,  I 

Ho  tem-uto,  I  have 

Ho    sent-ito,    I 

Am-ino. 

T^m-ano. 

Wnt-aao. 

have  loved. 
Hui  am-ito 

feared. 

ri.'.j     fair,    I'lfn 

have  felt. 

Ha  am-ito. 

flUl    miIl-Ul<J. 

Ha  tem-uto. 

Ha  Bont-ito. 

tense  in  the  first  conjugation  end  in  t,  and  in  Uw  two  others  to  e.    Afl 

Plur.  Abbiamo  am-ato 

Abbiimo  tem-uto. 

Abbiimo  sent-ito. 

Italian  verbs  in  the  first  and  second  persons  ytaral  ef  this  wee*  ead 

Avdte  am-ito. 

Avdte  tem-uto. 

Av#te  sent-ito. 

in  tamo  and  tate.     The  third  person  plural  la  the  trs*  BPeJ«g<slo» 

Hanno  am-ito. 

Hanno  tem-uto. 

Hanno  sent-ito. 

ends  in  ino,  and  the  two  others  in  ene. 
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Sing.  Ama-ssi,  I  might 
love. 

Ama-ssi. 

Ama-sse. 
f? lur.  Ama-ssimo. 

Ama-ste. 

Ama-ssero. 

Sing.  Abbia  am-ato,  I 

may  have  loved. 

Abbi    or     abbia 

am-ato. 
Abbia  am-ato. 
Plur.  Abbiamo       am- 
ato. 

Abbiate  am-ato. 
Abbiano  am-ato. 

Sing.  Avdssi  am-ato, 
I  might  have 
loved. 

Avdssi  am-ato. 
Avt!sse  am-ato. 
flur.  Avdssimo      am- 
ato. 

Avdste  am-ato. 
Ive'ssero  am-ato. 


Imperfect  Tense. 
Teme"-ssi,  I  might 

fear. 

Ternd-ssi. 
Teme'-sse. 
Teme'-ssimo. 
Teme"-sto. 
Teme"-ssero. 

Perfect  Tense. 
Abbia  tem-uto,  I  may 

have  feared. 
Abbi  or  abbia  tem-uto. 

Abbia  tem-uto. 
Abbiamo  tem-uto. 

Abbiate  tem-uto. 
Abbiano  tem-uto. 


Seiit-i'ssi,  I  might 

/M. 

Sent-issi. 
Sent-isse. 
Sent-issiino. 
Sent-iste. 
Sent-issero. 

Abbia  sent-ito,  I  may 

have  felt. 
Abbi  or  abbia  sent-ito. 

Abbia  sent-ito. 
Abbiamo  seut-ito. 

Abbiate  sent-ito. 
Abbiano  sent-ito. 


Pluperfect  Tense. 
Ave"ssi      te'm-iito,     I     Avdssi     sent-ito,     I 

might  have  feared,  might  have  felt. 


Av<5ssi  tetn-uto. 
Ave'sse  tem-uto. 
Avessimo  tem-uto. 

Avt'ste  tem-uto. 
Ave'ssero  tem-iito. 


Avdssi  sent-ito. 
Ave'sse  sent-ito. 
Avessimo  sent-ito. 

Ave'ste  sent-ito. 
Ave'ssero  seut-ito. 


KEY  TO  EXERCISES  IN  LESSONS  IN  ITALIAN.— XXV.,  XXVI. 

EXERCISE  36. 

1.  Is  there  some  engraver  here  ?  2.  No,  there  is  none.  3.  There 
are  two  druggists.  4.  I  do  not  believe  that  there  are  any  of  them. 

5.  There  are  some  (those).      6.  Are    there  many  physicians    here  ? 

7.  Ten  years  ago.     8.  It  is  two  months  since.     9.  There  are  always 
many  people.     10.  There  were  nations.     11.  There  are  no  means  of 
persuading  him.      12.  There  is  no  way.     13.  Then  there  is  no  hope 
for  peace.     14.  There  was  (one)  among  them  who  said.    15.  Thcra  was 
not  (one)  who  said  a  word.     16.  There  is  a  great  difference  between 
me  and  you.     17.  There  is  no  chance  that  I  should  be  able  to  conio 
to  the  knowledge  of  it. 

EXERCISE  37. 

1.  Le  dolce  parole  nella  bocca  d'  un  superbo  sono  sospettosi.  2.  Chi 
e  stato  qui  ?  3.1  fratolli  del  giovano  mercautc  souo  stati  qui  a  vedere 
se  voi  foste  a  casa.  4.  Dove  souo  stati  essi  ?  5.  Sono  stati  uu  pezzo 
in  campagna.  6.  Egliuo  non  erano  mai  incivile,  percib  furono  onorati 
e  stirnati  da  tutti.  7.  Quaudo  sono  stati  i  tuoi  genitori  con  tuo  zio  ? 

8.  Lunedi  scorso,  vi  erano  arrivati  avanti  il  tramontar  del  sole.     9.  Se 
io  non  fossi  stato  amrnalato,  sarei  audato  con  loro.     10.  Vivete  come 
se  foste  vecchio  affincho  di  non  pentirvi  mai  d'  essere  stato  giovane. 
11.  Sii  umano  ma  non  essere  troppo  credulo  ed  incauto  poichd  altri- 
mente  sarai  deluso.      12.  Si  dice  ch'  il  corriere  e  gia  ritornato  da 
Parigi,  pero  ne  dubito  pvirche  il  tempo  non  e  stato  favorevole.     13. 
Essi  domandorono  dove  eravate.     14.  Dissi  chi  voi  eravate  in  teatro. 

EXERCISE  38. 

1.  Hai  tu  il  niio  temperino  ?  2.  No,  non  1'  ho.  3.  Tua  sorella 
1'  aveva  poco  prima.  4.  Tu  hai  ragione,  ed  egli  ha  torto.  5.  II  conte 
ebbe  molto  danaro,  ed  era  egli  e  povero.  6.  Perche  non  e  egli  piu 
ricco  ?  7.  Perche  non  era  economico.  8.  Avrai  domane  bel  tempo 
in  tuo  viaggio.  9.  Nol  credo,  probabilmente  avremo  un  temporale.  10. 
Avro  un  nuovo  abito  da  viaggio,  il  sartore  me  lo  portera  domane.  11. 
Sii  paziente,  ed  avrai  tutto  cio  che  brami.  12.  Siate  regolati  nelle 
vostre  cose,  ed  avrete  il  maggior  soddisfazicne.  13.  Molti  invero 
hanuo  troppo,  ma  nissuno  crede  ch'  eglia  abbia  abbastanza.  14.  Mi 
pare  che  tu  non  abbia  alcuna  costauza  nei  tuoi  buoni  proponimenti. 
15.  Alcuni  vcgliono  sostenere  ch'  egli  non  abbia  la  necessaria  cogni- 
zione.  16.  Dubito  se  egli  avesse  cio  che  dice.  17.  A  cio  conseguire, 
converra  che  voi  abbiate  dei  buoni  amici.  18.  Si  egli  avessi  dei  buoni 
libri,  avrebbe  i  mezzi  d'  occuparsi,  aggradevolmente. 

EXERCISE  39. 

1.  Vi  sono  delli  statue  che  non  si  darebbero  per  cento  mila  scudi, 
ed  una  infinita  di  iniserelli  che  se  veuderebbero per  pochissimo.  2.  Non 
ci  sono  i  mezzi  di  persuadere  uno  stolto  ostinato.  3.  Vi  saranuo 
sempre  degli  uomini  che  si  oppongono  alle  verite  evidente;  quanto 
non  vi  sono  al  di  d'  oggi !  4.  Vi  fu  una  volta  un  filosofo  che  sos- 
teneva  che  non  e  un  miglior  bene  che  una  mente  sana  in  un  corpo 
sano.  5.  Eugenio  sostiene  che  vi  sono  degli  abitanti  nella  luna. 

6.  Vi  sono  qui  de  contorni  ameni  e  delle  belle  vedute  ?     7.  Vi  sono 
molti  i  quali  pensano  che  si  possa  comodamente  imparare  la  lingua 
Italiaua  in  tre  mesi  e  questi  medesimi  dopo  sei  mesi  di  studio  non  sanno 
neppure  dire  :  "  Ho  scritto  poc'  anzi — Sono  sonate  le  dieci  in  questo 
puuto— Vorrei  ben  sapere  di  precise,"  etc, 


CORRESPONDENCE  IN  FRENCH.— X. 

44. — LETTER  ON  FAILURE  OF  A  FIRM. 

London,  January  1st,  18 — • 
Messrs.  Carlton  &  Co.,  Manchester. 

Gentlemen, — Our  last,  which  we  beg  to  confirm,  was  dated  ths 
15th  ultimo. 

You  will,  no  doubt,  have  been  already  apprised  by  telegraph 
of  the  failure  of  the  old-established  firm  of  Bernard  and  Co., 
which  took  place  to-day. 

Although  the  position  of  this  house  has  for  some  time  been 
considered  precarious,  in  consequence  of  the  difficulties  in  which 
the  New  York  Branch  has  been  involved  since  the  outbreak  of  the 
war  with  the  Southern  States,  where  they  did  their  chief  business, 
it  was  hoped  that  with  the  assistance  of  some  friends,  and  the 
arrangements  proposed  by  the  creditors,  the  present  crisis  might 
have  been  avoided. 

Unfortunately,  Messrs.  Bernard  and  Co.  received  last  night 
the  sad  news  that  the  New  York  bankers  refused  to  make  any 
further  advances  on  bills  drawn  on  the  South ;  which  circum- 
stance prevented  the  American  Branch  raising  the  funds  which 
they  had  to  remit  to  the  London  house  for  the  payment  of  their 
drafts.  In  consequence,  the  latter  were  compelled  to  suspend 
payment. 

There  is  nothing  known  yet  with  regard  to  the  exact  position 
of  the  house ;  some  expect  a  dividend  of  10s.  in  the  pound ; 
others  say  there  will  not  be  more  than  5s.  or  5s.  6d.  at  the 
utmost. 

As  the  assets  chiefly  consist  of  debts  in  America,  which  in  the 
present  state  of  affairs  are  not  easily  collected,  we  think  it 
rather  difficult  to  make  a  correct  estimate  of  what  the  dividend 
will  be,  but  it  will  probably  be  between  5s.  and  12s.  6d.  in  the 
pound. 

Unfortunately,  we  aro  interested  in  this  failure  for  some 
thousands,  which  very  likely  will  also  be  the  case  with  you,  but, 
we  hope,  not  to  the  same  extent. 

As  soon  as  we  aro  in  possession  of  further  particulars  about 
this  sad  affair,  wo  shall  transmit  them  to  you.     Meanwhile, 
We  remain,  Gentlemen,  yours  truly, 

A.  DOBSON  &  Co. 

Londres,  le  ler  Janvier  1 8 — . 
Messieurs  Carlton  &  Cie,  a  Manchester. 

Messieurs, — Notre  derniero  lettre  quo  nous  vous  confirmons, 
etait  du  15  du  moia  dernier. 

Vous  avez  sans  doute  deja  appris  par  telegraphe  la  faillite, 
qui  a  eu  lieu  aujourd'hui,  de  la  vieille  maison  Bernard  et  Cie. 

Quoiqu'on  considerat  la  position  de  ladite  maison  comme 
precaire,  deja  depuis  quelque  temps,  par  suite  des  difficultes  ou 
la  Succursale  de  New- York  se  trouvait  depuis  le  commencement 
de  la  guerre  avec  les  Etats  du  Sud,  avec  qui  elle  faisait  ses 
principales  affaires,  on  esperait  pouvoir  eviter  cette  crise  par 
1'assistance  de  quelques  amis  et  lea  arrangements  quo  les 
creanciers  avaient  proposes. 

Malheureusement,  Messieurs  Bernard  et  Cie  ont  re9u  hier  soir 
la  triste  nouvelle  que  leurs  banquiers  de  New- York  avaient 
refuse  de  faire  de  nouvelles  avances  sur  des  traites  tirees  sur  le 
Sud,  ce  qui  a  empeche  leur  Succursale  d'Amerique  de  se  pro- 
curer les  fonds  qu'elle  avait  &  remettre  a  la  maison  de  Londres 
pour  le  paiement  de  ses  traites.  Par  suite  de  cette  circonstance 
cette  derniere  s'est  vue  dans  la  necessite  de  suspendre  ses 
paiements. 

On  ne  sait  encore  rien  sur  la  position  exacte  de  la  maison ; 
les  uns  s'attendent  a  un  dividondo  de  10s.  par  livre,  d'autres 
disent  qu'il  n'y  aura  que  5s.  ou  5s.  6d.  tout  au  plus. 

Comme  les  credits  faits  en  Amerique  composent  principale- 
ment  1'actif,  et  qu'en  1'etat  actuel  des  affaires  la  rentree  en 
sera  tres-difficile,  nous  ne  croyons  pas  quo  Ton  puisse  dire  a  peu 
pres  quel  sera  le  dividende,  mais  on  espere  que  ce  sera  de  5s.  a 
12s.  6d.  la  livre. 

Nous  sommes  malheureusement  interesses  dans  cetto  faillite 
pour  quelques  millo  livres ;  tres-probablement  que  vous  etes 
dans  le  memo  cas,  du  moins  nous  1'esperons  pour  un  montant 
moins  fort. 

Aussitot  que  nous  aurons  plus  de  details  sur  cette  triste  affaire, 
nous  vous  en  ferons  part.  En  attendant, 

Nous  vous  presentons.  Messieurs,  nos  cordiales  salutations, 

A.  DOBSON  &  CIB. 


45.  —  LETTER  EXOLOBIXO  CHEQUK. 

Du!  u^.,1882. 

A.  Iv: 

Sir,  —  Your  favour  of  i  ily  to  bond,  cover- 

intf  invoioo  of  goods  forwarded  in  case  P  T,  No.  5,  for  which  I 
bog  to  hand  you  choquo  for  J6450,  of  which  please  acknowledge 
receipt  by  return  of  post. 

By  Bonding  your  now  patterns  for  the  coming  Mown  as  early 
as  pouiblo,  you  will  oblige,  Sir,  yours  truly, 

I'M  [LIP  TKEHDALE. 


lin,  le  12  Avril  1882. 
Monsieur  A.  Lonmlule,  a  Londras. 

Monsieur,  —  J'ai  bion  recu  votre  honoroe  da  10  Arril,  couvrant 
facture  ii  des  marohandisas  exp&lities  dans  la  cause  P  T,  No.  5, 
]><>iir  losquellea  jo  vous  remets  mon  cheque  do  4450,  dont 
veuillez  m'accusor  reception  par  rotour  du  courri.-r. 

Vous  m'obligeriez  boauooup  en  m'envoyant  lo  plus  tot  possible 
vos  nouveaux  cchantillons  pour  la  liaison  proohaine. 
Keoovoz,  Monsieur,  mos  salutations  sinceres, 

-  PHILIP  TEEBDALK. 

46.  —  LETTKE  WITH  ACCOUNT  CURRENT. 

Paris,  January,  1882. 
Messrs.  Walkor  &  Marshall,  Leeds. 

Gentlemen,  —  As  we  are  closing  our  books  for  the  past  year, 
we  be?  to  hand  you  an  extract  of  your  account  current,  showing 
a  balance  in  your  favour  of  .£2,822  5s.  6d.  to  the  31st  December, 
1881,  which  we  carry  forward. 

Believe  us,  Gentlemen,  yours  truly, 

A.  LELEUX  &  Co. 

Paris,  Janvier  1882. 
Messieurs  Walker  &  Marshall,  a  Leeds. 

Messieurs,  —  Oocupes  du  regloment  de  nos  livrea  pour  1'anneo 
qui  vient  de  s'ccouler,  nous  avons  1'avantage  de  vous  remettre 
le  releve  de  votre  oompte  courant,  presentant  un  solde  en  votre 
faveur  de  .£2,822  5s.  6d.  au  31  Decembre  1881,  que  nous  repor- 
tons  i  nouveau. 

Recevez,  Messieurs,  nos  salutations  cordiales, 

_  A.  LELEUX  &  C". 

47.  —  REPLY  TO  PRECEDING  LETTER. 

Leeds,  February,  1882. 
Messrs.  Leloux  &  Co.,  Paris. 

Gentlemen,  —  Your  favour  of  ....  ult.  is  duly  to  hand,  covering 
extract  of  our  account  current  with  you,  which  wo  find  correct. 
Wo   have    carried   forward    the    balance    in    our   favour   of 
£2,822  5s.  6d.  to  the  31st  December,  1881,  in  conformity. 
We  are,  Gentlemen,  yours  faithfully, 

WALKER  &  MARSHALL. 

Leeds,  Fe"vrier  1882. 
Messieurs  Lelenx  &  Cie,  a  Paris. 

Messieurs,  —  Votre  honoree  du  ...  nous  est  bien  parvenue, 
couvrant  le  releve  de  notro  compte  courant  chez  vous,  que  nous 
avons  trouvo  correct. 

Le  solde  en  notre  faveur  de  £2,822  5s.  6d.  a  etc  porte"  a  compte 
nouveau,  valour  au  31  Decembre  1881. 

Nous  vous  saluons,  Messieurs,  aveo  empressement, 

WALKER  &  MARSHALL. 


LESSONS   IN   LOGIC.— II. 

THE  consideration  of  Species  and  Genera  naturally  leads  to 
that  of  Division  and  Definition,  as  they  are  regarded  by 
logicians. 

The  name  Individual  is  sometimes  given  to  a  Singular  term, 
because  it  cannot  be  divided  logically ;  or,  in  other  words,  is 
incapable  of  being  analysed  into  several  subordinate  species,  or 
into  individuals.  We  are  metaphorically  said  to  divide  a  term 
when  we  enumerate  its  several  significations ;  for  the  reason 
that  wo  then  distinguish  many  things  in  one.  Thus,  if  we  say 
that  "animal"  is  both  "man"  and  "brute"  (i.e.,  that  the 
term  animal  has  those  two  significations),  we  are  said  to  >liri<le 
"animal"  into  "man"  and  "brute."  Division,  then,  which 
is  thus  applicable  only  to  a  common  or  universal  term,  may  be 
defined  as  "  the  distinct  enumeration  of  the  several  things  which 
aro  signified  by  a  common  or  universal  term." 

The  process  which  is  the  opposite  t »  Division  is  called  lime* 
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rwUsoKen.  ThU  proeess  U  carried  on  by  means  a 
which  is,  speaking  generally,  the  separate  eoi 
certain  attributes  uf  an  object,  the  rest  being  1*1 
Let  us  take,  as  an  illustration,  oar  idea  of  any  is 
lea  includes,  amongst  others,  the  several 
stance,  body,  life,  •anastion.  and  rsssoa.  together 
of  a  particular  height,  figure,  countenance,  colour,  birth,  etc.— 
all  which  Utter  Ideas  are  p*c*Uar  to  the  individual  man.  while 
the  former  are  eomnum  to  him  and  all  other  men.  No* 
take  into  consideration  the  former  attribute*  only,  and  di«r* 
gard  the  latter.  w«  have,  instead  of  the  idea  of  a  particular 
man,  that  of  "man"  in  general.  In  other  words,  w.  have  by 
the  exercise  of  abstraction  eflMroUsei,  w..  arrived  at  an  idea 
more  general  or  universal  than  that  with  which  we  started.  The 
idea  of  "  man"  thus  obtained  may  be  gemrslUsd  still  further. 


If  we  leave  out  of  the  ideas  contained  m  it  that  of  i 
is  peculiar  to  man,  we  shall  have  the  idea  of  **hst*ane.  body. 
life,  and  sensation  remaining,  which  are  common  to  man  with 
other  living  beings.  We  thus  arrive  at  the  still  more  gsamal 
idea  of  "animal;"  and  in  thu  instance  we  might  carry  the  pro- 
cess  of  generalisation  even  still  further.  Enough,  howevei.  hoc 
been  said  to  make  clear  what  is  meant  by  calling  Division  and 
Generalisation  the  opposite*  to  one  another  t  for,  as  fat  the 
former  we  add  on  the  differences  by  which  several  things  are 
distinguished  so  as  to  enumerate  each  of  them  by  a  differs** 
and  distinct  name,  so  in  the  Utter  we  lay  aside  the  diffsiaaos* 
to  call  all  the  things  by  one  common  name. 

Logicians  are  accustomed  to  enumerate  several  laws  to  be 
observed  in  Division,  some  of  which,  indeed,  hardly  deserve  the 
name.  The  principal  of  them,  however,  are  thess  three.— 
(1)  Each  of  the  parts,  or  any  number  of  them  short  of  all,  must 
contain  less  than  the  thing  to  be  divided,  i*.,  must  have  a 
narrower  signification.  (2)  All  the  parts,  taken  together,  most 
contain  neither  more  nor  less  than  the  thing  to  be  divided  t 
they  must  be  exactly  equal  to  it  in  extent.  (3)  The  parte  or 
members  of  the  Division  must  be  opposed,  «.«.,  any  portion  of 
one  of  them  must  not  be  contained  in  any  other.  Books  must 
not  bo  divided,  for  instance,  into  "English,"  "Quarto,"  and 
"  Poetical ; "  for  if  this  were  done,  some  of  the  individuals  of 
each  class  would  be  contained  in  both  of  the  other  two.  To 
guard  against  violating  this  Uw,  the  sama  principle  of  division 
adopted  at  its  commencement  must  be  kept  in  view  through- 
out the  process. 

The  use. of  the  word  Definition  in  Logic  is  also  metaphorical  ; 
for,  originally  meaning  "marking  out  by  boundaries, 
hero  employed  to  signify  the  expressions  and  words  by  which 
those  things  which  wo  wish  to  distinguish  from  one  another 
are  discriminated  from  those  which  border  on  them,  like  folds 
by  their  boundaries. 

There  are  two  kinds  of  definition,  Nominal  (nomen.  a  nasw), 
which  explains  the  meaning  of  the  term  defined ;  and  Real,  which 
explains  the  nature  of  the  thing  which  the  term  signifies. 
A  Real  Definition,  again,  may  be  either  Accidental  or  Aaratiai, 
i.e.,  it  may  either  assign  to  the  thing  to  be  defined  what  may 
be  called  its  accidental  attributes  (e.g.,  its  causes,  effects,  pro* 


perties,  or  other  things  of  that  kind),  or  give  what  a 
as  the  constituent  parts  of  its  essence,  these  being  the  attribute* 
which  the  object  must  possess  in  order  to  belong  to  the  par- 
ticular species.  An  Essential  Definition  may  also  be  divided 
into  Logical,  which  consists  of  the  Genus  and  Difference ;  and 
Physical,  which  enumerates  the  parte  of  the  thing  which  are 
art'milly  separable.  "Man,"  for  instance — to  illustrate  these 
several  methods  of  Real  Definition— may  be  defined  Accidentally 
as  "a  featherless  biped;  "  Logically,  as  "a  rational  animal " 
("  animal "  being  the  Genus,  "  rational "  the  Difference) ;  and, 
Physically,  as  "a  natural  existence  consisting  of  an  organised 
body  and  a  rational  soul.' ' 

Definition  has  its  rales  also,  as  well  as  Division,  of  which  the 
three  principal,  which  are  very  obvious,  are  . — (I)  A  good 
Definition  must  be  ade.ptate,  i.e.,  it  must  not  be  either  narrower 
or  wider  than  the  thing  to  be  defined  :  if  it  were  too  narrow  it 
would  include  less,  and  if  too  wide  more,  than  the  whole  signifi- 
cation of  the  thing.  If  we  defined  "man"  as  "a  living  cob. 
stance,"  we  should  commit  the  former  mistake:  if  as  "a 
rational  animal  of  a  white  colour,"  the  Utter.  (2)  The  Definition 
must  be  in  itself  clearer  than  the  thing  to  be  defined,  otherwise 
it  would  not  explain  it.  (3)  It  must  be  couched  in  a  conreaient 
number  of  appropriate  words,  %.«.,  words  in  common  us*.  If  CM 
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language  is  metaphorical,  there  will  bo  ambiguity ;  if  too  con- 
cise, obscurity  ;  and  if  too  prolix,  confusion. 

Two  Propositions  are  said  to  be  opposed  to  one  another  when, 
having  the  same  Subject  and  the  same  Predicate,  they  differ  in 
quantity  or  quality,  or  both.  Hence  there  must  be  four 
different  kinds  of  Opposition.  If  we  take  the  same  subject 
and  the  same  Predicate,  we  can  obviously  make  out  of  them 
four  different  Propositions,  which  are  represented  by  the  four 
symbols  A,  E,  I,  and  O.  Thus,  let  X  represent  the  Subject, 
and  Y  the  Predicate,  we  shall  have  the  several  propositions, 
"All  X  is  Y,"  "No  X  is  Y,"  "Some  X  is  Y,"  and  "Some  X 
is  not  Y,"  any  two  of  which  are  said  to  be  mutually  opposed. 
Hence  there  result  the  following  four  kinds  of  Opposition : — 

(1)  Contradictomj . — Where  the  two    propositions  differ  both 
in  quantity  and  quality,  they  are  called  Contradictories.     These 
will,  of  course,  be  A  and  O,  or  E  and  I. 

(2)  Contrary. — This  takes  place  between  propositions  which 
differ  in  quality  only,  and  which  are  both  universal,  i.e.,  be- 
tween A  and  E. 

(3)  Sub-contrary. — Where  propositions  differ  in  quality  only, 
but  are  both  particular,  they  are  called  Sub-contraries.     Thia 
kind  of  Opposition,  therefore,  exists  only  between  I  and  O. 

(4)  Sub-alternate. — This  kind  of  Opposition  is  between  those 
propositions  which  differ  in  quantity    only.      It   may,   conse- 
quently, be  either  between  A  and  I,  or  between  E  and  O. 

Certain  Rules  or  Canons  of  Opposition  have  been  laid  down 
by  logicians,  in  reference  to  what  may  be  inferred  from  the 
truth  or  falsehood  of  one  of  two  opposed  propositions  as  to  the 
truth  or  falsehood  of  the  other.  These  are  most  conveniently 
enumerated  as  four,  one  in  reference  to  each  species  of  oppo- 
sition. 

(1)  Contradictories  cannot  be  both  true  or  both  false  at  the 
same  time ;  one  of  them  must  be  true,  and  the  other  false.     If 
the   negative   be   true,  the   affirmative  must  be  false ;  and  if 
"the  negative  be  false,  the  affirmative  must  be  true ;  and  vice 
versa.     This  will  appear  manifest,  if  we  recollect  that  every- 
thing (whether  individual  or  species),  without  exception,  must 
either  belong  to  any  given  class  or  not,  must  possess  a  given 
attribute  or  be  destitute  of  it.     Every  A,  as  this  is  sometimes 
expressed,  must  either  be  B  or  not  B. 

(2)  Of  Contraries,  both  at  the  same  time  may  be  false,  but 
cannot  be  true.     It  is  not   necessary  that  either  all  or  none 
of  the  members  of  a  species  must  possess  a  certain  attribute ; 
for  example,  the  two  propositions,  "  All  men  have  the  right  to 
freedom"  and  "No  men  have  the  right  to  freedom,"  are  loth 
false.     Contraries  cannot,  however,  at  the  same  time  both  be 
true.     If  it  be  true  that  a  given  predicate  may  be  asserted  of 
the  whole  of  a  class,  the  same  predicate  cannot  with  truth  be 
denied  of  the  whole.     If,  for  instance,   we  lay  down  as  true 
that  "all  men  have  a  right  to  freedom,"  we  cannot  with  con- 
sistency   maintain    also  that   "no    men  have    such  a    right." 
Hence,  although  if  we  are  told  that  one  of  two  Contraries  is 
false,  this  does  not  enable  us  to  determine  whether  the  other 
is  false  or  not,  yet,  if  we  know  that  one  is  true,  we  are  certain 
that  the  other  must  be  false. 

(3)  Sub-contraries  may  be  at  the  same  time  both  true,  or  one 
of  them  false  and  the  other  true,  but  not  both  false.    Where  an 
attribute  belongs  to  part  of  a  class,  and  does  not  belong  to  the 
rest,  e.g.,  "some  men  are  wise,"  "some  men  are  not  wise," 
there  the  Sub-contraries  are  both  true.     If,  on  the  other  hand, 
such  a  proposition  as  "  some  men  are  stones  "  is  false,  it  cannot 
be  so  unless  "  some  men  are  not  stones  "  is  true.     If,  therefore, 
we  are  given  the  falsehood  of  one  Sub-contrary,  we  may  infer 
the  truth  of  the  other ;  but  by  our  being  given  the  truth  of  one 
•ye  are  not  given  anything  as  to  the  truth  or  falsehood  of  the 
other,  as  they  may,  as  we  have  seen,  be  both  true. 

(4)  Lastly,  in  Sub-alternation  the  two  propositions  may  be  at 
the  same  time  one  true  and  one  false,  or  both  false,  or  both 
true.     There  are  thus  four  cases  which  may  arise,  and  in  two 
of  these  we  have  grounds  for  inference,  while  in  the  remaining 
two  we  are  without  them.     If  the  Universal  (generally  called 
the  Sub-alternans)  is  true,  the  Particular  (generally  called  the 
Bub-alterna)  is  true  also.     If  "all  men  are  mortal"  and  "no 
jnen  are  stones  "  are  true,  so  also  must  be  the  corresponding 
Particulars,   "some  men  are   mortals"    and  "some   men   are 
not  stones."     We   cannot,  however,  rever.ie  the   process,  and 
infer  the  truth  of  the  Universal  from  our  knowledge  of  the  truth 
of  the  Particular.     It  doea  not  follow  from  "some  men  are 


mad,"  for  example,  that  "  all  men  are  mad."  Secondly,  where 
we  have  ascertained  that  the  Particular  is  false,  we  know  that 
the  Universal  also  is  false.  That  "  some  men  are  stones  "  could 
not  be  false,  unless  it  was  also  false  that  "  all  men  are  stones." 
Thirdly,  if,  however,  what  we  are  given  is  the  falsehood  of  tho 
Universal,  we  cannot,  merely  from  knowing  this  much,  say 
whether  the  Particular  is  true  or  not.  To  learn  that  we  cannot 
truly  say  that  oil  the  individuals  of  a  class  do  or  do  not,  as  the 
case  may  be,  possess  a  certain  attribute,  is  not  to  learn  that  we 
can  truly  say  that  some  of  them  do  or  do  not  possess  it.  In 
certain  cases,  but  not  in  all,  the  Particular  is  true,  even  when 
the  Universal  is  false.  Nor,  lastly,  are  we  warranted  in  assert- 
ing the  truth  of  the  Universal  because  we  may  be  certain  of  the 
truth  of  the  Particular.  If  the  Subject  and  Predicate  are  "  man  " 
and  "  mortal,"  both  the  Sub-alterna  and  Sub-alternans  will  be 
true ;  but  the  former  may  be  true :  for  example,  in  the  propo- 
sition "  some  women  are  foolish,"  where  the  latter  is  evidently 
false. 

It  should  be  remarked,  before  passing  from  this  branch  of 
the  subject,  that  some  logicians  have  refused  to  regard  Sub- 
contrariety  as  a  species  of  opposition  at  all.  And,  speaking 
strictly,  it  would  seem  as  if  they  were  right,  as  according  to 
the  definition  of  Opposition  above  given,  the  subject  in  the 
two  Sub-contraries  is  not  always  exactly  the  same.  In  the 
propositions  "  some  men  are  wise "  and  "  some  men  are  not 
wise,"  it  is  not  really  the  same  individual  men  which  we  are 
speaking  of  in  each.  We  mean  in  the  one  "  some  men,"  and 
in  the  other  "some  other  men"  different  from  those  spoken 
of  in  the  former  proposition.  No  confusion,  however,  need 
arise  from  following  the  ordinary  classification,  if  this  obser- 
vation is  kept  in  mind. 

We  must  next  consider  Conversion.  This,  unlike  Oppo- 
sition, which  is  a  mere  species  of  relation  borne  to  one  another 
by  propositions  of  a  certain  kind,  is  a  process  actually  per- 
formed, by  which  one  proposition  is  changed  into  another, 
which  then  bears  a  certain  relation  to  the  former.  This  will 
naturally,  being  a  process  of  inference,  lead  us  on  to  the 
theory  and  use  of  the  Syllogism ;  indeed,  some  writers  have 
considered  Conversion  as  at  bottom  a  process  of  reasoning, 
capable  of  being  reduced  to  a  syllogistic  form. 

A  proposition,  then,  is  said  to  be  converted  when  its  extremes 
(or  terms)  are  transposed,  i.e.,  when  the  subject  is  put  into  the 
place  of  the  predicate,  and  the  predicate  into  the  place  of  the 
subject,  so  as  to  form  a  new  proposition.  The  name  of  Con- 
vertend is  given  to  the  proposition  to  be  converted,  and  that 
of  Converse  to  the  new  one  which  results  from  the  transposition. 
Logicians  differ  widely  as  to  whether  the  judgment  expressed  by 
the  converse  is  a  new  judgment,  or  merely  the  old  one  expressed 
in  another  form ;  but  this  would  be  a  question  of  too  great 
detail  and  difficulty  to  consider  for  the  purpose  we  have  in  view. 

Conversion  may  be  effected  in  various  ways,  but  those  princi- 
pally employed  in  Logical  treatises  are  two — Simple  and  Per 
Accidens. 

Simple  conversion  is  that  in  which  both  the  quantity  and  the 
quality  of  the  converse  are  the  same  as  those  of  the  convertend, 
in  which  case,  of  course,  the  operation  does  not  change  the 
symbol  by  which  the  proposition  is  to  be  designated.  It  will  be 
found  that  the  only  propositions  which  can  be  thus  dealt  with 
are  E  and  I.  "  No  virtuous  man  is  a  rebel "  may  be  converted 
into  "  no  rebel  is  a  virtuous  man,"  and  "  some  boasters  are 
cowards"  into  "  some  cowards  are  boasters ;"  and  in  each  of 
these  cases  the  conversion  is  said  to  be  illative,  i.e.,  the  truth  of 
the  converse  follows  from,  may  bo  inferred  from,  the  truth  of 
the  convertend.  The  one  cannot  be  true  unless  the  other  is. 

We  cannot,  however,  deal  with  A  in  the  same  manner.  In  it, 
as  we  have  already  seen,  the  predicate  is  undistributed.  Conse- 
quently, if  we  simply  transposed  the  terms,  and  let  the  quantity 
of  the  proposition  still  remain  universal,  we  should  have  the 
term,  which  as  predicate  of  the  convertend  was  undistributed, 
distributed  when  used  as  subject  of  the  converse.  Of  course 
this  is  an  operation  which  may  actually  be  performed ;  but  the 
process  will  not  be  illative.  We  are  not  able  to  infer  the  truth 
of  the  new  proposition  from  the  truth  of  the  old ;  and  this 
plainly,  because  the  fact  that  a  part  only  of  all  the  individuals 
or  objects  signified  by  the  term  used  as  predicate  in  the  latter 
proposition  were  spoken  about,  cannot  warrant  us  in  making  an 
assertion  in  the  former  about  tho  vjhole  of  those  individuals  or 
objects.  It  may,  indeed,  happen  accidentally  that  the  new  pro- 
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position  in  true  with  a  universal  Habjout ;  bat  this  never  results 

aa  a  consequence  from  tho  truth  of  the  old  proposition,  bat 

<>thor  grounds.     "  All  equilateral  triangles  are 

(•<[iiiiuiK'uhir "  is  true,  and  BO  in  "all  equiangular  triangles  are 
i-.|ini.it.-:- 1!  ;  "  but  tho  truth  of  tho  latter  proposition  ou 
inferred  from  tho  truth  of  the  former.  Henoe  it  is  that 
has  given  a  separate  and  iudepondunt  proof  of  each.  It  folluwx, 
thoroforo,  that  in  converting  A  we  mart,  in  addition  to  tram*- 
tho  terms,  change  tho  quantity  from  universal  to  par- 
tioular,  leaving  the  quality  unchanged.  This  epooioa  of  oonver- 
mon  hod  been  termed  by  logicians  Conversion  per  Accident. 
Tii.-  ii.nuo  has  been  chosen  because  this  is  not  really  a  conversion 
of  tho  universal  per  $e,  but  by  reason  of  the  accident  of  its  con- 
taining  the  particular.  In  other  words,  tho  particular  to  which 
A  is  thus  said  to  bo  converted  is  not,  strictly  speaking,  the  con- 
verso  of  tho  universal  A  at  all,  but  of  the  particular  I  which  it 
contains,  i.e.,  whose  truth  in  implied  in  its  own. 

ler  •>!'  tho  so  methods,  however,  will  enable  us  to  convert 
().  Whichever  of  them  be  adopted,  tho  subject  of  the  oonvertend, 
which  in  it  is  undistributed,  would  in  tho  converse,  being  there 
the  predicate  of  a  negative,  bo  distributed  ;  and  this  wonl<l.  for 
Hiiuihir  reasons  to  those  above  given  against  the  simple  conver- 
sion of  A,  be  useless  for  the  purposes  of  inference.  O,  however, 
may  be  converted  simply  by  regarding  it  as  I.  This  is  done  by 
considering  the  negative  as  attached  to  the  predicate  instead  of 
to  tho  copula.  Thus,  in  "  some  who  possess  wealth  are  not 
happy,"  if  wo  consider  the  predicate  as  "  not-happy  "  instead  of 
"  happy,"  the  proposition  may  practically  be  regarded  as  I,  and 
then  converted  simply.  This  is  called  Conversion  by  Contra- 
position. 

It  should  be  noticed  that  Singular  Propositions  are,  for  the 
purposes  of  conversion,  regarded  as  Universals,  inasmuch  as  their 
subjects  may  be  said  to  be  distributed,  being  used  to  stand  for 
the  whole  of  what  they  can  be  used  to  signify. 

The  result  then  is  this  :  E  and  I  are  converted  simply,  A  per 
accidens,  and  0  by  contraposition. 

We  have  next  to  consider,  somewhat  at  length,  the  nature 
and  theory  of  Syllogism,  the  complete  understanding  of  which, 
and  its  practical  application,  may  bo  said  to  bo  the  chief  aim  and 
end  of  Logic. 

We  have  already  seen  that  tho  third  operation  of  the  mind 
is  Reasoning,  and  that  this,  when  expressed  in  words,  is  called 
an  Argument,  or  when  put  into  a  certain  form  laid  down  by 
logicians,  a  Syllogism.  We  may  accept  Archbishop  Whately's 
definition  of  an  Argument,  which  is  "  an  expression  in  which 
from  something  laid  down  and  granted  as  true  (i.e.,  the  Pre- 
mises), something  else  (i.e.,  the  Conclusion)  beyond  this  must 
be  admitted  to  be  true,  as  following  necessarily  [resulting] 
from  tho  other."  The  same  writer  defines  a  Syllogism,  which  is 
an  argument  stated  in  a  regular  logical  form,  as  "  an  argument 
BO  expressed  that  the  oonclusiveness  of  it  is  manifest  from 
the  mere  force  of  the  expression,"  i.e.,  without  considering  tho 
meaning  of  the  terms :  e.g.,  in  this  syllogism,  "  Every  Y  is 
X,  Z  is  Y,  therefore  Z  is  X,"  tho  conclusion  follows  from 
the  premises,  whatever  terms  X,  Y,  and  Z  respectively  are 
understood  to  stand  for. 

Reserving,  however,  for  our  next  lesson  an  explanation  of 
the  analysis  and  rules  of  tho  Syllogism,  we  will  now  briefly 
mention,  to  show  their  groundlessness,  a  few  of  tho  common 
erroneous  impressions  abroad  upon  the  subject. 

Some  persons  have  considered  it  a  conclusive  argument 
against  the  utility  of  Logic  in  improving  tho  reasoning  powers 
and  enabling  us  to  reason  better,  to  say  that  numbers  reasoned 
very  well  before  ever  Logic  was  heard  of,  and  that  still  greater 
numbers  are  in  the  habit  of  reasoning  correctly  now  who  are 
ignorant  of  oven  its  fundamental  principles.  This  is  an  objec- 
tion to  tho  study  of  Logic  which,  when  reflected  on,  must  appear 
absurd.  It  might  just  as  reasonably  bo  said  that  a  science  of 
music  was  useless,  because  many  persons  are  proficient  in  music 
who  have  never  been  scientifically  taught,  and  who  are  wholly 
unacquainted  with  its  principles  ;  or  that  grammar  may  safely 
be  neglected  on  tho  ground  that  all  persons  can  speak,  and 
many  even  grammatically,  without  ever  having  been  taught  it. 
Indeed,  as  Archbishop  Whately  remarks,  the  practice  in  any 
process  respecting  which  any  system  has  been  formed,  not  only 
may  exist  independently  of  the  theory,  but  must  have  preceded 
the  theory. 

There  are  others  who  consider  that  the  method  of  reasoning 


by  means  of  the  syDogUa  U  a  peodkr  method,  and  that  than 
are  othar  method*  difierinff  from  it  which  may  often  b«  more 
conveniently  employed  in  referenoo  to  partioalar  •bieeto.  This 
U  a  muUk,,.  Hyllogirtio  reasoning  is  not  a  peenliar  fora  of 
reasoning,  hot  is  (with  tho  possible  exception  of  Induction, 
which  wo  shall  afterward,  consider)  tho  <NU  fora  to  which  all 
con-oct  reasoning  may  bo  reduced,  or  in  whieb  it  may  bo 
exhibited.  The  reasoning  process  is,  in  every  case,  no  matter 
what  may  be  the  •abjeot-mattM-  on  which  it  U  employed,  snb- 
•tantially  the  tame.  Quite  M  reasonably  might  oae  My  that 
grammar  was  a  peculiar  language,  and  thai  men  might  speak 
correctly  without  •peaking  grammatically.  Logic,  fat  fact,  m 
reference  to  the  syllogistic  proceM,  U  not  on  art  or  sdsnoe  of 
reasoning,  but  the  art  or  science  of  doing  to. 

Other  persons  have  strangely  rappoeed  that,  when  the 
logician  teaches  that  all  correct  ma  toning  w««f  be  capable 
of  being  reduced  to  tho  syllogistic  form,  he  mean*  to  convey 
that  no  one  can  two  correct  arguments,  qnlssi  he  ttnUt  them 
severally  at  full  length  in  this  particular  form.  A*  well,  to 
borrow  Archbishop  Whately's  illustration,  might  it  be  supposed 
that  when  a  chemist  teaches  us  to  analyse  and  reaolvo  a  com- 
pound substance  into  its  simple  element*,  be  mnans  that  we 
should  never  use  it  for  any  purpose  without  roposfinn.  the  actaal 
process  of  analysis,  or  that  "  to  speak  grammatically  "  meane 
to  parse  every  sentence  that  we  otter. 


BECREATIVE  SCIENCE.— XIII. 

BEFBACTINO  IN8TBUMENTS. 

IK  our  hut  paper  a  very  simple  refracting  instrument,  a  aort  of 
"  philosophical  toy,"  called  the  dissolving-view  apparatus,  wme 


referred  to ;  and,  aa  a  contract  to  this,  it  may  be  "•"•*••;  to 
know  the  remarkable  care  taken  in  the  construction  of  the  leases 
and  general  arrangements  of  a  first-claw  telescope,  each  aa  an 
equatorial,  and  costing  £3,000. 

All  telescopes  have  various  lenses,  bat  the  glass  placed  ba4»««u 
the  object  and  the  eye  is  called  the  olject-ylats,  and  u  nraally 
double  convex.  This  glass  projects  a  spectral  image  or  ghost 
in  the  tube,  which  may  be  examined  by  another  doable  convex 
lens,  denominated  an  eye-glass  ;  such  an  arrangement  would  be 
the  most  ancient  form  of  tho  astronomical  teleeoope,  bat  not 
the  most  agreeable  to  use,  because  by  what  is  called  chromatic 
aberration  the  images  looked  at  are  falsely  coloured. 

In  an  achromatic  telescope  a  double-convex  lens  of  crown  glass 
is  combined  with  a  double-concave  lent  of  /tint  glass,  the  first- 
named  being  placed  outside  and  nearest  the  real  image  obeerred, 
as  shown  by  tho  direction  of  the  arrow  in  Fig.  1.  This  beautiful 
contrivance,  made  in  various  ways  by  Hall  and  the  DoUonds, 
would,  however,  avail  little  if  connected  with  a  single  ooaru 
lens.  The  construction  of  the  eye-piece  becomes,  therefore,  of 
tho  utmost  importance,  and  hence  it  is  not  surprising  to  find 
the  names  of  distinguished  opticians  attached  to  eye-pieces,  aa 
shown  at  Figs.  2  and  3,  the  former  being  the  invention  of 
Huygens,  the  latter  of  Ramaden.  Fig.  2  is  termed  a  uefmUft 
eye-piece,  because  the  spectral  image  is  formed  behind  rr, 
called  the  Jield-glau,  being  the  lens  which  lies  nearest  to  the 
object-glass.  Fig.  3  ia  usually  called  the  ponlit*  eye-piece,  in 
which  the  spectral  image  ia  formed  before  the  field-glass  r  r. 
Both  of  these  eye-pieces  are  used  for  special  IJUUOBSS  ia 
astronomical  observation. 

Thus  far  the  most  simple  arrangement  has  been  spoken  of  hi 
connection  with  the  construction  of  an  astronomical  teleeoope; 
and  therefore,  by  way  of  contrast,  we  may  now  pass  to  the 
description  of  tho  great  equatorial  at  Stonyhnrst  College,  kindly 
furnished  by  tho  Professor  of  Astronomy,  the  ROT.  8.  J.  Perry. 

This  instrument  was  constructed  by  Napier  for  Mr.  Peters,  of 
London,  and  waa  purchased  by  the  authorities  of  Sfcmyhurst 
College  in  1867,  to  replace  the  4-inch  equatorial  of  Jones,  which 
was  mounted  in  the  obaervatory  attached  to  the  college  ia  1889. 

The  new  teleeoope  ia  anpported  at  the  centre  by  an  iron  pier, 
.vhich  is  cast  in  two  pieces,  the  pillar  weighing  17  ewt.,  and 
the  pedestal  13  cwt.  The  two  are  fastened  together  by  iron 
bolts,  which  allow  of  a  small  play  in  aximnth.  The  eleven 
levelling  acrewa  upon  which  the  foot  rests  afford  the  means  of 
making  any  small  adjustments  in  leveL 

The  aolid  concrete  foundation  on  which  the  instrument  vesta 
ia  10  feet  square  and  2  thick,  and  upon  it  are  placed  fov 
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dressed  stones,  side  by  side,  so  as  to  form  a  square,  each  stone 
weighing  moro  than  10  cwt.  On  these  is  built  up  a  hexagonal 
column  5  feeJJ  G  inches  in  diameter,  each  layer  of  which  is  com- 
posed of  six  large  cut  stones,  the  whole  being  finished  with  a 
Yorkshire  landing  4  inches  thick,  on  which  rest  the  levelling 
screws  of  the  equatorial.  The  height  from  the  gravel  bed  to  the 
levelling  screws  is  about  17  feet,  and  the  pillar  contains  about 
500  cubic  feet  of  cut  stone. 

The  object-glass  of  this  telescope  was  made  by  Troughton 
and  Simms  out  of  tho  same  material  from  which  they  manu- 
factured the  largo  Greenwich  transit  and  the  achromatic  at  the 
Cape.  The  three  glasses  are  all  of  the  same  size,  viz.,  8  inches 
clear  aperture,  the  focal  length  of  tho  Stonyhurst  glass  being 
11  feet  G  inches.  A  silver  circle,  2  feet  2  inches  in  diameter,  is 
fastened  to  the  central  tube  of  the  telescope,  and  this  gives  the 
declination  to  within  15".  Tho  fixings  of  this  circle  are  by  Gary. 

At  the  lower  end  of  the  poiar  axis  are  a  num/'iei1  of  concentric 
circles,  which  render  the  working  of  the  instrument  very  effec- 
tive. Two  of  these  circles  aro  graduated  on  silver,  and  read  to 
within  1".  One  is  immovably  attached  to  the  polar  axis,  and 
therefore,  moving  with  the  telescope,  gives  the  hour  angle ;  the 
other  is  perfectly  free,  but  may  bo  clamped  on  to  the  driving 


Two  observing-chairs  and  an  observing-ladder  were  aiso 
provided  for  the  equatorial ;  and  a  new  object-glass  was  con- 
structed about  the  same  time,  as  the  old  one  was  not  considered 
worthy  of  its  perfect  mounting. 

The  equatorial  stands  in  a  circular  room  twenty -four  feet 
in  diameter.  The  walls  of  this  room  are  a  little  over  seven 
feet  in  height,  surmounted  by  a  revolving  dome,  the  shape 
of  which  is  that  of  a  hemisphere  somewhat  shortened.  The 
dome  runs  on  twelve  6-inch  rollers  set  in  a  ring,  the  rollers 
working  freely  between  an  upper  and  lower  surface  of  railway 
metal.  The  flange  of  the  upper  railway  metal  is  bolted  to  the 
sole  plate  of  the  dome.  The  framework  of  the  dome  is  of  pitch 
pine,  and  out  of  the  sole  plate  circular  ribs  converge  to  the  zenith. 
The  frame  is  stiffened  with  a  reticulation  of  hoop  iron,  and 
covered  with  j^-inch  boards  of  pitch  pine.  The  outside  is  pro- 
tected by  a  covering  of  painted  canvas,  and  the  internal  finish 
is  of  American  cloth  of  a  dark  colour.  This  dome  is  moved  by 
a  spur-wheel  and  pinion  gearing  into  a  segmented  rack  resting 
on  the  wall  plate.  The  wheel  is  actuated  by  a  chain.  The 
whole  is  so  placed  that  the  chain  is  always  directly  opposite  the 
shutter,  and  therefore  generally  close  by  the  hand  of  the  observer. 
The  shutter,  4  feet  6  inches  wide,  consists  merely  of  a  frame  of 
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clock  when  required,  and  then,  if  its  fixed  vernier  be  set  to 
sidereal  time,  the  vernier  moving  with  the  telescope  will  give 
the  right  ascension  of  any  object  in  the  field  of  view.  The  other 
concentric  circles  are  for  the  clamps,  which  fasten  either  the 
telescope  or  the  right  ascension  circle,  or  both,  to  the  clock- 
work when  necessary  ;  also  for  the  slow-motion  screw,  and  for  the 
brass  wire-rope,  which  supports  a  weight  suspended  within  the 
pier  of  the  instrument.  This  weight  is  the  motive  power  of  the 
telescope,  tending  always  to  pull  it  round  in  the  direction  of  the 
apparent  motion  of  the  heavenly  sphere,  whilst  the  clock,  con- 
nected with  it  by  means  of  an  endless  screw,  serves  to  regulate 
the  motion.  This  clock  is  perhaps  the  most  perfect  poriion  of 
the  mounting,  and  is  considered  a  most  excellent  piece  of 
engineering.  All  its  parts  are  double;  and  as  it  requires  winding- 
up  only  every  six  hours,  and  moves  very  steadily,  you  may  direct 
the  telescope  to  any  particular  object,  and  then  leave  the  ob- 
servatory, feeling  confident  that  you  will  find  the  object  still  in 
the  field  of  view,  if  you  return  in  the  course  of  a  few  hours.  • 

At  the  eye  end  of  the  telescope  is  a  position  circle  6  inches  in 
diameter,  which  reads  to  30",  and  the  instrument  is  well  pro- 
vided with  eye-pieces.  These  consist  of  several  comet-seekers, 
a  spider-line  micrometer,  two  double-image  micrometers,  etc. ; 
the  set  of  powers  range  from  100  to  750,  but  several  of  the 
eye-pieces  aro  of  a  lower  magnifying  power.  A  direct-vision 
spectroscope  was  fitted  to  the  instrument  by  Browning  a  few 
years  ago,  and  Troughton  and  Sirnrns  about  the  same  time 
mounted  six  of  Hof  mann's  compound  prisms  for  a  large  spectro- 
scope on  Mr.  Huggins'  new  model. 


pitch  pine,  covered  outside  with  painted  canvas,  and  inside  with 
American  cloth  ;  it  is  worked  by  pulleys  and  level  gearing. 

Adjoining  the  central  dome  are  two  rooms,  one  containing  a 
transit  by  Cary ;  the  other  fitted  up  as  a  library,  and  about  to 
be  used  for  spectroscopic  researches. 

Underneath  the  building  are  ceiled  cellars,  in  which  a  hot- water 
apparatus  has  been  fitted  up  for  the  protection  of  the  instruments 
in  damp  weather ;  a  double  2-inch  pipe  passes  round  the  equa- 
torial room,  and  forms  a  coil  in  each  of  the  adjoining  rooms.  The 
large  instrument  is  also  Well  lit  up  with  gas,  the  pipes  passing 
through  the  iron  pier  :  tho  light  used  is  thus  under  oomplete 
control. 

THE   MICROSCOPE. 

The  microscope  does  not  differ  essentially  from  the  telescope, 
for,  as  in  the  latter  instrument,  a  spectral  image  is  formed  in 
the  tube,  which  is  subsequently  magnified,  so  in  the  compound 
microscope  an  image  is  formed,  and  again  magnified  by  using 
another  lens  called  the  eye-piece. 

Dr.  Carpenter's  drawing  of  the  compound  microscope  (Fig. 
4)  is  abovit  the  best  that  can  be  given,  in  which  the  eye-piece  of 
Huygens  consists  of  two  plano-convex  lenses  (E  E,  F  F),  with 
their  convex  surfaces  towards  the  object  at  o,  viewed  first 
through  an  achromatic  glass  called  the  object-glass. 

A  small  compound  microscope,  such  as  that  represented  in 
Fig.  5,  can  be  purchased  for  a  few  shillings.  Microscopes  of 
this  description,  though  of  little  value  as  scientific  instruments, 
are  well  adapted  to  amuse  children. 

If  a  little  more  money  is  expended,  of  course  the  compound 
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iisvtio  microscope  ia  infinitely  superior,  and  a 
regular  Boalo  of  in*trnmontn,  nu<:li  as  thote  marked 

•  0  A  B  c  D,  and  supplied  with  the  umial  np- 
pli.-uu'oa,  foroepH,  oto. ,  may  bo  purohaaed  at  a  cost 
«-:il:-iil;itod  to  aait  tho  Blonder  puning  of  young  people. 
'I'll"  prices  of  the  inntrmimnts,  im-lu'linif  tho  maho- 
gany boxes  into  wlii-'h  they  aro  fitted,  are  about — 
A,  10s.  Gd. ;  B,  2lB. ;  0,  38a. ;  aud  D,  45s. 

11  uilmiralilo  work    tho    author   met  with    in 

l.un,  pulili*h»'d  in  that  city  in  the  year  1770, 

and  written  by  Martin  KrohiuH  Ledermuller,  Consul 

i.f    .lii-t !.-,•.     Su|,,-riiit. •!!.!. -at    of     the    Cabinet    of 

tory  of  the  Margrave  of 

•;<1  a  most  beautiful   series  of  large   ini<T<>- 

drawingn,  with  full  letter-preH  description, 
and  at  in  •'.  i-  It  at  a  losa  to  discover  how  tho 


image  wcmld  be  pro j«rt*d  cm  to  a  MTMB  or    hit  Mill 
wall  in  a  darkened  room. 

'ITii*  oontriraiKW  Utng  understood.  It  ia  «uy  io 
•oe  bow,  by  twing  variotuly  contrived  boss*,  tiw 
picture  oooid  be  thrown  on  to  a  ihaet  of  i*p^r ,  and 
accoratoly  drawn  by  a  clem  tad  quick  artUt,  who 
inunt.  of  ooorM,  be  dependent  on  th«  ligfat  of  UM 
•nn'«  rayi. 

ittctanot,  In  Fig.  8  there  U  the  MOM  appa, 
ratoB,  rix.,  th«  mirror  A,  by  which  the  rayi  of  tl* 
mw  would  be  ooUeotod  MM!  thrown  fatto  U*  «cro- 
B,fn>m  whence  they  are  proJMtad  oath*  board 
D  of  the  box  CO.  In  thu  arrangemrat  UM  alid*  O>JD. 
taining  the  object  to  b«  drawn  IB  apparent  ».th 
the  limple  screw  apparatw  for  getting  the  fora* 
of  the  image  thrown  from  the  mkromope.  Tb« 


<lruwings    were    taken    until    he 
came    to    the    following    optical 
arrangements,  in  which  what   is 
called  the   solar  microscope  was 
evidently   used.     Tho   artist    en- 
gaged on  this  work  has  carefully 
copied  the  Hollander's  drawings, 
tho    first    of     which     is     shown 
at    Fig.    7.      The     looking-glass 
a    b   is   attached    to   a    movable 
circle   at   e,  so   that   the   mirror 
can    be    turned    round   to    catch   the   sun- 
beams, by  a  strong  milled  head  inside,  work- 
ing a  wheel  with  small  cogs  pressing  against 
similar  cogs  in  the  larger  circle.   The  angle  of 
the  reflector  is  regulated  by  the  rod  d,  which 
is  jointed  at  c,  and  is  attached  to  it  at  a. 
The  body  of  lie  microscope  and  tlio  tubo 
containing  tho  lenses  is  shown  at  A  A,  and 
the  arrangement   for  obtaining  the  proper 
focus   is   very   simple.      The   slide    or   cell 
containing  tho  live  or  dead  object  is  shown 
at  8  8,  and  when  strongly    illuminated  by 
tho  sun's  rays,  a  very  sharp   and  well-defined 


image  cart  by  the  Bun'traji  would 
be  BO  brilliant  and  aharp  that  the 
draughtsman  might  easily  ait  at 
an  open  window  and  copy  the 
pictures  in  broad  daytight,  or,  ia 
other  words,  a  darkened  roosa 
would  not  be  neoasaary. 

In  Fig.  9  the  comfort  of  the 
draughtsman  U  still  further 
studied,  because  the  picture  of 
tho  leg  of  an  insect  reosiTed, 
as  already  described,  from  the  microscope 
A,  is  reflected  from  a  mirror,  c,  arranged  at 
a  convenient  angle  in  the  box  o,  and  is 
projected  on  to  the  glass  plate  r  r  f  r,  owr 
which  a  sheet  of  India  paper  may  be  laid, 
and  upon  this  the  image  is  brought  to  a  faros 
and  drawn  by  the  artist,  who  can  easily  alUr 
the  angle  of  the  box  containing  the  mirror  by 
the  screws  B,  B.  The  publication  of  micro- 
scopic photographs  of  parts  of  insects  m*j  be 
considered  new,  but  the  actnal  eontriranc* 
for  making  microscopic  drawing*  direct  fross 
the  microscope  is  not  so. 
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LESSONS  IN  FRENCH.— LXXII. 

§  73.— THE  CONJUNCTION. 

(1.)  THE  conjunction  is  an  invariable  word  which  serves  to 
connect  words,  clauses,  and  sentences. 

(2.)  The  conjunction  is  used  for  this  purpose,  especially 
when  the  clauses  it  connects  have  different  subjects ;  a  pre- 
position being  employed  when  such  clauses  have  the  same 
subject : — 


Je  le  dis  afin  que  vous  le  sachiez. 
II  1'a  fait  pour  vous  plaire. 


I  say  it  that  you  may  know  it. 

He  has  done  it  in  order  to  please  you. 


(3.)  Conjunctions  consisting  of  one  word,  such  as  et,  que, 
car,  etc.,  are  called  simple  conjunctions;  those  consisting  of 
several  words,  as  c'est-a-dire,  pour  que,  afin  que,  etc.,  are 
called  compound  conjunctions. 

(4.)  French  conjunctions  are  classed,  as  English  ones,  ac- 
cording to  the  manner  in  which  they  affect  the  sentence,  and 
therefore  this  point  needs  not  to  be  mentioned  here. 

(5.)  The  principal  conjunctions  are : — 


Afin  de,  in  order  to. 

Afin  que,  in  order  that. 

Ainsi,  thus,  so. 

A  moins  que,  unless. 

An  rest,  besides. 

Aussi,  also,  as,  too. 

Car,  for,  as. 

Cependant,  yet,  however. 

C'est-a-dire,  that  is  to  say,  i.e. 

Comme,  as,  like. 

D'ailleurs,  besides,  moreover. 

De  plus,  moreover. 

De  sort  que,  so  that. 

Done,  then. 

Et,  and. 

Jusqu'a  ce  que,  until. 

Lorsque,  when. 

Mais,  but. 


Ne"anmoins,  yet,  still,  nevertheless. 

Ni,  neither,  nor. 

Or,  now. 

Ou,  or. 

Ou  bien,  or  else. 

Parce  que,  because. 

Pendant  que,  whilst. 

Pourtant,  yet,  however. 

Pourvu  que,  providing  that. 

Puisque,  since. 

Quand,  ~\  even,  even  if; 

Quand  m6me,   >  though,    even 

Quoique,  )  though;  although. 

Qne,  that,  in  order  that. 

Savoir,  to  wit,  namely,  viz.,  i.e. 

Si,  if,  whether. 

Sinon,  if  not. 

Sort,  whether. 


§  74.  THE  INTERJECTION. 

(1.)  An  interjection  ia  a  word  which  expresses  some  feeling 
or  wish. 

(2.)  French  interjections  are  somewhat  similar  to  English 
ones,  and  are  used  in  the  same  manner ;  and  it  should  be  men- 
tioned here  that  a  few  French  nouns  and  verbs  are  used  as 
interjections. 

(3.)  The  principal  French  interjections  are  the  following : — 


All!  ah! 
Bon !  well ! 
Aie  !  ay  !  dear  me  / 
He"las!  alas! 
He"!  hey!  ha! 
Fi !  fie  !     Pi  done  !  fie  !  fie  ! 
Oh!  ho! 
Zest !  pshaw  ! 
Bah !  nonsense  / 
Chut!  hush! 

Ca!    oh  <ja!    Aliens!    now! 
then!  come! 


Bravo !  brauo  /  hurrah  / 
Gare  1  beiuare  /  mind .' 
Hola!  hark!  halloo! 
St!  hist! 
6!  0! 

Tiens  !  7wld  /  loofc  here  / 
Paix. !  silence  /  peace  / 
Courage !  c7ieer  up .' 
Tout  beau  !  gently  .' 
Morbleu !     Parbleu  !     Corbleu  I 
zounds .' 


§  75.— SYNTAX. 

(1.)  Syntax  treats  of  the  agreement,  government,  and  arrange- 
ment of  words  in  sentences. 

(2.)  One  word  is  said  to  agree  with  another,  when  it  modi- 
fies its  ending  according  to  the  gender,  number,  and  person  of 
the  governing  word. 

(3.)  One  word  governs  another,  when  by  the  influence  of 
the  former  the  latter  is  made  to  assume  a  particular  form  or 
place. 

(4.)  The  proper  arrangement  of  words  consists  in  placing 
them  in  the  order  sanctioned  by  grammatical  rules,  deduced 
from  the  most  general  custom. 

§  76.— THE  NOUN.— PLACE  OP  NOUNS. 

(1.)  In  French,  as  well  as  in  English,  a  noun  used  aa  the 

subject  or  nominative  of  an  affirmative  or  negative  sentence, 

generally  precedes  the  verb  : — 


L'nomme  le  plus  obscur  aime 
la  liberty.  CHATEAUBRIAND. 

L'esperance  tieut  lieu  des  biens 
qu'elle  promet.  LA  CHAUSSEE. 


The  most  humble  man  loues 
liberty. 

Hope  takes  the  place  of  the  benefits 
which  it  promises. 


(2.)  In  poetry  and  in  elevated  prose,  and  generally  in  clauses 
introduced  by  a  relative  pronoun,  the  subject  is  sometimes 
placed  after  the  verb  : — 


II  n'est  pomt   de   noblesse   ou 
manque  la  vertu.      CREBILLON. 

La  fortune   est  a   craindre   oil 
manque  la  sagesse. 

BOUKSAULT. 

Le  maisou  qu'a  achetee  votre 
pere  est  belle. 


Nothing  noble  can  exist  where 
virtue  is  wanting. 

Where  wisdom  is  wanting,  fortune 
is  to  be  feared. 

,  The  house  which  your  father  has 
bought  is  beautiful. 


(3.)  In  sentences  in  which  the  principal  clause  assumes  the 
form  and  place  of  a  parenthetic  clause,  the  subject  of  the  prin- 
cipal clause,  in  French,  must  follow  the  verb  : — 

Heureur,    disait    Mentor,    le         Happy,  said  Mentor,  the  people 
peuple    qui    est    conduit    par    un     who  are  governed  by  a  wise  Jang, 
roi  sage.  FENELON. 

NOTE. — The  student  will  notice  that  if  the  sentence  were 
introduced  by  its  principal  clause  the  subject  of  the  latter 
could  not  be  inverted,  and  the  sentence  would  run  thus : — 

Mentor  disait :  heureux  le  peuple  qui  est  conduit  par  un  roi  sage. 

(4.)  In  interrogative  sentences,  when  the  subject  is  a  noun, 
a  possessive,  a  demonstrative,  or  an  indefinite  pronoun  (ce  and 
on  excepted),  it  must  be  placed  before  the  verb,  which  must  be 
immediately  followed  by  a  pronoun  corresponding  in  gender, 
number,  and  person,  with  the  subject : — 


La  mort  est-elle  un  mal  ?     La 
vie  est-elle  un  bien  ?    CK^BILLON. 
Cela  est-il  pour  votre  frere  ? 

Celle-ci  est-elle  a  vous  ? 

Mon    pere   est   parti   hier;    le 
Votre  est-il  parti  avec  lui  ? 


Is  deat7i  an  euil  f  Is  life  a  bene- 
fit? 

Is  that  for  your  brother  1 

Is  this  one  yours  ? 

My  father  started  yesterday ;  did 
yours  go  with  him  ? 


(5.)  When  the  sentence  commences  with  one  of  the  following 
words,  ou,  where;  que,  what;  combien,  how  much;  quand, 
when;  the  noun  may  be  placed  immediately  after  the  verb,  or 
in  accordance  with  the  rule  above : — 


Ou  est  votre  pere  ?  or  ) 

Ou  votre  p6re  est-il  ? 
Mais  que  sert  un  long1  regne, 
a  moins  qu'il  ne  soit  beau  P 

BOUKSAULT. 


Where  is  your  father  1 

Of  what  use  is  a  long  reign,  unless 
it  be  glorious. 


(6.)  The  noun,  used  as  direct  object,  has  the  same  place  in 
the  sentence  in  French  as  in  English : — 

La  force  fonde,  dtend  et  main-  I  Power  founds,  extends,  and  main- 
tient  un  empire.  SAUKIN.  |  tains  an  empire. 

(7.)  When  there  are,  in  the  same  sentence,  two  nouns,  one 
used  as  direct,  the  other  as  indirect  object,  and  those  nouns, 
with  the  words  qualifying  or  modifying  them,  are  of  equal 
length,  the  direct  object  should  precede  the  indirect  * : — 


Le  malheur  ajoute  UH  nouveau 
lustre  a  la  gioire  des  grands 

homines.  FENELON. 

Avez-vous   donn£  les  livres  a 
mon  frere  ?    GIKAULT  DUVIVIER. 


Mw/brtuTies  add  a  neto  lustre  to 
the  glory  of  great  men. 

Have  you  given  the  books  to  my 
brother  ? 


(8.)  When,  however,  the  qualifying  or  explanatory  words 
render  the  direct  object  longer  than  the  indirect,  the  indirect 
object  is  placed  first : — 


Avez-vous  donne1  a  mon  frere 
les  livres  que  vous  lui  aviez 
promis  ? 

Les  hypocrites  parent  des  de- 
hors  de  la  vertu  les  vices  les  plus 
honteux.  NOEL. 


Have  you  given  my  brother  the 
books  which  you  had  promised  him  1 

Hypocrites  adorn  vrith  the  appear- 
ance of  virtue,  the  most  shameful 
vices. 


*  This  must  also  be  the  case  when  the  direct  is  shorter  than  the  in- 


direct object. 


H  \  DR08TATI08. 


(a.)  The  imlin-iit  object  precedes  the  direct  object,  when  tbo 
meaning  would  otherwise  be  doubtful  :    - 


/.    do    ruuiuuor     par    U 

douceur  oes  eaprits  egarea. 


Try  to  brfef  bod,  by 
tfeM  tiring  tpirit*. 


Any  otlit-r  rimwtruotiim  would  render  the  Mntenoe  equivocal. 


HYDB08TATICS      \l. 

FIBI-KNUINK  —  CENTBIFUQAL    PUMP8 —  MACHtHU    FOB    PEO- 
PKLLINO  VK88KL8— &IVIB8— POWCB  8TOHKD  UP   IN    KA1N 
s — WAVB8. 

1  Uknuwn  fire-engine  is  merely  a  combination  of  two  tingle- 
force-  pumpa.     Those  are  made  of  a  large  diameter,  and 
;;u  water  into  a  (strong  air-chamber,  from  which  the  hone 
to  convey  tho  water  to  the  fire  issues.     A  lever  in  supported  by 
its  centre  point  juat  above  the  machine,  and  the  cross  pole*  by 
which  tho  firemen  work  the  engine  are  fastened  to  the  end  of 
thin,  tii,-  piston-rods  being  attached  about  the  middle  of  each 
arm.     Hence,  since  several  men  work  at  each  aide,  and  there  is 
a  gain  from  the  leverage,  the  water  is  driven  with  great  force, 
.  !i  be  thrown  to  a  considerable  height.     The  air-chamber 
is  mode  very  strong,  and  of  large  dimensions,  so  that  the  stream 
of  water  flows  at  a  constant  rate ;  and  though  the  pumps  are 
only  single  action,  yet  as  one  piston  is  rising  while  the  other  is 
falling  the  motion  is  nearly  uniform. 

In  mining  operations  pumps  have  to  be  employed  on  a  very 
large  scale.  The  water  finds  its  way  through  the  cracks  and 
crevices,  and  would  soon  entirely  flood  the  mine  were  not  largo 
and  powerful  pumps  erected.  In  some 
coses  the  weight  of  water  raised  is  as 
much  as  twenty  times  that  of  the  coal. 
The  depth,  too,  is  usually  very  great,  and 
thus  it  is  quite  impracticable  to  raise  the 
water  at  one  lift,  for  the  pressure  on  the 
pipes  would  be  so  great  as  to  burst  them. 
A  number  of  small  cisterns  are  therefore 
placed  at  about  equal  distances  above 
one  another.  From  each  of  these  the 
water  is  raised  by  a  force-pump  with  a 
solid  plunger  to  the  one  above.  All 
these  plungers  are  fixed  to  one  pump- 
rod,  which  passes  from  the  top  to  the 
bottom  of  the  mine,  usually  in  a  part  of 
the  shaft  separated  for  the  purpose.  A 
powerful  engine  at  the  top  lifts  this  rod 
with  all  the  plungers,  and  they  fall  by 
their  own  weight.  The  plans  pursued 
are,  however,  very  various,  and  depend 
very  much  upon  the  nature  of  the  mine 
and  the  special  peculiarities  of  the  case. 
Sometimes,  when  the  mine  is  sunk  on  the 
side  of  a  hill,  the  water  can  be  discharged 
by  a  side  channel  some  way  below  tho 
mouth,  and  where  there  is  a  stream  of 
water  at  the  mouth  of  the  pit  this  is 
made  to  pass  down  a  pipe  to  the  level 
of  the  side  channel,  and  there  by  its 
pressure  to  raise  the  water  from  the 
bottom.  The  action  of  this  apparatus 
is  very  ingenious,  but  it  can  rarely  be 
applied,  and  need  not,  therefore,  be  ex- 
plained here. 

There  is  one  other  apparatus,  known 
as  Hero's  Fountain,  which  raises  water 
by  the  compression  of  the  air.  This  is  represented  in  Fig.  39. 
The  tray  at  the  top  is  filled  with  water,  which  rushes  down  the 
pipe  u,  and  thus  compresses  the  air  in  the  lower  vessel,  N  ;  this 
compressed  air  escapes  by  the  pipe  A,  and  pressing  on  the  liquid 
in  the  upper  reservoir,  M,  causes  it  to  issue  from  the  jet.  This 
apparatus  ceases  to  act  as  soon  as  the  lower  reservoir  is  filled, 
and  the  water  must  then  be  drawn  off  by  the  tap  seen  under  w. 
We  have  in  our  previous  lessons  described  the  construction 
and  mode  of  operation  of  those  machines  for  raising  water  which 
act  mechanically,  or  by  means  of  atmospheric  pressure.  These 
embrace  by  far  the  greater  portion,  and  we  have  now  only  to 
look  at  those  which  act  by  centrifugal  force. 


It  may,  perhaps,  be  thought  ratlu 


construction  of  ao  many  BMhiBM.aU  of  which  i 
purpose;  hot  they  each  have  their  special  peculiarities,  which 
render  one  or  other  of  then  the  more  td  vantageou,  according 
to  the  special  oiraamattBOM  for  which  they  are  r*q«ired ;  and 
aa  •erne  of  them  are  in  use  in  almost  every  hoaaa  aad  factory, 
it  Li  aurely  well  to  understand  their  mod*  of  actioa. 
very  good  ml*  in  everything  to  try  aad  •nilaMtanil  the  ream, 
and  not  to  be  satisfied  with  the  bare  fact  that  the  tfci&f 
U  ao. 

The  plumber  who  understands  the  principle  on  which  aay 
pomp  act*  will  be  far  more  likely  to  anoeead  in  Us  btuBiaess 
than  the  one  who  merely  work*  by  routine.  The  latter  is 
baffled  by  anything  unusual  or  uncommon,  while  the  other. 
ainee  he  understands  the  principle  on  which  he  U  working,  tonai 
master*  the  difficulty.  The  aame  role  applies  hi  all  other 
mattera. 

We  have,  then,  to  consider  now  those  pomp*  which  Ml  by 
centrifugal  force.  In  our  lessons  on  Jir>k«-trt  we  gave  aa 
explanation  of  the  action  of  this  force,  aad  we  eaw  then  that  it 
is  merely  a  manifestation  of  the  inertia  of  matter.  A  atone,  for 
instance,  when  whirled  round  by  means  of  a  string,  tends  at 
every  moment  to  fly  off  at  a  tangent,  that  is,  to  continue  in  the 
line  in  which  it  was  moving  at  the  instant,  instead  of  being  bent 
round  in  a  curved  path. 

In  the  aame  way,  if  a  tube  be  filled  with  water,  aad  swnag 
round  rapidly,  the  water  will  be  thrown  out  < 

The  apparatus  usually  employed  to  illustrate  the 
of  this  principle  to  pumpa  is  represented  in  Fig.  40. 

An  upright  apindle,  c,  is  fixed  ao  that  it  can  be  tamed  rapidly 
by  means  of  a  multiplying  wheel.  To  this  apindle  are  fixed 
two  tubes,  A  A,  open  at  each  end,  but  at  the  top  bent  outwards 
and  downwards,  BO  that  the  water  which  issues  from  them  is  re- 
ceived in  the  ring-shaped  trough,  B.  As  those  tubes  are  rapidly 
rotated  with  the  axis,  the  water  in  the  upper  portion  of  them  is 
thrown  off,  by  centrifugal  force,  into  the  trough.  This  i  leetee 
a  vacuum  in  them,  which  is  at  once  filled  from  the  reservoir 
into  which  they  open,  and  thus  a  continual  stream  is  produced. 
The  amount  that  could  be  raised 
by  these  pipes  is,  however,  far 
too  small  to  admit  of  the  machine 
being  practically  employed  in  this 
form. 

One  of  the  simplest  forma  of 
a  centrifugal  pump  consists   of 
a  circular  disc  fixed  on  a  shaft. 
Attached  to  each  side  of  this  disc 
are  a  number  of  partitions  radi- 
ating from  the  centre ;  these  are 
made  of  the  same  height  through- 
out, so  that  the  whole  may  revolve 
between  two  fixed  discs  or  cheeks 
which  the  partitions  nearly  touch. 
These  cheeks   form   the  ends  of 
the  cylinder  into  which  the  exit- 
pipe  opens,  and  are  cut  away  at    ••••••••••••••••••••• 

the  centre  so  that  the  water  may  Fig.  40. 

enter  there  ;  and  as  the  wheel  re- 
volves it  is  thrown  off  against  the  aides  with  such  force  that  it 
will  rise  in  the  exit-pipe  to  a  considerable  height. 

The  size  of  the  wheel  is  usually  about  a  foot  in  diameter,  that 
being  quite  sufficient  when  it  is  rotated  rapidly,  and  it  is  found 
that  when  the  partitions  are  made  to  curve  to  the  right  degree 
nearly  three-quarters  of  the  power  of  the  engine  may  be  utilised. 
If,  however,  the  partitions  are  made  straight,  only  about  a 
third  of  the  power  can  be  obtained.  The  great  advantages  of 
this  pump  are  the  absence  of  valves,  the  small  space  in  which 
it  may  be  made  to  work,  and  also  the  fact  that  it  supplies  a 
continual  stream. 

Another  mode  in  which  the  pump  is  constructed  will  be  under* 
stood  by  reference  to  Fig.  41.  The  lower  is  the  suction-pipe, 
and  the  upper  that  into  which  the  water  is  forced.  These  open 
into  the  outer  cylinder,  which  is  fixed,  and  inside  this  there  re- 
volves another  cylinder,  A  A,  which  baa  longitudinal  slits  made 
in  it,  in  which  are  inserted  the  partitions  o  c.  These  partitions 
can  slide  in  and  out,  but  are  kept  fully  out  by  means  of  the 
inner  curved  surface,  except  when  they  approach  the  dmsioa 
which  separates  the  suction  and  exit-pipes,  when  the  other 
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curved  piece  forces  them  in.     After  passing  this  point  they  are 
pressed  out  again. 

Now  it  will  easily  be  seen,  by  reference  to  our  illustration, 
that  as  soon  as  one  of  these  partitions  has  passed  this  point  it 

leaves  a  vacuum  behind  it. 
This  is  speedily  filled  by  water 
from  the  suction-pipe,  which 
is  then,  carried  round  in  the 
space  B  B  by  the  next  par- 
tition. As  the  cylinder  re- 
L  volves  rapidly  this  water  ac- 
quires a  considerable  degree 
of  centrifugal  force,  which 
tends  to  drive  it  np  the  exit- 
pipe  ;  the  partitions  also,  as 
they  move  onwards,  force  the 
water  in  the  same  direction. 
Fig.  41.  The  machine,  therefore,  acts 

as  a  suction  and  a  forcing- 
pump,  and  has  the  advantage  of  maintaining  a  constant  flow 
of  water. 

With  this  we  conclude  our  description  of  machines  for  raising 
water,  having  considered  all  the  most  important  varieties.  We 
must  now  turn  to  the  last  of  the  three  classes  into  which  we 
divided  all  hydraulic  machines — namely,  those  which  are  de- 
signed to  propel  vessels  through  the  water.  Locomotion  by 
water  has  always  been  more  or  less  employed,  especially  since 
the  invention  of  the  mariner's  compass  ;  but,  till  quite  recently, 
the  only  mode  of  propelling  a  vessel  was  either  by  human  power, 
employed  in  rowing  or  sculling,  or  else  by  the  force  of  the  winds 
acting  upon  sails  properly  set.  The  former  of  these  two  modes 
was  found  to  be  quite  impracticable  in  the  case  of  large  vessels  ; 
and  though  the  latter  is  still  very  largely  used,  being  inexpen- 
sive, there  are  great  disadvantages  in  its  use,  arising  from  the 
uncertainties  of  the  wind,  the  ship  being  often  detained,  or 
obliged  to  tack  about  frequently  when  the  wind  is  unfavour- 
able. 

Accordingly,  very  soon  after  the  invention  of  the  steam-engine, 
an  attempt  was  made  to  employ  it  in  giving  motion  to  vessels ; 
and  though  great  ridicule  was  at  first  thrown  on  the  idea,  as 
happens  in  the  case  of  most  useful  inventions,  the  experiments 
were  successful,  and  now  steamboats  are  to  be  seen  on  almost 
every  river. 

The  mode  in  which  they  are  propelled  is  so  familiar  that  but 
little  need  be  said  here  on  the  subject.  There  are  two  plans  in 
common  use,  the  one  being  by  means  of  paddle-wheels,  the  other 
by  a  screw  placed  at  the  stern  of  the  vessel. 

The  ordinary  paddle-wheel  is  simply  a  wheel  with  a  number 
of  floats  fixed  round  it,  the  axle  turning  on  bearings  fixed  to  the 
boat,  and  being  set  in  motion  by  a  steam-engine.  The  principle 
is  exactly  the  same  as  that  on  which  a  rowing-boat  is  propelled, 
the  water  serving  the  purpose  of  a  fulcrum  ;  not  that  it  remains 
absolutely  at  rest,  but  the  reaction  it  produces  on  the  surface  of 
the  paddles  pressing  against  it  is  sufficient  to  propel  the  vessel 
with  considerable  speed.  With  a  well-built  vessel  an  average 
speed  of  upwards  of  twenty  miles  an  hour  is  easily  attained. 

There  is  one  circumstance  which  was  at  first  found  to  cause  a 
considerable  loss  of  power,  and  that  was  that  when  the  paddles 
were  thus  fixed  to  the  wheel  there  was  a  great  loss  of  power 
when  they  entered  the  water,  and  when  they  left  it,  from  the 
fact  of  their  surfaces  not  being  vertical,  so  that  only  a  portion 
of  their  force  was  utilised.  To  remedy  this  defect,  the  floats  of 
the  best  paddle-wheels  are  now  fixed  on  pivots,  and  by  means 
of  an  eccentric  are  made  to  move  in  such  a  way  that  while  im- 
mersed their  surfaces  are  always  vertical,  and  thus  a  much 
larger  portion  of  the  power  is  rendered  available.  The  paddle- 
wheels  are  usually  placed  at  the  side ;  vessels  have,  however, 
been  constructed  with  them  at  the  stern,  and  these  occupy  rather 
less  room,  and  are  more  available  for  river  navigation. 

For  a  river,  or  in  perfectly  smooth  weather,  a  paddle- steamer 
is  the  best,  but  in  rough  weather  it  labours  under  the  great  dis- 
advantage that  if  the  vessel  be  inclined  one  paddle  acts  more 
powerfully  than  the  other,  and  thus  tends  to  twist  the  vessel 
out  of  her  course.  In  the  same  way  waves  interfere  with  the 
regularity  of  the  motion.  It  is  also  found  that  there  is  one  cer- 
tain depth  of  immersion  at  which  the  paddles  act  beet ;  and  if 
the  vessel  be  loaded  so  as  to  sink  deeper,  or  be  lighter,  in  either 
case  there  is  a  considerable  loss  of  rjower. 


The  screw  is  free  from  these  disadvantages,  and  is  therefore 
frequently  used  for  steamers  intended  for  long  sea-voyages.  In 
screw- vessels,  instead  of  a  shaft  across  the  vessel,  to  which  the 
paddle-wheels  are  fastened,  there  is  one  which  runs  lengthways 
from  the  engine  room,  and  to  the  end  of  this  the  screw  is  fixed. 
This  consists  of  two  or  three  large  blades  twisted  somewhat 
after  the  plan  of  a  common  screw,  and  as  this  turns  rapidly  the 
water  acts  the  part  of  a  nut,  and  the  vessel  is  driven  forward. 
Of  course  the  water  does  not  remain  fixed,  any  more  than  in 
the  case  of  the  paddle-wheel,  but,  as  there,  the  reaction  is  suffi- 
cient to  propel  the  vessel. 

It  is  an  important  thing  to  have  the  blade  inclined  at  the 
right  angle,  and  screws  have  been  so  contrived  that  this  inclina- 
tion can  be  altered  at  pleasure,  but  these  have  not  been  used  in 
practice.  The  plan  of  having  two  screws  side  by  side  is  adopted 
in  some  large  vessels. 

Experiments  have  been  made  with  a  new  kind  of  propeller, 
which  acts  upon  an  entirely  different  principle.  The  paddle- 
wheel  and  screw  are  altogether  dispensed  with,  and  in  their 
stead  the  engine  works  some  very  powerful  force-pumps.  The 
water  from  these  is  conveyed  by  large  pipes  and  discharged  at 
the  side  of  the  ship,  very  near  to  the  water-line.  Two  sets  of 
pipes  are  fitted  up,  fo  that  the  water  may  be  discharged  towards 
the  stern  or  the  stem,  according  to  the  direction  in  which  it  is 
required  to  move,  and  the  reaction  of  the  water  as  it  issues 
serves  to  propel  the  vessel. 

This  principle  has  not  been  at  all  generally  adopted,  and  it  is 
therefore  unnecessary  to  enter  into  a  long  discussion  as  to  its 
merits. 

A  model  steamboat,  which  acts  on  a  similar  principle,  is  fre- 
quently constructed  as  a  scientific  toy.  A  small  brass  cylinder 
is  closed  at  each  end,  a  small  hole  being  drilled  in  one  end,  near 
the  circumference,  for  the  escape  of  the  steam.  This  boiler  is 
filled  with  water,  and  placed  over  a  lamp.  As  soon  as  the 
water  boils,  the  steam  issues  with  considerable  violence  from  the 
small  hole,  and,  striking  against  the  air,  causes,  by  its  reaction, 
the  vessel  to  move  rapidly  along. 

These,  then,  are  the  methods  of  propelling  vessels ;  but  there 
is  another  question  closely  connected  with  this,  and  that  is,  What 
shape  should  be  given  to  the  vessel  in  order  for  it  to  meet  with 
least  resistance  in  passing  through  the  water  ?  This  question 
has  attracted  much  attention  from  naval  architects,  it  being  an 
important  matter  to  attain  the  greatest  speed  in  a  vessel  from 
a  given  power  of  engines.  We  cannot,  however,  in  the  space  of 
these  articles,  examine  the  matter.  We  may  roughly  state, 
however,  that  it  is  best  to  let  the  vessel  gradually  taper  off  to 
the  front,  and  that  the  shape  of  the  fore-part  of  a  fish,  or  the 
beak  and  head  of  a  bird,  approaches  somewhat  to  the  form  in 
question.  Of  course,  in  considering  this,  the  pressure  of  the 
water  on  the  surface  has  to  be  resolved  along  the  surface,  and 
at  right  angles  to  it. 

The  same  rule  applies  in  the  action  of  rudders.  If,  as  the 
vessel  is  going  along,  the  rudder  be  inclined  to  either  side,  the 
pressure  of  the  water  on  it  may  be  resolved  into  two  parts— one 
acting  parallel  to  it,  and  therefore  producing  no  effect ;  the  other 
acting  at  right  angles,  and  forcing  the  rudder,  and  with  it  the 
stern  of  the  ship,  towards  the  other  side.  The  effect  is  thus  the 
same  as  if  the  bow  were  inclined  towards  the  same  side  as  the 
rudder,  and  hence  the  vessel  turns  that  way.  The  tails  of  fishes 
and  birds  act  just  like  a  rudder,  and  serve  to  guide  them  in 
their  flight. 

The  motions  of  rivers  and  the  phenomenon  of  waves  and 
tides  are  closely  connected  with  the  science  of  hydrostatics, 
though  usually  treated  of  separately.  We  will,  however,  just 
notice  the  principal  facts,  leaving  it  to  the  student  to  pursue 
this  subject  in  books  treating  more  specially  of  it.  A  river  is 
a  body  of  fresh  water  flowing  down  an  inclined  channel  towards 
the  sea.  Now  it  is  evident  that  the  velocity  with  which  it 
flows  will  depend,  in  the  first  place,  on  the  degree  in  which  its 
bed  is  inclined ;  but  the  nature  of  it,  whether  it  is  rocky  or 
not,  and  whether  or  not  it  curves  about  much,  will  influence  the 
speed  to  a  considerable  extent ;  and  according  to  the  speed  with 
which  it  travels  will  be  the  effects  produced  on  its  channel.  It 
is  found  that  a  velocity  of  about  one-third  of  a  mile  per  hour 
will  carry  along  with  it  fine  sand ;  from  two-thirds  of  a  mile  to 
a  mile  will  carry  gravel  and  small  stones  ;  a  little  greater  speed 
will  carry  along  shingle ;  while  a  speed  of  two  miles  and  up- 
wards will  roll  along  stones  almost  as  large  as  the  fist. 
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tiv.-ts  of  tin.,  .•.,iiti!iu»l  wear  are  very  great, 
a  i.u-K'"  uinounL  i.t"  Mlt  in.. I  »a,ud  being  carried  down  and  do- 

i  at  the  bottom  of  lakes  or  of  the  aea. 

.t niii.il  I.IOCOMH  of  ruducing  the  height*  and  filling  up  the 
hollows  on  tli.-  !.i<-.>  ..c  tho earth  uthua  very  slowly  being carried 
on,  uiul  to  the  name  caiue  may  probably  be  attributed  many  of 
the  great  geological  changed  which  the  surfaoe  of  the  earth  ban 
•untamed  in  former  ago*.  Nearly  all  the  solid  rook*  of  the  earth 

11  fact,  deposited  under  water,  and  are  composed  chiefly  of 

i  hiiH  worn  down  from  surrounding  parts  by  the  action  of 

If  we  just  consider  tho  amount  of  rain  that  fall*  in  any  place 
we  shall  see  what  an  immense  power  is  stored  up  in  it,  which  ia 
partly  exerted  in  thus  wearing  down  the  surface.  A  largo 
amount  of  power  in,  however,  wasted.  In  fact,  some  largo 
.  s  and  waterfalls  have  in  them  almost  inexhaustible  stores 
of  power,  but  little  of  which  ia  turned  to  account. 

It  ia  calculated  that  tho  total  animal  rainfall  in  England  ia 
about  two  feet,  that  ia,  it  would  cover  the  aurfaco  uniformly 
to  that  depth.  Now  since  tho  weight  of  a  cubic  foot  of  water 
ia  about  62J  pounds,  we  aee  that  the  weight  of  rain  falling  on 
every  aquaro  foot  of  surface  ia  upwards  of  a  hundred- weight; 
the  weight  per  acre  ia  therefore  about  2,400  tona.  The  mean 
elevation  of  England  may  probably  bo  taken  at  upwards  of  300 
feet.  Tho  power,  therefore,  thus  stored  up  in  the  rain  in 
more  than  2,400  x  300  tons  per  acre.  If,  therefore,  the  fears 
about  the  exhaustion  of  coal  ever  should  be  realised,  we  shall 
find  here  a  copioua  supply  of  moving  force,  and  doubtless 
machines  would  soon  be  invented  to  render  a  much  larger  por- 
tion of  it  available. 

In  tropical  regions  the  rainfall  is  very  much  greater  than  in 
tho  latitude  of  England,  in  some  places  reaching  as  much  as  19 
or  20  feet  in  the  year.  The  mean  depth  over  the  whole  sur- 
face  of  the  earth  may,  perhaps,  be  set  down  at  about  five  feet. 
Tho  mean  elevation,  too,  of  the  rest  of  the  world  is  very  much 
greater  than  that  of  England.  Wo  see,  then,  what  an  immense 
amount  of  power  is  thus  produced  ;  and  as  it  is  the  heat  of  the 
sun  which  turns  tho  water  into  vapour,  and  thus  raises  it,  to  fall 
again  in  the  shape  of  rain,  the  sun  may  be  said  to  bo  the  source 
of  all  this  power. 

Wo  have  next  to  consider  the  motions  of  the  sea,  the  most 
important  and  regular  of  which  are  tho  tides.  In  every  part  of 
the  sea,  or  of  a  large  river,  the  height  of  the  water  is  found  to 
vary  from  hour  to  hour,  attaining  its  maximum  twice  in  the 
twenty-four  hours,  and  at  intermediate  periods  being  at  its 
lowest  level.  These  alternations  always  attract  attention  by  their 
regularity,  and  it  is  found  that  the  period  of  high  water  is  about 
fifty  minutes  later  on  any  given  day  than  it  was  on  the  preced- 
ing day.  These  motions  arise  from  the  attraction  of  the  moon, 
and  will  easily  be  understood  by  reference  to  the  annexed 
figure. 


M 


Fig.  42. 


Let  E  represent  the  earth,  and  M  the  position  of  the  moon. 
Like  all  other  bodies,  they  attract  one  another,  but  since  the 
earth  is  solid  its  shape  is  not  at  all  affected  by  this  attraction. 
The  water,  however,  is  movable,  and  therefore  flows  from  those 
parts  which  are  away  from  the  direct  influence  of  the  moon  to- 
wards those  which  are  vertically  under  it,  and  thus  causes  high 
tide  at  the  latter.  Now  as  tho  earth  revolves  on  its  axis  in 
twenty-four  hours,  this  would  cause  high  water  at  each  part  of 
the  earth's  surface  once  in  the  day,  but,  as  we  have  seen,  there 
are  two  tides  in  the  day.  How,  then,  is  the  second  to  be  ac- 
counted for.  Partly  by  the  fact  that  as  the  moon  attracts  tho 
water  on  the  side  nearer  to  it  more  powerfully  than  it  does  the 
earth,  so  it  attracts  the  earth  moro  than  the  water  upon  the 
further  side,  which  is  therefore,  as  it  were,  left  behind.  This, 
however,  will  not  fully  account  for  the  two  tides;  and  the  other 
cause  is  found  in  the  fact  that  the  moon  does  not  revolve  round 
the  centre  of  the  earth,  but  round  the  centre  of  gravity  of  tho 
earth  and  itself.  This  point  is  situated  on  the  line  E  M,  and 


therefor*  the  water  at  y,  being  MOM  dirtant  from  it  than  that 
at »,  i*  heaped  op  by  eeothf ogai  force,  and  thu*  aid*  in  pro. 

du-ii,g  th.,  ..,.:'.!..!  U  !.-. 

The  reaaon  why  the  tide*  are  aboot  fifty  minate*  later  every 
day  U  found  in  the  fact  that  the  BOOB  ha.  a  motion  of  >U  own. 
by  which  it  revolvee  round  the  earth  io  about  a  month;  aad  the* 
when  after  the  lapae  of  twenty-four  hoar*  the  part  of  the 
earth' •  nurfaoe  which  was  vertically  under  the  moon  ocmee  Into 
the  same  place  again,  the  moon  baa  Moved  onward*,  aad  the 
earth  must  therefore  rotate  a  little  further  before  the  moon  i* 
•gain  vertical  to  that  place. 

In  the  open  aea  the  height  to  which  the  tidal  wave  ri*ee  i*  but 
•mall,  but  in  aome  plaoee  it  bae  to  paa»  along  a  Barrow  channel. 
and  then  rise*  to  an  uuiuual  extent  Thi*  u  well  eeen  ia  the 
Day  of  Fundy,  where  the  wave  U  driven  along  a  narrowing 
channel,  and  rises  upward*  of  aizty  feet.  A  similar  thing  meer* 
in  the  British  Channel.  In  the  Thanes,  a  little  below  London 
Bridge,  the  riae  of  the  tide  ie  about  nineteen  feet.  The  rate  at 
which  the  tidal  wave  travels  varies  oonaiderably  with  the  depth ; 
in  the  open  sea  its  rate  u  about  1,000  milee  per  boor,  bat 
when  its  channel  is  narrower  and  more  ahallow  the  apeed  ie  very 
greatly  diminished.  Sometimes,  too,  tidal  wavee  which  have 
travelled  in  different  direction*  meet,  and  thus  produce  apparent 
irregularities. 

The  other  motion  of  the  aea  is  that  of  its  wavee.  If  we  watch 
its  surface  we  observe  many  small  elevations  apparently  moving 
onwards.  These  sometimes  acquire  a  considerable  height  in  the 
open  sea,  so  that  a  vessel  ia  very  much  toeeed  about  by  their 
action  ;  the  height  to  which  they  rise  is,  however,  usually  very 
much  over-estimated.  Noir  if  we  watch  closely,  and  obeerve 
pieces  of  weeds  or  sticks  floating  on  the  surface,  or  even  the 
bubbles,  we  shall  Boon  see  that  the  particles  of  water  do  not 
themaelvea  move  onwards  with  the  wave.  They  alternately  riae 
and  fall,  and  also  have  a  alight  motion  to  and  fro,  bat  they  re- 
main almost  in  the  same  position,  except  when  the  wave  daahee 
upon  the  shore;  just  the  same  as  on  a  windy  day  a  corn-field 
presents  the  appearance  of  wavee  travelling  acroes  it,  when  we 
well  know  that  it  is  merely  the  waving  of  each  of  the  ears  of  the 
corn  in  succession. 

The  whole  subject  is,  however,  too  complicated  to  be  fully 
examined  here,  and  as  there  are  other  branches  of  Natural  ttiilo- 
sophy  which  claim  our  attention,  wo  must  leave  it  now,  and 
thus  conclude  our  sketch  of  Hydrostatics. 
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PABADIGMS  OF  MUTE  VEBBS. 

1.  VERBS  WHOSE  CHARACTERISTIC  is  A  p  SOUND  (w,  0,  f ). 
(a)  Pure  Characteristic  w,  0,  <p  ;  fut.  if*. 

ACTIVE   VOICE. 

Pres.  ind.  rpl^-v,  I  nib,  snbj.  rplfat,  imp.  rpift-i,  inf.  - 
part.  rplfr-tav. 

Impf.  ind.  t-rpifl-ov,  opt.  rplff-otfu. 
Fut.  ind.  (rptft-ffo>)  rpi^ta,  opt.  rpnj/oifju,  inf.  Tpnfrfur. 
Aor.  1  ind.  f-rpiifo,  subj.   rpiifn»,  opt.  rpi^cuju,  imp. 
nf.  rpiij/ai,  part,  rpiif ai. 

Perf.   1   ind.   (rt-rpl^-a)  rc-rpif  a,  *ubj.   rt-Tpi++t,    imp.  T«- 
rpi$>-€,  inf.  Tt-Tpi<p-tvai,  part.  Tt-rpi$-mt. 
Plup.  1  ind.  ((--rt-Tpi&-tu>)  t-Tt-rplf-tu'. 

MIDDLE   VOICE. 

Pres.  ind.  rplftofiat.  Impf.  ind.  «-rpi#-«w. 

Fut.  ind.  Tpityopcu.  Aor.  1  ind.  (rpi^o^nr. 

Perf.  ind.  Tf-rpi-muu,  -^cu,  -TTCU,  etc. ;   imp.  rt~rpi-^», 
etc. ;  inf.   Tf-rpi-<p6eu ;   part.  rf-Tpip-pcyot ;    subj. 
-o> ;  opt.  rt-Tpin-fi.(voi,  -fujy. 

Plup.  t-rt-T pip-Mr,  -ifio,  -TO,  etc.        Fut  3  ind. 
PASSIVE   VOICE. 

Aor.  1  ind.  (t--rpi&-to\i>)  t-Tpt<j>-6rn>.      Fnt.  1  ind. 

Aor.  2  ind.  e-rplg-jjf  Fut.  2  ind. 

Verbal  Adj.  (rpt^-ros)  rptw-ros,  -if,  -o* ;  rptw-rtot,  -««,  •«•*. 

(6)  Impure  Characteristic  «r  ;  fut.  jut. 

Active.  Middle.  POUVM. 

Pre*.        KOWT*,  J  knock  i  KOKT^MU. 

Perf.  1.    K«-<c<xJ>a,  Mwyyuu,  like  rrrptftf^ 

Perf.  2.   Kficova  (Horn.),  Aor.  1.  « 
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Active.  Middle.  Passive. 

Fut.          Kotyw,  Kotyofj,ai,  Fut.  1.  Ko<p6rjff0fjtai. 

Aor.  1.     fitotya,  fKo^ia^v.  Aor.  2.  e/coTrrjj/. 

Fut.  3.  KfKofyofj.at.  Fut.  2.  KOTTTJO-OJUCU. 

Verbal  Adj.  KOTTTOS,  KOTrreos. 

So  conjugate  Kaju-Tr-r-co,  J  6en$,  fut.  ica(j.\l/w,  aor.  EKa/xij/a,  perf. 

mid.  or  pass,  /ce/cajUyucw  (instead  of  K6fca^-/uaj). 

EXERCISE  IN  PARSING. 

Give  the  parts  and  the  meaning,  and  explain  the  formation  of 
K.fKafJ.fJ.at.      KfKafj.fJ.fvoi     etfftv.      rpeirw.      KfKotyou.ai.     TfTptfyat. 

rpifyatfJLi.     TeTpifyot/j.i)v.     Tpnrrfos.     ecrcpjy/icu.    KfKwpiSaTat.    fKpa- 

yov.     KfKpaya.     e\nrov,     eypaipov.     ecnpty/ucj/os. 

VOCABULARY. 


Atwv,  -cavos,  o  nai  77, 
age,  an  age. 

AAeicpco,  I  anoint ; 
e|aAej</>co,  I  blot 
out. 

ETrafJ.etvwv$as,  -ov,  b, 
Epaminondas. 

EtipnriSrjs,  -ou,  o,  Eu- 
ripides. 


©OTTTCO,  I  bury ;  avv- 

BairTw,  I  bury  with 

or  at  the  same  time 

077j8cuos,    -ov,    6,    a 

Theban. 

I    hide ; 
I  conceal. 


KaraAetTTto,  I  leave, 


npeo"/JeuT7js,  -ov,  6,  a 
messenger ;  in  the 
plur.  of  irpefffifts, 

ripoAenrctf,  I  aban- 
don. 

"PITTTW,  I  cast. 
&atvw,  I  show. 
QQovos,  -ov,  6,  envy. 


I  leave  behind. 

EXERCISE  111. — GREEK-ENGLISH. 

1.  'O  TTOIS  TTji/  firiffTO\riv  eyeypa(j>€t.  2.  Of  iro\t/j,tot  Trpffffieis 
eis  TTJI/  TroAii/  firffj^/av.  3.  Tas  TWV  o"TrovSatwv  e/uAias  ouS'  av  o 
iras  atwv  e|aAeJi|>ete»/.  4.  IIoAAaKJS  opyrj  avQpwirwv  vow  e£e/ca- 
AtuJ/ei/.  5.  Tip  ETrafitfivwvSov  awfj.a.Ti  ffvvfdafyf  Tt\v  Svvafj.iv  TWV 
07j/3aicoj/  o  Kcttpos.  6.  EupiTrtSTjs  ev  MaKfSovta  TtQairTat.  7.  0eos 
TOIS  aj/0pco7rois  TO  fteAAoi/  KfKa\vtpfv.  8.  A/coi/aas  Ka\ov  /teAos 
TepcpflejTjs  av.  9,  Of  ffTpaTtwTai  Tas  Ta£ejs  KaTeAiTroi/. 

EXERCISE  112. — ENGLISH-GREEK. 

1.  The  letter  has  been  written  by  the  boy.     2.  The  boy  wrote 
the  letter.     3.  The  boy  has  written  the  letter.     4.  Ambassadors 
were  sent  into  the  city  by  the  enemy.     5.  Wine  often  shows 
what  man  has  concealed  in  his  heart.     6.  The  future  has  been 
hidden  from  men  by  God.     7.  The  Lacedaemonians  brought  up 
their  children  in  rough  customs.      8.  A  beautiful  song  delights 
us.     9.  The  enemy  destroyed  the  city. 

2.  VERBS  WHOSE  CHARACTERISTIC  is  A  fc  SOUND  (K,  y,  %). 

Pure  characteristics,  K,  y,  % ;  impure  characteristics  in  the 
present  and  imperfect,  TT  (cnr),  more  rarely  f. 


Pres. 


Active. 
irAeK-co,  J 

knit, 
Perf. 
Fut. 

Aor.       e-irAejJa, 
Fut.  3. 


Middle. 
TrXeK-ofJtai. 

irf-Tr\fy-fj.at. 


Active. 
TUTT-W,  J  set 
in  order, 


Middle. 

TOTT-O/iCU. 

T6-Td7-;UCU. 
TCt|o^OJ. 


Passive. 


Aor.  1. 
Fut.  1. 
Aor.  2. 
Fut.  2. 


7rAex-0T)ffo/xa<,  Tax-8r)ffofj.at. 

e-TrAaK-Tj*/,  e-Tay-rjv. 

7rAa/c-7jo"o;ua«.  Tay-rjcrofiat. 

Verbal  Adj.  ir\fKTos,  irAfKTeos ;  TOKTOS,  TOKTSOS. 

VOCABULARY. 
'A/jtapTta,  -as,  T%  a  sin.  |      (aor.  2  pass.  KUTS-    NCOTTJS,      -TJTOS 

i/,fut.2pass. 
KaTair\a.yriffou.ai) . 


AveA7rio"Tos,  -ov,  un- 
expected. 


(char.  7), 
I  dig  up. 

TroKrjpuTTco      (char. 
7),  I  proclaim,  dis- 
inherit. 
tctTcvTTctf,  J.  arrange. 


KaTa<J>A67&>,  I  burn 
down. 

Kpa£a>,  I  croak,  cry 
out,  shriek ;  the 
perf.  2  has  the 
force  of  a  present. 


-eous,  \Atav,   very,    very 
6,  Themistocles.  much. 


TapaTTco  (char.  7),  I 

disturb.    • 
Tapaxn,  -iis,   7';,  dis- 

turbance,disorder. 
TvjU/3os,    -ov,     6,    a 

tomb. 
4>uAaTTco  (char.  7),  I 

guard. 

EXERCISE  113. — GREEK-ENGLISH. 

MT;  Tvfjtfiov  Tt6afj.iJ.fvov   avopv^ys.      2.    Af  <ppevwv  Tapaxat 
\ay£av  Kat  o~o<pov.     3.  ®ffit(TTOK Aea,  TOV  AQi]vaiov,  6  TTOTTJP 


KaTctTrATjTTco  (char. 
7),  I  strike  down, 
astound,  frighten. 


Opeyw,  I  reach  out 
the  hand ;  mid.,  I 
desire. 


youth. 
napa7rAa|co,    I    lead 

astray,  mislead. 
TlevriTfvw,  I  am  poor 


airfK7)pv£f  Sta  Tas  fv  TYJ  vfOTrjTi  apapTtas.  4.  ©eos  Traj/ra  fv  ry 
Qvffft  aptffTa  StaTfTaxfv.  5.  nAouro^  excov,  o-rjv  xftPa  TrevTjTeuoi)- 
fftv  opf£ov.  6.  Eav  tx<»/J.fv  xpWTct,  4|o/xeu  <pt\ovs.  7.  Aiai> 
<pi\wv  fffavTov,  ovx  e£eis  <pt\ov.  8.  Of  Tro\ffj.tot  fSicaxG'no'av.  9. 
IIoAAa  fj.fv  avfXirtffTa  irpaTTeTat,  TroAAa  8e  7T€7rpa«:Tcti,  TroAAa  8c 
irpax^i](ffTai.  10.  Ej  Tro\f/j,<av  Kai  irpa.yu.aTwv  c/)po>/Tj^6is.  o  ^ioj 
o~ov  TI 


EXERCISE  114. — ENGLISH-GREEK. 

1.  The  barbarians  were  pursued  (aor.)  by  the  Greeks.  2. 
The  barbarians  fled  into  the  city.  3.  The  enemy  burnt  down 
the  city.  4.  Thou  attendest  (carest  for,  gen.)  war.  5.  Thou 
carest  for  business.  6.  Caring  for  war  and  business,  thou  art 
troubled.  7.  Many  fine  deeds  were  done  by  the  Greeks.  8.  The 
women  frightened  by  the  enemy  (aor.  2  pass.)  shrieked  (aor.  2). 

3.  VERBS  WHOSE  CHARACTERISTIC  is  A  f  SOUND  (8,  T,  8). 
Pure   characteristic,  T,   8,   0 ;   impure   characteristic   in   the 
present  and  imperfect,  f,  more  seldom  cnr. 

Active.  Middle.  Active.  Middle. 

Pres.     TTftBw,  I  per-      irfid-ofjtat.      <£pct£ 

suade.  known. 

Perf.  1.  TTf-irft-Ka,  irf-irfiff-fnat.  Trf-tppa-Ka, 

Perf.  2.  iTf-irotd-a,  I  trust. 
Fut.       iTfi-ffw,  Trft-ffofj.at.       cppa-crco, 

Aor.  1.  fTTfi-ffa.  f-<ppa-ffa, 


irf-(ppao~-fj,at. 
<ppa-ffofj.at. 


Passive. 

Aor.  1.     f-Trttff-8ijv.  f-cf>paff-Qr]v. 

Fut.  1.     Tffio'-O'riffo/j.ai.  c/>pacr-6rjcroju< 

Verbal  Adj.  Treia-Tfov,  cppaoTeos,  -a,  -ov. 

VOCABULARY. 

'A(j.apTavw,    I     miss  j  Hi/  (for  fav),  if. 
the  mark,  err,  sin.    HSrj,  already. 


'Apirafa,  I  rob,  plun- 
der. 

Acria,  -as,  77,  Asia. 

AvOts,  again. 

Aiif'os,  -ous,  TO,  thirst. 

ApaKtav,     -ovros,     o, 
Draco. 

E7Kco/ttoj/, 
eulogy ; 
comium. 

ETI,  yet ; 
further. 

ElKppOffWTJ,        -7JS, 


-ov, 
our 


T], 


I  soften 
(juoAa/cos,  soft). 

M6T€7re«Ta,  after- 
wards, hereafter. 

Mi0pi8ctT7]s.  -ov,  6, 
Mithridates. 

OA/3os,  -ov,  6,  riches, 
prosperity,  happi- 
ness. 

Onafa,  I  cause  to 
follow,  bestow. 

Tiavu,  I  cause  to 
cease;  I  free 
from;  mid.,  I  cease 

HftOw  (with  ace.),  I 


persuade,  con- 
vince ;  perf.  mid., 
I  trust,  yield  my- 
self. 

IIA7J77;,  -rjs,  f),  a 
stroke. 

'Ptyos,  -ous,  TO,  stiff- 
ness, cold. 

2/ca8ctfco,  I  scatter. 

~S,iravi£io,  I  make 
rare,  I  am  rare. 

~S,Tpf^>w,  I  turn  back. 

Sfi/apyuofct),  I  put  to- 
gether, fit,  accom- 
modate. 

*pa£o,  I  declare, 
speak. 


joy,  gladness. 
E</>7)/3os,  -ov,  o,  youth. 

EXERCISE  115. — GREEK-ENGLISH. 

1.  Tlavfov  fif,  w  <pt\f,  TTOVWV,  aKfSaffov  Sf  fieptfivas,  ffTpetyov  8e 
av9ts  eis  fvtppoffwas.  2.  MiOpiSaTrjs  Afftav  7^p7ra/cei/.  3.  Aoyurov 
Trpo  epyov.  4.  Of  6eot  Tots  OvrjTots  oA/3oi/  wiraffav.  5.  'O  ©eos 
atravTa  awripu.oKfv.  6.  Hi/  o~v  KO.KWS  StKaffys,  fff  Qeos  fifTfWftTU 
SiKafffi.  7.  Ei/  TOIS  ApaKOVTOs  vofiots  fiia  airaatv  wptffTo  TOIS 
afiapTavovffi  ^jj.ta,  BavaTOs.  8.  "firtp  fffavTov  /J.TJ  <ppao"ys  fyK.wfj.ta. 
9.  Of  TWV  'EAATjvcoi/  ec^Tj/Soi  eifljcrfhjo'cw  (pfpftv  \tfjov  Tf  Kai  Sivf/os 
Kai  fiiyos,  fTt  8e  irXriyas  Kai  irovovs  aAAous. 

EXERCISE  116. — ENGLISH-GREEK. 

1.  Cares  are  scattered.  2.  Cares  will  be  scattered.  3.  Happi- 
ness is  bestowed  by  the  gods  on  mortals.  4.  Draco  appointed 
one  punishment,  (namely)  death,  for  all  sins.  5.  We  shall 
always  admire  the  Athenians.  6.  The  Athenians  have  been 
always  admired.  7.  The  Greeks  accustomed  their  youth  to 
bear  all  labours.  8.  Socrates  was  admired  on  account  of  hia 
wisdom.  9.  The  song  has  scattered  all  our  cares. 


HUMAN  PHYSIOLOGY.— IV. 

DIGESTION. 

WE  come  now  to  consider  the  first  step  in  thq  chain  of  functions 
necessary  for  the  continuance  of  animal  life.  By  the  term  diges- 
tion that  process  is  signified  by  which  the  food  is  reduced  to  a 
proper  condition  for  absorption  into  the  blood,  there  to  furnish 
materials  for  the  growth  and  support  of  the  body,  and  the  pro- 
duction of  that  heat  without  which  the  life  of  warm-blooded 
animals  could  not  be  sustained.  Our  first  step  here,  as  in  all 
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similar  oasei,  must  be  to  consider  the  structure  of  the  organs, 
and  tlion  afterwards  describe  their  functions  or  u«es.  The 
parts  oonoernod  in  digestion  may  be  conveniently  divided  into 
two — the  alimentary  canal  itself,  and  various  organs  supple- 
mentary thereto.  We  will  first  examine  the  alimentary  canal. 
This  i«  a  long  tube,  measuring  in  the  adult  nearly  thirty  feet.  It 
commences  at  the  mouth,  and  terminates  at  the  lower  extremity 
of  tho  l>owol  at  the  anus.  It  varies  very  much  in  sire  in  different 
parts  of  its  course,  but  has  certain  character*  which  are  common 
to  it  throughout  its  whole  extent.  Its  walls  are  formed  externally 
of  muscular  fibre,  and  internally  by  a  membrane  which,  from  its 
ii  of  secreting  mucus,  is  called  the  mucous  membrane. 
This  membrane  i«  always  present  where  the  external  and  in- 
ternal surfaces  of  the  body  communicate,  and  is  a  continuation 
inwards  of  the  skin,  which  it  closely  resembles  in  structure, 
being  but  slightly  modified  to  adapt  it  to  its  different  office.  The 
analogy  between  the  two  is  well  shown  by  the  fact,  that  where 
skin,  as  in  certain  surgical  operations,  has  been  brought  into  the 
position  of  mucous  membrane,  it  has  become  gradually  changed, 
so  as  to  perform  the  duties  of  the  membrane  it  replaced.  The 
mucous  membranes  differ  according  to  the  positions  in  which 
they  are  found,  but  all  consist  of  a  thin  membrane  spread  over  a 
highly  vascular  tissue,  and  supporting  a  layer  of  cells  which  have 
the  power  of  secreting,  or  separating  from  the  blood,  the  pro- 
tective fluid  mucus  from  which  the  membrane  derives  its  name. 
Mucus,  as  generally  met  with,  is  a  peculiarly  viscid  fluid,  trans- 
parent  and  colourless,  or  nearly  so,  not  soluble  in  water,  and  as 
a  rule  sinking  to  the  bottom ;  alkaline  in  reaction,  containing 
about  6  per  cent,  of  solid  matter.  Its  purpose  is,  as  has  been 
said,  to  protect  tho  surfaces  by  which  it  is  secreted,  and  in  health 
the  quantity  is  only  just  sufficient  to  answer  that  end ;  but  if  the 
membrane  be  inflamed,  whether  by  cold  or  by  the  presence  of 
some  foreign  substance,  the  secretion  is  largely  increased,  and  if 
the  irritation  be  continued,  it  eventually  changes  its  character  and 
becomes  purulent.  To  increase  the  secreting  surface  all  mucous 
membranes  present  pits  or  depressions — some  simple  and  shal- 
low; others,  deep  tubes,  straight  and  single,  or  convoluted  and 
compound.  Those  are  the  simplest  form  of  what  are  called 
secreting  glands ;  the  larger  glands  do,  in  fact,  only  differ  from 
them  in  size  and  complexity  of  structure. 

The  commencement  of  the  alimentary  canal — the  mouth — is  a 
nearly  oval-shaped  cavity,  enclosed  by  the  muscular  walls  of  the 
cheeks,  and  the  bony  walls  of  the  upper  and  lower  jaw-bones.  Its 
roof  is  made  by  the  upper  jaw-bones  in  conjunction  with  the 
palate-bones,  whilst  its  floor  is  formed  of  the  muscular  tongue 
and  tho  inner  surface  of  the  lower  jaw,  covered  by  mucous  mem- 
brane. It  communicates  behind  with  the  pharynx,  and  contains 
some  parts  of  great  importance  in  connection  with  tho  function 
we  are  considering — the  tongue,  the  teeth,  the  palate,  and 
several  glandular  structures.  The  tongue  and  palate  are  two  of 
the  principal  factors  in  the  first  part  of  the  act  of  swallowing, 
but  as  they  have  already  been  considered  in  our  papers  on 
"  Animal  Physiology"  (Vol.  I.,  p.  321),  we  may  pass  on  at  once 
to  consider  the  teeth. 

In  the  human  being,  it  is  well  known,  the  teeth  appear  in  two 
distinct  sets — the  milk,  or  temporary,  and  the  permanent.  The 
milk-teeth  consist  of  twenty,  ten  in  each  jaw ;  they  begin  to 
make  their  appearance  when  the  child  is  about  six  months  old, 
and  are  generally  complete  at  the  age  of  two  years.  The  per- 
manent teeth  are  thirty-six  in  number,  and  replace  the  temporary 
set,  commencing  to  appear  about  the  ago  of  six,  and  not  being 
complete  till  tho  eighteenth  year,  and  very  often  not  till  a  much 
later  period.  The  permanent  teeth  are  distributed  equally 
between  tho  jaws,  and  consist  of  four  incisors,  or  cutting  teeth, 
placed  in  tho  centre ;  two  canine  (dog-teeth),  one  on  each  side  of 
the  incisors  ;  four  bicuspids,  next  to  the  canine ;  and  six  molars 
situated  farthest  backwards — the  last  molar  tooth  on  each  side, 
in  consequence  of  its  late  appearance,  is  known  by  the  name  of 
"  dens  sapientiae,"  or  wisdom-tooth.  Every  tooth  consists 
anatomically  of  three  parts — the  crown,  the  part  which  projects 
above  tho  jaw ;  the  fang,  that  portion  which  is  inserted  into 
tho  socket  of  the  jaw ;  and  tho  nock,  the  narrow  portion  joining 
tho  previous  two.  Into  the  structure  of  teeth  three  substances 
enter,  all  modifications  of  bone  tissue,  differing  mainly  in  the 
relative  proportion  of  animal  and  mineral  elements,  and  con- 
sequently in  their  degrees  of  density  and  hardness ;  they  are 
dentine,  or  ivory,  which  holds  the  middle  place  as  to  hard- 
ness, consisting  of  about  28  per  cent,  animal  to  72  of  earthy 


matter,  and  forms  the  greater  part  of  the  tooth,  both  crow* 
and  fan*.  When  a  Motion  of  »  tooth  is  mad*,  the  dentine 
ill  found  to  enclose  a  cavity  into  whioh  pntfeeta  » 


nerves.  It  is  the  exposure  of  this,  and  it.  irritation  by  foreign 
substances,  when  the  hard  portion  of  the  tooth  is  decayed,  that 
gives  rise  to  the  sxcruciaamg  pain  of  toothache.  Covering  the 
whole  of  the  crown  of  the  tooth,  as  far  aa  Hi  junction  with  Urn 
fang,  is  a  thin  layer  of  extremely  dense  material  the  enamel  s 
this  is  the  hardest  of  any  organic  sahstsBM,  and  r  ••>!>!  of 
961  parts  of  mineral  to  but  3|  of  animal  matter.  Prom 
the  termination  of  the  enamal,  the  fang  of  the  tooth  is  covered 
by  a  layer  of  the  softest  of  the  three  nuiaiMhisiil  iilnmium 
the  oementnm.  This  very  closely  resembles  bone  in 


and  density,  and  is  most  abundant  •boot  the  apex  of  the  fang, 
where  it  has  a  tendency  in  old  people  to  increase  irnaeii1ere.il tj. 
and  occasionally  gives  rise  to  great  pain  and  inconvenience. 

The  form  of  the  teeth,  and  the  arrangement  of  their  component 
structures,  vary  according  to  the  food  on  which  the  *»<f«fj  is 
designed  to  live.  In  the  carnivora,  or  flesh-feeders,  the  teeth 
are  sharp-pointed,  adapted  for  tearing  the  food.  In  the  glisil 
nivora,  or  grass-feeders,  the  teeth  are  broad,  aad  are  made  «p 
of  vertical  plates  composed  of  enamel  with  TittntiiBi.  whioh 
alternate  with  similar  plates  of  dentine.  The  result  of  tUe 
provision  is,  that  owing  to  the  differing  degrees  of  hardness  of 
the  two  sets  of  plates,  they  wear  unevenly,  keeping  the  ear* 
face  of  the  tooth  constantly  roughened,  and  so  better  fitted  to 
triturate  and  reduce  to  pulp  the  herbage  and  grain  on  which 
these  animals  feed.  One  class  of  animals  which  gnaw  or  nibble, 
such  as  the  hare,  the  rabbit,  the  mouse,  etc.,  have  large  front 
teeth,  which  are  kept  constantly  sharp  by  the  enamel  being  re- 
striated  to  the  anterior  surface.  The  posterior  surface,  being 
formed  of  dentine,  wears  more  easily,  so  that  these  teeth  always 
present  a  surface  like  the  cutting  edge  of  a  chisel. 

Resemblances  to  the  teeth  of  both  the  *iitrml  and  vegetable 
feeders  are  found  in  those  of  man,  and  the  natural  inference  is 
that  he  was  designed  to  be  omnivorous — to  live  on  a  mixed  diet. 

In  connection  with  the  month  are  three  pairs  of  snnrnHiie; 
glands — namely,  the  parotids,  situated  immediately  below  and 
in  front  of  the  opening  of  the  external  ear,  and  communicating 
with  the  mouth  by  ducts,  which  open  just  opposite  the  second 
molar  tooth  of  the  upper  jaw  ;  the  snbmaxillary,  situate  below 
the  jaw;  and  the  snblingual,  under  the  tongue.  These  hare 
ducts  which  open  into  the  mouth  beneath  the  tongue.  The 
secretion  of  these  three  sets  of  glands  is  the  fluid  called  saliva, 
which  differs  considerably  from  the  ordinary  mucus  secreted  by 
the  mucous  membrane  of  the  month.  In  addition  to  assisting 
the  latter  in  moistening  the  mouth  and  lubricating  the  food,  it 
plays  an  important  part  in  changing  some  of  the  constituents 
of  the  food.  This,  as  well  as  its  composition,  will  be  more  fully 
described  when  we  come  to  speak  of  the  changes  the  food  under* 
goes  in  its  passage  through  the  alimentary  canal. 

Communicating  with  the  month,  but  partly  divided  from  it 
by  the  hanging  curtain  of  the  soft  palate,  which  during  the  act 
of  deglutition  is  raised,  so  as  to  close  the  hinder  passages;  of 
the  nose,  is  a  conical-shaped  cavity,  the  pharynx.  In  the  space 
thus  called  seven  openings  are  seen :  the  month,  the  posterior 
orifices  of  the  nose,  the  Enstachian  tabes,  which  are  duct* 
leading  to  the  internal  ear  ;  the  larynx,  or  windpipe,  jiioieetod 
by  its  little  leaf -like  cover,  the  epiglottis ;  and  behind  the  last 
the  oesophagus,  or  gullet.  The  oesophagus  is  about  nine  inches 
in  length,  and  extends  from  the  pharynx  to  the  stomach ;  its 
direction  is  towards  the  left  side  ;  it  passes  downwards  through 
the  thorax,  and,  perforating  the  diaphragm,  enters  the  stomach 
at  its  left  upper  extremity,  just  at  which  point  the  muscular 
fibres  of  the  oesophagus  are  arranged  in  a  circular  form,  so  as 
to  keep  the  opening  closed  save  when  food  is  being  swallowed, 
or  during  the  act  of  vomiting. 

The  stomach,  which  is  the  most  widely  dilated  part  of  tb* 
canal,  varies  much  in  size  in  different  individuals.  In  shape  it 
is  a  conical  bag  twisted  on  itself,  and,  like  the  remainder  of  the 
canal,  has  an  external  muscular  wall  and  an  internal  mooons 
memorano.  It  is  extremely  elastic,  to  enable  it  to  adapt  itself 
to  its  various  degrees  of  fulness,  and  is  situated  in  the  abdomen 
rather  towards  the  left  side,  and  in  immediate  contact  with  its 
anterior  wall.  It  is  also  in  relation  with  the  left  lobe  of  the 
liver,  the  pancreas,  the  spleen,  and  the  heart.  From  the 
latter  it  is  separated  by  the  diaphragm.  Its  approximation  to 
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the  heart  gives  the  explanation  of  the  difficulty  of  breath- 
ing and  palpitation  sometimes  experienced  after  a  full  meal, 
and  of  the  frequent  pain  in  the  region  of  the  heart  com- 
plained of  by  persons  suffering  from  stomach  derangement, 
for  when  it  ia  distended  either  by  a  full  meal  or  by  flatulence, 
it  pushes  upwards  the  diaphragm,  and  thus  contracting  the 
capacity  of  the  chest,  presses  upon  the  heart,  and  embarrasses 
the  respiration.  The  muscular  coat  of  the  stomach  consists  of 
three  distinct  layers,  which,  by  the  peculiarity  of  their  arrange- 
ment, enable  the  walls  to  perform  three  distinct  offices — to  keep 
the  orifices  of  the  stomach  closed,  save  when  it  is  necessary 
to  admit  food,  or  allow  of  the  escape  of  the  digested  food  into 
the  intestine ;  to  keep  the  walls  of  the  stomach  in  constant 
contact  with  its  contents,  so  ac  to  exercise  some  amount  of 
pressure  upon  them ;  to  impart  to  those  contents  a  peculiar 
kind  of  double  motion,  in  order  that  they  shall'be  intimately 
mixed  and  every  portion  brought  in  contact  with  the  gastric 
juice. 

If  the  mucous  membrane  of  the  stomach  be  examined 
when  the  organ  is  distended,  it  is  found  to  present  a  smooth, 
velvety  appearance  ;  but  when  the  organ  is  empty  it  is  drawn 
into  rugae,  or  folds.  If  it  be  examined  with  a  slightly  magnifying 
power,  it  is  seen  to  have  a  kind  of  honeycomb  look,  the  re- 
sult of  the  presence  of  a  number  of  shadow  depressions,  or 
cells,  at  the  bottom  of  which  minute  orifices  are  visible.  These 
are  the  mouths  of  the  tubular  glands,  which  secrete  the 
gastric  juice,  the  office  of  which  will  be  presently  described. 

The  right  upper  extremity  of  the  stomach  is  placed  on  a 
lower  level  and  more  anteriorly  than  the  one  which  communi- 
cates with  the  oesophagus.  It  opens  by  a  narrow  valvular  kind 
of  orifice  into  the  first  part  of  the  small  intestine,  which  is  a 
tube  of  about  twenty  feet  in  length,  gradually  diminishing  in 
size  from  its  commencement  to  its  termination.  It  is  arbi- 
trarily divided  into  three  parts — the  first,  into  which  the 
stomach  opens,  is  called  the  duodenum,  and  is  about  ten  inches 
in  length.  From  its  junction  with  the  stomach  it  first  of  all 
ascends,  coming  in  relation  with  the  under  surface  of  the  liver ; 
it  then  descends  and  crosses  to  the  left  side  of  the  body,  where 
it  terminates  in  the  second  portion,  called  the  jejunum.  These 
constitute  about  two-fifths  of  the  small  intestines.  There  is 
no  characteristic  mark  to  distinguish  where  the  jejunum  ter- 
minates and  the  ileum  begins.  The  ileum  is  the  lowermost 
portion  of  the  small  intestine,  and  is  twisted  into  many  coils  or 
convolutions.  The  large  intestine  extends  from  the  termina- 
tion of  the  ileum  to  the  lower  opening  of  the  canal.  Like  the 
small  intestine,  it  may  be  divided  into  three  parts.  The  caecum, 
into  which  the  ileum  opens,  is  a  blind  pouch,  shut  off  from  the 
small  intestine  by  a  valve,  and  is  the  most  dilated  portion  of 
the  large  intestine.  It  is  situated  in  the  lower  portion  of  the 
right  side  of  the  abdomen.  From  the  caecum  springs  the  colon, 
which  first  of  all  passes  directly  upwards  along  the  right  side 
of  the  abdomen,  then  curves  across,  lying  immediately  below 
the  liver  and  stomach  to  the  left  side,  where  it  becomes 
much  narrower,  and  is  twisted  into  many  coils,  from  which 
cause  it  here  receives  the  name  of  the  sigmoid  flexure.  From 
the  termination  of  the  colon  the  rectum,  so  called  on  account 
of  its  comparative  straightness,  continues  the  intestine.  This 
is  the  terminating  portion  of  the  alimentary  canal. 

The  structure  of  the  intestines  resembles  that  of  other  parts 
of  the  alimentary  canal,  being  externally  composed  of  muscular 
fibre,  which  is  here  arranged  in  two  layers,  and  internally  of 
mucous  membrane.  The  characters  of  the  mucous  membrane 
vary  according  to  the  part  of  the  intestine  which  is  examined. 
In  the  small  intestine,  especially  the  upper  part,  are  found  ap- 
pearances which  do  not  occur  elsewhere.  In  the  first  place, 
owing  to  its  much  greater  extent  than  the  muscular  walls,  the 
mucous  membrane  hangs  in  transverse  folds,  which  partly 
obstruct  the  canal,  and  perform  a  double  office,  serving  to  retard 
the  passage  of  the  food  through  the  intestines,  and  to  present 
a  larger  surface  for  absorption.  Another  of  the  peculiarities  of 
this  membrane  is  caused  by  another  provision  for  the  per- 
formance of  the  same  function  of  absorption.  When  the  mucous 
membrane  is  examined,  it  presents  a  fleecy,  velvety  appearance. 
This,  when  magnified,  is  found  to  be  due  to  the  presence  and 
projection  from  its  surface  of  great  numbers  of  little  club-like 
processes,  called  villi.  These  are  exclusively  confined  to  the 
small  intestines,  and  are  so  closely  set  that  it  is  calculated  that 
there  are  not  fewer  than  four  millions  of  them.  Each  villus 


consists  of  a  fold  of  mucous  membrane,  enclosing  a  network  of 
blood-vessels,  and  also  of  another  set  of  vessels,  called  lacteala  ; 
these  latter  convey  the  prepared  elements  of  the  food  into  the 
circulation,  and  will  be  further  described  when  we  have  traced 
the  food  to  its  destination.  Numerous  little  glanda  are  found 
scattered  throughout  the  whole  extent  of  the  intestines,  the 
secretions  of  which  perform  minor  parts  in  the  function  of 
digestion. 

We  must  now  consider  those  organs  which,  though  not  a 
portion  of  the  alimentary  canal,  act  important  parts  in  preparing 
the  food  for  assimilation  by  the  system ;  these  are  two  in 
number — and  have  this  in  common,  that  they  are  both  glan- 
dular structures — the  liver  and  the  pancreas. 

The  liver,  which  is  the  largest  gland  in  the  body,  weighing 
generally  from  three  to  four  pounds,  in  external  appearance  is  a 
large  flat  substance  of  a  dark-brown  colour,  and  is  divided  into 
two  principal  lobes,  the  right  being  much  larger  than  the  left. 
It  measures  from  ten  to  twelve  inches  transversely,  and  from  five 
to  six  inches  from  before  backwards  ;  it  is  situated  on  the  right 
side  of  the  abdomen,  in  contact  with  the  diaphragm,  but 
stretches  across  beyond  the  middle  line,  so  that  the  left  lobe  is 
in  relation  with  the  stomach  and  duodenum.  The  anterior  sur- 
face of  the  liver  is  convex,  and  the  upper  and  back  part  much 
thicker  than  the  lower  edge.  Its  under  surface  is  concave,  and 
presents  about  the  centre  of  its  lower  edge,  near  the  junction  of 
the  right  and  left  lobes,  a  hollow  containing  a  conically-shaped 
bag — the  gall-bladder.  This  acts  as  a  reservoir  for  the  bile,  and 
from  it  springs  a  duct  which,  after  joining  a  similar  one  from 
the  pancreas,  opens  inbo  the  duodenum.  Along  this  duct  the  bile 
is  poured  into  the  intestines. 

If  a  section  of  the  liver  is  made,  it  is  found  to  be  composed  of 
an  immense  aggregation  of  small  lobules,  each  of  which  consists 
of  branches  of  blood-vessels,  both  vein  and  artery,  bile-ducts,  and 
the  secreting  cells,  which  have  the  power  of  extracting  the  bile 
from  the  blood.  All  these  elements  are  bound  together  by  con- 
nective tissue,  which  is  a  continuation  inwards  of  the  external 
capsule  of  the  liver. 

The  liver,  in  common  with  all  other  organs,  has  special  vessels 
to  supply  it  with  nutritive  blood.  This  it  derives  from  the 
hepatic  artery ;  but,  in  addition,  it  has  another  supply  peculiar 
to  itself.  The  portal  vein,  which  carries  the  whole  of  the  blood 
distributed  to  the  stomach,  spleen,  and  small  intestines  back 
towards  the  heart,  instead  of  going  direct  to  that  organ,  enters 
the  liver,  and  splits  up  into  innumerable  small  branches,  thus 
bringing  this  blood,  which  contains  the  products  of  digestion, 
into  immediate  contact  with  the  secreting  cells  of  the  liver; 
and  it  is  from  this  blood  that  the  bile  is  mainly  secreted. 

In  addition  to  secreting  the  bile,  the  liver  has  another  rather 
peculiar  duty  to  fulfil — that  of  changing  some  of  the  elements 
contained  in  the  blood  into  sugar,  the  ultimate  destination  of 
which  is  probably  the  lungs,  where  it  is  consumed  in  the  respira- 
tory process,  and  contributes  to  the  production  of  animal  heat. 

The  pancreas,  or  sweetbread,  is  a  long  thin  gland,  in  shape 
something  like  a  dog's  tongue,  lying  deep  in  the  abdomen,  imme- 
diately below  the  stomach,  its  left  extremity  being  in  connection 
with  the  spleen,  and  the  right  coming  into  relation  with  the  left 
lobe  of  the  liver.  In  structure  it  closely  resembles  the  salivary 
glands,  and  its  secretion,  the  pancreatic  juice,  has  many  points 
of  resemblance  to  saliva.  Along  the  centre  of  the  gland  runs  its 
duct,  which,  as  has  been  said,  joins  that  from  the  gall-bladder, 
and  empties  itself  into  the  duodenum. 

In  describing  the  alimentary  canal  we  have  spoken  of  it  all  the 
way  through  as  having  two  coats,  but  that  part  of  it  which  is 
contained  in  the  abdomen  has,  in  common  with  the  rest  of  the 
abdominal  organs,  an  external  covering  formed  by  a  membranous 
closed  sac,  which  lines  the  abdominal  walls,  and  is  reflected  on 
to  the  organs  contained  within  them.  This  sac  is  called  the 
peritoneum,  and  is  one  of  the  serous  membranes,  which  differ 
from  the  mucous  in  being  closed  sacs,  containing  a  certain 
quantity  of  fluid.  Other  serous  membranes  are  the  pleurae,  the 
pericardium,  and  the  arachnoid ;  also  the  various  bursaa  scat- 
tered about  the  body,  the  office  of  which  has  been  already 
described.  The  peritoneum  sends  out  processes  which  act  as 
ligaments,  holding  the  various  organs  in  their  places,  and  it  also 
serves  to  prevent  any  undue  amount  of  friction  between  them. 

We  have  now  examined  all  the  parts  that  are  concerned  in  the 
function  of  digestion,  and  must  pass  on  to  examine  the  nature 
and  sources  of  the  different  varieties  of  food. 
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LESSONS  IN  ASTRONOM Y.— X 1 1 1 

JUPITER    (•'  -BATDBN — URAMD8 — KXPTUKt. 

WHEN  we  examine  Ju;  '7)  with  tho  aid  of  a  (food  tele- 

scope, the  moat  remarkable  feature  that  strike*  us  is  the  nnmbor 
of  almost  parallel  belts  which  mark  it*  surface,  a*  shown  in  the 
accompanying  view  of  tho  planet.  Bonn  t 

changes  take  plaeo  in  tin-  number  and  appoaranoo  of  those  belts  j 

•<!-,  they  remain  for  a  long  time  almost  unchanged. 

They    seem    to   consist   of   large 

mosses  of  cloud,  with  which  tho 

atmosphere  is  so  charged  that  tho 

surface  of  the    planet  itaolf  can 

In-  MTU.  and  are  arranged 

i -i  l>y  tin-  rapid  rotation  of 
tlir  planet,  coupled  with  its  im- 
mense size — the  equatorial  portion 
of  its  surface  travelling  about  4CO 
mill-*  a  minute,  while  tho  speed  of 
tho  corresponding  portion  of  tho 

is  only  17  miles  in  tho  same 
time. 

Distinct  markings  or  spots  are 
at  times  visible  on  these  belt*,  and 
remain   constant  sufficiently  long 
to  enable  us  to  ascertain  the  time 
the  planet  occupies  in  rotating  on 
its  axis,  which,  as  a  result  of  many 
such   observations,  we  find  to  be 
9  hours  55  J  minutes.     This  is,  as 
will  bo  observed,  a  much  shorter 
period    than  that  of    tho  planets 
already    considered,   and    is    the 
more     remarkable    when    we    re- 
member tho  great  size  of  Jupiter. 
By    observing    the   attractive   in- 
fluences of  tho  planets  on  one  another,  astronomers  are  enabled 
to  calculate  their  respective  densities,  and  they  find  that  the 
density  of  Jupiter  is  less  than  a  quarter  that  of  the  Earth,  or,  in 
other  wordc,  Jupiter,  taken  bulk  for  bulk,  weighs  less  than  a 
quarter  as  much  as  the  Earth  does.    The  density  of  the  latter  is 
about  five  and  a-half  times  as  great  as  that  of  water.     Jupiter, 
therefore  (and  Saturn  also),  has  a  density  little  greater  than  that 
of  water.     From  thia 
and      other     causes 
some        astronomers 
have   supposed    that 
the  planet  may  con- 
sist   of  a  largo    en- 
velope    of    a    dense 
atmosphere    charged 
with      clouds,      and 
within  it  a  planet  of 
much  smaller  dimen- 
sions, and  approach- 
ing  more    nearly   to 
the    density    of    the 
earth.     This  is,  how- 
ever, mere  conjecture. 
In  consequence  of 
its     rapid     rotation,  f<lg 

Jupiter  is  very  much 

flattened  at  the  poles,  tho  difference  between  its  polar  and 
equatorial  diameters  amounting  to  about  ^,  or  nearly  5,000 
miles. 

SATURN. 

The  interval  between  the  planets  is  now  becoming  wider  and 
wider,  and  we  have  to  pass  nearly  400  millions  of  miles  beyond 
the  orbit  of  Jupiter  before  we  reach  that  of  Saturn  (h).  The 
mean  distance  of  this  body  from  the  sun  is  872,135,000  miles, 
but  owing  to  the  eccentricity  of  its  orbit,  the  real  distance  may 
he  greater  or  less  than  this  by  nearly  50,000,000  miles.  In  this 
immense  orbit  Saturn  revolves,  accomplishing  his  journey  round 
it  in  10,729'2  days,  or  nearly  294  years.  In  size  it  comes  next 
to  Jupiter,  having  an  equatorial  diameter  of  71,904  miles.  Its 
polar  compression  is,  however,  greater  than  that  planet's,  being 
set  down  by  different  observers  at  J  or  ^  of  the  diameter.  The 
flattening  is  not  so  much  observed  as  it  otherwise  would 
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be,  on  account  nl  the    ring  with  which  the  planet  is 


Thi*  ring  U  the  moet  remarkable  peculiarity  of  flatom,  and 
appear*  to  be  quite  unique  in  the  whole  *y*t*m.  To  the  eariy 
observers  it  caused  a  considerable  degree  of  wonder.  Galileo, 
when  he  ftnrt  directed  hi*  magia  tab*  to  the  planet,  obeerred  that 
it  appeared  somewhat  elongated,  a*  if  it  were  oval  fa  shape 
instead  of  round,  the  power  of  the  eariy  telescope*  not  being 
•afiajent,  nor  their  definition  good  enough,  to  show  the  real  eaoee 
of  the  appearance.  After  a  time 
he  advanced  the  opinion  that  the 
planet  WM  in  reality  triple,  having 
a  small  attendant  on  each  nde  of 
it.  Tbl*  was  believed  for  acme 
time,  till  gradually  the  Hag  began 
to  be  preeented  edgewiee  to  the 
earth,  and  then  disappeared  alto- 
gether. Thi*  the  aetrouomef*  of 
tho  day  were  unable  to  explain, 
and  were  for  a  time  much  per- 
plexed; but,  after  the  lapse  of 
about  half  a  century,  Huygens 
discovered  the  real  cause  of  them 
appearances,  and  announced  that 
Saturn  was  surrounded  by  a 
slender  flat  ring,  nowhere  touch- 
ing it.  He  also  predicted  the 
period  when  it  would  again  be- 
come invisible,  and  proved  to  be 
very  nearly  right  in  hi*  date*. 

After  a  short  time  it  was  dis- 
covered that,  in  place  of  one  ring, 
there  were  two  concentric  one* ; 
and  numerous  recent  obaerra- 

2*  tions  have  shown  that  these  again 

are  divided,  so  that  we  mn*t 
look  upon  the  whole  as  a  compound  or  multiple  ring,  made  up 
of  several  distinct  and  separate  ones.  Three  are,  however,  well 
marked,  the  innermost  of  which  is  commonly  known  a*  the  dusty 
ring,  and  is  partially  transparent  (Fig.  28).  From  several  pheno- 
mena that  have  been  observed,  there  seems  ground  for  supposing 
that  one  or  more  of  these  rings  may  be  fluid  rather  than  solid. 
The  outer  bright  ring  has  an  exterior  diameter  of  nearly 

170,000  miles,  and  it 
U  upwards  of  10,000 
miles  broad.  Th3 
interval  between  this 
and  the  inner  bright 
ring  is  but  slight,  but 
the  Utter  ha*  a 
breadth  of  17,000 
mile*,  and  that  of  the 
dar  k  ring  is  estimated 
at  about  half  this 
amount,  so  that  the 
united  breadth  of  the 
whole  U  very  great. 
Their  thiokne**  is, 
however,  but  small, 
being  variously  esti- 

2g  mated    at    from    4. 

to  250  mile*. 


seen  through  a  good  telescope,  the  appearance  of  this  planet  U 
very  beautiful.  At  times  the  ring  is  presented  with  it*  edge  t j 
us,  and  is  then  almost  invisible,  being  just  discernible  a*  a  thread 
of  light,  along  which  some  of  the  satellites  appear  to  be  travel- 
ling. As  the  earth  moves  out  of  the  plane  of  the  planet'*  equator, 
the  ring  opens  out  wider  and  wider,  the  projecting  sides  hiring 
the  appearance  of  handles,  whence  their  technical  name  OHM*. 

The  opening  of  the  ring  attained  it*  maximum  in  August, 
1869,  and  after  that  date  slowly  closed  up  again.  It*  edge 
was  directed  to  the  earth  again  about  the  close  of  the  year 
1876.  Sometimes  the  sun  is  on  one  side  of  the  plane  of  these 
rings,  and  the  earth  on  the  other.  The  dark  side  is  then  tamed 
towards  us,  and  the  rings  are  invisible.  Fig.  28  show*  the 
appearance  of  the  rings  in  1852,  a*  Been  by  Mr.  Da  we*. 

Continued  observations  have  revealed  to  us  two  more  remark- 
able facts  about  these  ring*.  The  first  is  that  the  planet  is  not 
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situated  in  the  centre  of  them,  one  of  the  arisen  being  larger  than 
the  other.  The  other  fact  is  that  the  dimensions  of  the  rings 
appear  to  fluctuate  from  day  to  day  in  a  way  that  is  explained 
by  supposing  the  rings  to  be  elliptical,  and  to  rotate  around  the 
planet.  Sir  W.  Herschel  fixed  the  period  at  10  hours  32£ 
minutes  Secchi,  however,  sets  it  down  at  14  hours  23J  minutes. 
This  rotation  and  eccentricity  appear  to  be  necessary  for  the 
stability  of  the  Saturnian  system. 

If  we  ndw  turn  our  attention  from  the  ring  to  the  planet  itself 
we  find  that  its  surface  is  marked  with  belts,  so  as  somewhat  to 
resemble  Jupiter's.  The  markings  are,  however,  more  faint,  and 
dark  spots  are  very  rarely  seen  on  them  hence  it  becomes  more 
difficult  to  ascertain  the  true  period  of  rotation.  It  may,  how- 
ever, be  set  down  at  a  few  seconds  short  of  10,^  hours. 

In  addition  to  the  compound  ring,  Saturn  is  accompanied  in 
its  journey  round  the  sun  by  eight  satellites.  Two  of  these — 
the  first  and  seventh — are  so  small  as  only  to  be  seen  in  the 
most  powerfid  telescopes ;  and  several  of  the  others  require  a 
good  instrument  to  show  them  well.  'Owing  to  their  distance 
from  us,  our  information  respecting  them  is  but  limited.  The 
annexed  table  shows  in  a  concise  form  the  most  important  facts. 
The  diameters,  however,  with  the  exception  of  Titan's,  are 
doubtful : — 


Name.         Mean  Distance.         Sidereal  Period, 

Diameter. 

1.   Mimas          120,800  miles.           Od.  22h.    37m. 

1,000  miles. 

2.  Enceladus    155,000 

1       8       53 

? 

3.  Tethys            191,000 

1     21       18 

500 

4.  Dione            246,000 

2     17       41 

500 

5.  Ehea            343,000 

4     12       25 

1,200 

6.  Titan             796,000 

15     22       41 

3,300 

7.  Hyperion  1,007,000 

21       7         8 

? 

8.  Japetus     2,314,000 

79       7       55 

1,800 

With  so  large  a  number  of  moons,  and  most  of  them  revolving 
so  rapidly,  the  sky  must  present  a  most  remarkable  appearance 
to  observers  on  the  surface  of  Saturn.  The  varying  phenomena 
of  the  ring  add  in  no  small  degree  to  this. 

"When  the  sun  is  shining  on  the  rings  they  will  appear  like  a 
huge  luminous  arc  spanning  the  sky,  and  the  shadow  of  the  planet 
will  be  seen  moving  along  them.  At  other  periods  the  sun  will 
be  on  the  further  side  of  the  rings,  which  will  then  only  be 
illuminated  by  the  reflection  from  the  planet's  surface.  In  lati- 
tudes a  little  removed  from  the  equator  there  mil  also  at  times 
be  very  frequent  eclipses,  caused  by  the  ring  intervening 
between  the  planet  and  the  sun. 

The  Earth  and  inferior  planets  will  be  quite  invisible,  as  the 
greatest  elongation  of  the  former  cannot  much  exceed  6°.  Mars, 
likewise,  will  seldom  be  seen,  as  it  cannot  be  more  than  10° 
removed  from  the  sun. 

URANUS. 

Of  the  two  planets  beyond  the  orbit  of  Saturn  comparatively 
little  is  known,  owing  to  their  great  distance  from  the  Earth. 
The  nearer  of  these,  Uranus  ($),  is  only  faintly  visible  to  the 
naked  eye.  It  was  discovered  on  March  13, 1781,  by  Sir  William 
Herschel,  though  it  was  some  few  months  before  its  planetary 
nature  was  recognised.  While  engaged  in  scanning  some  small 
stars,  he  was  struck  with  the  appearance  of  one  in  particular, 
and,  on  applying  higher  powers,  he  found  that  it  seemed  to 
increase  in  size  and  present  a  faint  disc.  It  also  exhibited  a 
proper  motion.  Herschel  accordingly  considered  it  to  be  a  comet, 
and  announced  its  discovery  as  such,  but  it  was  soon  found  to 
be  impossible  to  assign  to  the  wanderer  a  parabolic  orbit  that 
would  account  for  its  movements,  and  it  was  then  ascertained 
to  be  a  planet  moving  in  an  elliptical  orbit,  at  a  mean  distance 
from  the  sun  of  1,753,851,000  miles. 

Some  difficulty  was  experienced  in  deciding  on  a  name  for  the 
stranger.  The  name  cf  the  discoverer  was  suggested.  He  him- 
self, however,  proposed  to  call  it  Georgium  Sidus,  out  of  compli- 
ment to  George  III.;  but  as  the  names  of  the  other  planets  were 
derived  from  the  heathen  mythology,  it  was  decided  to  select  a 
name  for  this  from  the  same  source,  and  Uranus  was  at  length 
fixed  upon.  The  other  names  will,  however,  occasionally  be  met 
with. 

The  diameter  of  Uranus  is  a  trifle  more  than  33,000  miles.  Its 
period  of  rotation  is  not  yet  ascertained,  as  no  spots  or  belts 
have  been  detected  on  its  surface  which  might  afford  a  means  of 
determining  it.  It  takes  a  little  more  than  84  of  our  years  to 
complete  its  journey  round  the  sun,  its  period  being  30,686'82 
days.  One  remarkable  feature  in  connection  with  this  member 


of  our  system  is  the  great  inclination  of  its  equator  to  the  plane 
of  its  orbit,  the  poles  being  very  nearly  in  the  plane.  As  a  result 
of  this,  the  sun  is  at  different  periods  vertical  to  nearly  all  parts 
of  the  planet's  surface. 

Several  satellites  revolve  around  Uranus.  The  number,  how- 
ever, does  not  appear  to  be  definitely  ascertained.  Sir  William 
Herschel  stated  that  he  discovered  six,  and  two,  within  these, 
have  been  found  by  Lassell  and  Struve,  so  that  the  number  is 
by  many  astronomers  set  down  as  eight,  and  their  periods  of 
rotation  vary  from  2-J  to  107i  days.  Lassell,  however,  expresses 
his  firm  belief  that  the  total  number  yet  discovered  is  only  four, 
and  only  these  have  as  yet  been  named.  They  all  revolve 
in  a  direction  contrary  to  that  of  all  other  members  of  the 
system.  We  append  a  list,  as  has  been  done  in  the  case 
of  previous  planets.  Those  given  here  are  numbered  1,  2,  4, 
and  6  in  the  fuller  list : — 


Name.  Mean  Distance. 

Ariel  123,000  miles. 

Umbriel  171,000      „ 

Titania  281,000      „ 

Oberoa  376,000     „ 


Sidereal  Period.  Diamefcr. 

2d.  12h.  28m.  ? 

4       3     27  ? 

8     1C     55  ? 

13     11       6  ? 


The  history  of  the  discovery  of  this  planet  is  perhaps  one  of 
the  most  remarkable  pages  in  the  whole  history  of  astronomy. 
Uranus,  as  we  have  seen,  was  discovered  by  accident,  and  it  was 
some  time  before  it  was  admitted  to  be  a  planet.  With  Neptune 
the  case  was  vastly  different.  Nearly  half  a  century  ago  M. 
Bouvard  attempted  to  calculate  accurately  the  movements  of 
Uranus,  but  found  unexpected  irregularities  which  could  not 
then  be  accounted  for. 

If  the  planet  alone  were  revolving  round  the  sun,  its  place 
could  be  easily  assigned,  but  each  of  the  other  planets  exert  an 
influence  on  it,  and  these  influences  are  continually  varying. 
All  these  were,  however,  allowed  for,  and  yet  there  was  some 
disturbing  cause  which  drew  it  out  of  its  assigned  place. 

The  opinion  at  length  gained  ground  that  some  exterior  planet 
must  exist,  and  cause  these  deviations.  Accordingly,  in  the 
beginning  of  1843  Mr.  Adams  began  to  investigate  the  matter 
with  a,  view  to  ascertaining  the  place  the  exterior  planet  (should 
there  be  one)  ought  to  occupy,  and  its  elements ;  after  nearly 
two  years  of  diligent  inquiry,  he  announced  to  the  Astronomer 
Royal  the  results  of  his  enquiries.  Nothing  further  was  done  at 
the  time ;  but  soon  after  a  French  astronomer,  Le  Terrier,  inde- 
pendently applied  himself  to  the  same  question,  and  obtained 
results  closely  resembling  those  arrived  at  by  Mr.  Adams.  Upon 
this  a  search  in  the  locality  indicated  was  resolved  upon,  but 
some  little  time  was  occupied  in  commencing  it,  as  the  star 
maps  of  that  part  of  the  ecliptic  were  but  imperfect. 

Le  Verrier  then  published  a  slightly  revised  computation,  and 
on  the  18th  of  September,  1846,  M.  Galle,  of  Berlin,  directed  his 
telescope  to  the  spot  thus  indicated  by  Adams  and  Le  Verrier. 
A  small  star  not  laid  down  on  the  charts  was  at  once  seen,  and, 
on  careful  watching,  proved  to  be  the  suspected  planet,  which 
had  thus,  by  purely  theoretical  computations,  had  its  place 
marked  out  among  the  stars.  The  problem  thus  solved  almost 
simultaneously  by  two  astronomers  in  two  different  countries  is 
perhaps  one  of  the  greatest  ever  grappled  with  by  the  human 
mind,  and  reflects  the  greatest  honour  on  both  astronomers, 
though  unfortunately  the  effort  is  often  made  by  the  countrymen 
of  each  to  rob  the  other  of  his  share  in  the  discovery. 

Of  the  planet  itself  little  can  be  said.  It  revolves  around  the 
sun  at  the  mean  distance  of  2,746,271,000  miles,  which  is  con- 
siderably less  than  that  which  would  be  assigned  to  it  by  Bode's 
law.  In  this  orbit  it  completes  its  journey  in  60,126'7  days,  or 
nearly  164|  years.  The  eccentricity  of  its  orbit  is  but  small. 
Its  diameter  is  found  to  be  about  36,620  miles,  and  no  polar 
compression  has  as  yet  been  noticed.  Owing,  however,  to  its 
immense  distance,  it  would  not  easily  be  perceived  if  it  did  exist. 
Its  time  of  rotation  on  its  axis,  and  the  inclination  of  its  equator 
to  its  orbit,  are  unknown,  as  is  also  the  appearance  of  its  surface. 
Nothing,  indeed,  except  the  large  telescope  of  Lord  Bosse  can 
throw  much  light  on  these  points,  and  even  that  may  be  unable 
to  determine  all  of  them.  One  satellite  has  been  discovered  by 
Lassell,  revolving  round  Neptune  in  a  period  of  5  days,  21  hours, 
8  minutes,  at  a  distance  from  the  primary  of  220,000  miles. 

The  more  important  facts  respecting  the  planets  are  exhibited 
in  a  tabular  form  in  Vol.  II.,  p.  46. 
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LESSONS  IN  ENGLISH.— XLV 11 1. 

•MI.  '.1:8. 

WK  have  thus  oompletod  the  nominal  division  of  oar  subject, 

roview  the  noun,  the  article,  the  < 
•  1  the  preposition.     I  prooeod  to  take  up  the  second 

part,  or   tlio  verbal   division,  cot:.  •  :HJ    verb,   the  par- 

Biologically  considered  •  word}  the  verb  is 

the  word.    Tho  fact  seem*  to  impl.v  t    >t  the  ancients,  from  whom 
oar  grammatical  terms  oome,  regardt«l  the  verb  a*  t 

Whether  precedence  belongs  in  reality  to  the  verb  or  to 
the  noun,  the  domination  in  itiulf  in  not  descriptive  of  the  nature 
.•rb.     Lot  us  therefore  take  a  verb  and 
study  its  office  : — 

Alfred  «IMIM. 

;uivoraally  acknowledged  to  bo  a  verb.  What  is  its 
tl  character?  "A  verb,"  it  has  been  said,  "is  a  word 
whirh  signifies  to  bo,  to  do,  or  to  Buffer."  The  definition  hardly 
applies  to  tho  statement  that  A Ifred  sleeps.  Hut  Alfred  sleeps  is 
a  statement :  a  verb,  then,  may  bo  denned  as  a  word  which,  to- 
gether with  its  subject,  makes  a  statement ;  the  form  of  words 
may  be  shortened  and  simplified  by  our  saying  that  a  verb  is  a 
kick  affirms  or  declares.  Affirmation,  then,  is  the  ossonOB 
of  a  verb.  All  verbs  affirm  or  declare  something  of  their  sub- 
jects. Put  tho  definition  to  the  test  in  the  following  instances  : 
Alfi-i-d  is  (exists);  Alfred  is  sick;  Alfred  eats;  Alfred  reads  his 
lesson;  Alfred  is  reproved. 

In  the  phrase  Alfred  sleeps,  we  have  only  two  words ;  of  these, 
we  have  ascertained,  is  a  verb,  and  Aljred,  we  know,  is  a 
proper  notm.  We  also  know  that  Alfred  is  the  subject  to  the  verb 
sleeps.  Tho  simplest  form,  then,  in  which  a  verb  can  appear,  is 
in  a  sentence  which  consists  only  of  a  verb  and  its  subject.  Now 
if  you  look  a  little  closely  into  the  verb  sleeps,  you  see  that  what 
is  declared,  namely,  sleeping,  begins  and  ends  with  the  subject, 
and  does  not  pass  beyond  the  subject.  Verbs  the  action  of 
which  does  not  pass  beyond  the  subject,  are  called  intransitive 
(Latin,  in,  not,  and  transeo,  I  pass  over). 

Instead  of  sleeps,  let  us  use  the  verb  loves ;  as—- 
Alfred loves. 

The  act  of  loving  does  not  end  though  it  begins  with  Alfred. 
He  who  loves,  loves  some  person  or  some  thing.     Add,  then, 
Thomas  to  tho  sentence,  as  being  necessary  to  complete  it : 
loves  Thomas.     Here  the  action  of  the  verb  passes  from 
Alfred  to  Thomas.     A  noun  so  circumstanced   as  is   Thomas, 
grammarians  have  agreed  to  call  an  object.     Thomas,  then,  is  the 
object  to  the  verb  loves.   Accordingly,  here  the  action  of  the  verb 
passes  from  the  subject  to  tho  object.     Verbs  of  which  the  action 
passes  from  the  subject  to  the  object,  are  termed  transitive.  We 
have  therefore  ascertained  two  kinds  of  verbs  : 
Intransitive. — Alfred  sleeps. 
Transitive.— Alfred  loves  Thomas. 

The  form  of  the  second  sentence  may  be  changed  without  any 
change  in  the  sense ;  for  example,  Thomas  is  loved  by  Alfred :  the 
object  has  become  the  subject,  the  verb  is  altered,  but  the  sense 
remains  essentially  tho  same.  In  order  to  signify  the  change 
thus  effected  in  the  verb,  grammarians  use  tho  term  voice,  and 
the  verb  in  this  last  case  is  said  to  be  in  the  passive  voice ;  the 
form  from  which  this  passive  voice  was  produced,  is  called  the 
ictive  voice.  Hero  they  are  put  together  : 

Transitive     (  ACTIVE  VOICE  :     Alfred  lores  Thomas. 

Verb  \  PASSIVE  VOICE  :  Thomas  is  loved  by  Alfred. 
Observe,  that  in  the  passive  voice  what  was  the  object  has 
become  the  subject.  But  there  is  no  object  in  the  intransitive 
example,  Alfred  sleeps ;  consequently,  the  change  cannot  take 
place.  It  is  only  transitive  verbs  that  can  become  passive.  In 
strictness  of  speech,  intransitive  verbs  can  hardly  be  said  to  be 
of  tho  active  voice,  for  the  active  implies  the  passive  as  its  coun- 
terpart ;  and  if  a  verb  is  incapable  of  being  passive,  it  should  not 
be  spoken  of  as  active,  but  simply  as  intransitive.  Intransitive 
verbs,  however,  sometimes  appear  constructed  in  the  passive 
voice  as  if  they  were  transitive.  The  passive  voice  is  in  English 
a,  compound  form  made  up  of  parts  cf  the  verb  to  be  and  tho 
past  participle.  Take,  as  an  instance  of  the  error  I  refer  to,  the 
following : 

"  Their  memorial  is  perished  with  them."    (Ps.  is.  6.) 
To  perish  is  an  intransitive  verb.     As  such  it  cannot  appear 


in  the  pamire  roioo ;  oonsequenUr,  u  ptrtohed  is  not  food  Eng. 
.t*huu!dh*T«t* 

•i^«  a  verb  in  Kuirli.h  may  umlenro.     Instead  of  sajriag 

,  we  may  saj  /  tUep.     Hero  we  hair*  a  chantfu  ia 

the  person  of  the  subject,  a*  tbojCrsf  penon  /  ha*  taken  the  i>Uou 

«.f  the  thifd  ponton  Alfred.  And  obwrve  the  eh***,  ia  thtMlJpd 

ban  brought  a  change  ia  too  rerb,  the  «  of  th«  third  person  beta* 

dropped.     Again,  irutaad  of  taring  Alfred  «'«-,.,  we  majr  say 

thou  sUepett.    Again  too  twrt  chance*  to  meet  a  cLange  in  Uw> 

We  teem,  then,  warranted  ia  declaring  that  th*  vert 

i*  inflected  in  j*r*>n ;  that  U.  that  the  verb  oadergoee  change* 

corresponding  with  change*  in  the  per  ton. 

Ia  the  verb  inflected  in  gender '(  No,  for  we  equally  say  Alfrtd 
sleeps,  and  Mary  aleept :  also  the  men  sleep  and  the  MOBUTU  sleep. 

Is  tho  rorb  inflected  in  number  ?  Ye* ;  for  while  we se>jr  At/red 
sleeps,  wo  aay  of  more  than  one  (for  {n«fone»,  Thomas  and  Alfred), 
that  thfy  sleep. 

Oar  verbs,  then,  are  inflected  in  person  and  in  number.  An 
affirmation,  however,  ha*  reference  not  only  to  the  tubjtct,  but 
also  to  that  which  is  affirmed.  Now  that  which  is  affirmed,  as  ia 
Alfred  sleeps,  has  reference  to  time ;  of  time  there  are  three  great 
divisions — time  present,  time  pott,  time  future.  Alfred  lUtpt  is 
obviously  time  present.  Can  the  verb  sleeps  change  so  as  ia 
itself  to  indicate  pott  time  ?  Yes,  for  we  can  say  Alfred  slept. 
The  English  verb  then  ia  inflected  in  time,  or  tense,  which  is  the 
grammatical  term  for  time. 

But  Alfred  sleeps  is  a  simple  statement.  Can  the  verb  ilefp  be 
made  to  change  so  an  to  indicate  a  corresponding  change  in  the 
manner  of  the  declaration  ?  SUep  is  not  susceptible  of  sued  a 
change.  Consequently,  the  English  verb  is  not  inflected  in  mood 
any  more  than  in  gender.  In  other  words,  •trictly  speaking,  we 
have  in  English  bat  one  mood,  the  indicatii-e,  that  U,  the  mood 
or  manner  which  simply  declares  or  affirms,  as  Alfred  tlceptg 
Alfred  slept. 

There  is,  however,  another  form  which  the  word  sleep*  pases* 
into,  namely,  sleeping.  Sleeping  is  called  a  present  parlicipU. 

We  may  now  proceed  to  draw  out  a  tabular  view  of  tho  verb 
to  sleep.  In  doing  so,  we  must  employ  no  form  twice,  otherwise 
we  depart  from  the  law  of  inflection,  which  requires  that  thorn 
shall  be  a  change  of  form  for  every  change  of  tense. 

THE   INTRANSITIVE  VERB   "TO   SLEEP." 


Present  Tense. 

Person.     SINGULAR.  PLURAL. 

LI-  We  — 

2.  Thou  sloepcst.     You  — 

3.  He  Bleeps.  They  — 


Pott  Ttrut. 
Person,  SIXGCLAK.         mriuu 

1.  I  slept.  We  — 

2.  Thou  slcptest.  You  — 

3.  Ha  —  i-tj  -- 


Promt  PttrticipU.— Sleeping. 

By  inflection,  then,  the  English  verb  is  reduced  to  six  forme, 
the  infinitive  to  sleep,  the  second  and  the  third  persons  of  the 
present  tense,  namely,  sleepest  and  sleeps ;  and  the  first  person 
and  the  second  person  of  the  past  tense,  that  is,  I  slept,  f few 
slcptest,  together  with  the  participle  sleeping.  Sleep  is  an  intran- 
sitive verb.  Take  instead  the  transitive  verb  love,  and  the  number 
of  independent  parts  remains  the  same.  Or  if  yon  take  such  • 
verb  as  sing,  where  there  are  two  forms  connected  with  jxuf 
time,  namely,  sang  and  sung,  you  have  only  one  additional  form, 
making  in  all  seven. 

Hence  it  appears  that  the  English  verb  ia  not  only  simple  bat 
defective  in  inflections.  According  to  the  law  of  inflection  we 
cannot  even  fill  up  tho  persons  of  the  present  tense. 

If  inflection  thus  breaks  down  as  oar  guide,  let  as  consult 
usage.  What  does  usage  in  regard  to  the  blanks  in  oar  tabular 
view?  Usage  fills  up  those  blanks ;  thua  : — 


V.-.  ,;.:. 
Parson.    SIVGULAK          PLURAL. 

1.  I  deep.  We  sleep. 

2.  Thou  slecpeat.  You  deep. 

3.  He  sleep*.         They  sleep. 


Port. 
P«r»oi».  sorocLAR. 

1.  I  slept. 

2.  Thou  slaptss*.    You  slap*. 

3.  Ha  slept.  -     .•-.,'- 


Now  observe  what  it  is  that  usaga  docs  here ;  look  at  the 
present,  and  yoa  will  soe  that  it  repeats  tJ3  root  of  the  retb, 
th:it  is  it  repeats  sleep.  Bleep,  then,  in  the  first  person  singu- 
lar  and  in  the  three  persons  of  the  plural,  ia  a  mere  repetition 
of  tho  infinitive  sleep.  These  repetitions,  however,  are  made 
distinctive  by  the  pronouns  J,  we,  you,  they ;  there  U,  there. 
fore,  no  fear  of  the  third  perton  plural  being  confounded  vita 
the  first  perton  singular,  because  tletp  has  before  it  in  th» 
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latter  case  J,  as  I  sleep  ;  and  in  the  former,  it  has  before  it  they, 
as  they  sleep.  The  same  principle  of  repetition  is  observed  in  the 
past  tense,  where  slept  is  repeated ;  and  the  same  principle  oJ 
distinction  is  pursued  by  means  of  the  personal  pronoun.  Instead 
of  inflection,  then,  the  English  verb  is  formed  by  repetition  and 
pronominal  distinction.  Yet  is  the  English  not  without  inflec- 
tions, as  appears  from  the  second  and  third  person  singular,  in 
which  the  root  sleep  is  changed  into  slcepest  and  sleeps.  These 
inflections  are,  however,  unnecessary,  for  the  second  person 
is  sufficiently  marked  by  t hou,  and  the  third  person  by  he.  Of 
these  two  inflections,  indeed,  the  former  is  rarely  used,  and  the 
latter  might  be  spared.  There  would  thus  seem  to  be  a  decrease 
of  inflectional  usage  in  the  English  tongue.  Such  a  decrease  has 
been  going  on  from  the  time  when  the  English  left  its  Anglo- 
Saxon  parent.  Nor  is  the  change  to  be  regretted,  for  thereby  the 
language  gains  in  simplicity  and  adaptation.  That  the  English 
once  possessed  inflection  in  a  more  decided  manner  is  clear  from 

THE    PRESENT   TENSE    OF   THE  VERB    "TO   BE." 

Persons.         Singular.  Plural. 

1.  I  am.  We  are. 

2.  Thou  art.  You  are. 

3.  He  is.  They  are. 

Here,  including  the  infinitive  to  be,  we  have  five  separate  forms 
for  three  which  occur  in  the  verb  to  sleep. 

Usage,  then,  has  led  us  to  the  acknowledgment  of  distinctive 
forms  for  the  three  persons  of  the  present  and  the  past.  But 
having  a  complete  present  and  a  complete  past  tense,  we  are 
without  a  future.  Is  the  English  language  without  a  future 
tense  P  By  tense  in  grammar  is  meant  a  specific  form  corre- 
sponding to  a  specific  meaning  in  relation  to  time.  Thus,  in 
Latin,  amo  is  I  love;  but  if  I  want  to  say  I  will  love,  I  change 
amo  into  amabo.  Does  any  such  change  take  place  in  English  ? 
Unquestionably  not ;  the  term  love  of  the  present,  remains  love 
in  the  future.  The  English  language,  then,  has  no  future  tense. 
Nevertheless,  the  English  people  can  express  a  future  act,  and 
this  they  do  by  the  employment  of  a  second  verb,  namely,  the 
verb  will  and  the  verb  shall,  as  I  shall  love,  he  will  love. 

By  means  of  other  verbs,  commonly  called  auxiliaries,  we  are 
able  to  express  other  varieties  of  meaning.  These  varieties, 
however,  are  so  numerous,  and  in  part  so  indeterminate  and  un- 
fixed, as  to  defy  the  systematic  arrangements  of  tense  and  mood. 
Here  the  very  genius  of  the  language  seems  to  require  that 
freedom  from  forms  which  is  a  marked  feature  in  the  character 
of  those  who  employ  it.  The  simple  truth  is,  that  the  forms  of 
the  English  verb  are  reducible  to  three,  namely,  sleep,  sleeping, 
slept.  Of  these  three  the  first  is  either  a  noun  verbally  used, 
that  is,  converted  into  a  verb  by  the  pronouns  I,  ive,  etc. ;  or  in 
what  is  called  the  infinitive  mood,  or,  in  its  abstract  form,  it  is 
very  like  a  noun.  We  have  then  the  noun  sleep,  used  ab- 
stractedly as  an  infinitive,  and  used  also  affirmatively  as  a  verb, 
with  the  aid  of  the  personal  pronouns.  This  form  sleep  passes 
into  sleeping,  which  is  called  a  present  participle,  and  which 
too  is  often  used  as  a  noun.  The  only  part  which  has  and 
retains  an  exclusively  verbal  force  is  the  past  form  slept. 
Whatever  be  the  nature  of  these  three  parts,  certain  is  it  that 
of  only  three  parts  does  the  English  verb  ultimately  consist. 
Sleep,  sleeping,^  slept — there  is  the  English  verb.  Etyraologi- 
cally,  you  find  in  it  only  two  tenses,  one  mood,  and  one  voice — no 
future,  no  subjunctive,  no  passive.  Logically,  other  forms  are 
possible.  By  combination  you  may  make  a  passive  voice,  but  by 
combination  you  may  make  also  sentences,  paragraphs,  chapters, 
a  volume.  If,  for  instance,  you  invent  a  subjunctive  mood, 
why  not  invent  a,  potential?  and  if  you  invent  a  potential  mood, 
why  not  invent  an  optative  as  in  Greek  ?  The  ideas  involved  in 
classical  moods  and  tenses  can  be  expressed  in  English ;  but  in 
grammar  we  seek  for  set  forms,  not  possibilities  of  expression. 
And  if  you  make  use  of  may  to  form  a  potential  mood,  why  not 
make  use  of  let  to  form  a  permissive  mood,  and  must  to  form  a 
compulsory  mood  ?  And  even  if  you  so  far  gave  reins  to  in- 
vention, you  would  find  that  instead  of  exhausting  the  subject 
by  analysis,  you  had  only  brought  on  yourself  difficulties  which 
analysis  could  not  solve  nor  classification  arrange;  for  might,  the 
past  form  of  may,  differs  from  may  in  signification,  and  should 
does  not  in  meaning  analogically  follow  shall.  Indeed,  any 
attempt  to  compass  the  almost  unlimited  powers  of  the  English 
verb  within  the  narrow  and  stereotyped  limits  of  a  system  of 
moods  and  tenses,  is  as  futile  as  it  is  unwise. 


LESSONS    IN   LAND-SURVEYING.— I. 

THE  lessons  upon  Mensuration  which  have  preceded  this  have 
not  been  framed  with  any  idea  of  treating  the  subject  exhaus- 
tively. Our  object  has  been  to  embrace  only  those  problems 
which  will  prove  of  use  in  their  application  to  land-surveying,  and 
to  omit  such  as  are  in  this  view  purely  interesting. 

It  will  be  as  well  to  introduce  our  subject  by  a  brief  notice  of 
the  instruments  commonly  employed  in  surveying.  These  have 
been  constructed  with  the  view  of  giving  effect  practically  to  one 
or  other  of  the  problems  we  have  already  introduced.  The 
Guntor's  chain  has  been  alluded  to.  It  forms  the  indispensable 
companion  of  the  land-surveyor.  By  its  use  lineal  measurements 
are  with  facility  reduced  to  superficial  areas.  Its  length  is  66 
feet.  This  is  equivalent  to  4  poles,  160  of  which  in  square 
measure  equal  one  acre.  Consequently,  as  there  are  100  links  in 
a  chain,  100  X  100  =  10,000  square  links  =4  X  4  =  16  square 
poles,  and  ten  times  each  of  these  products  shows  us  that 
100,000  square  links  =  160  square  poles  =  1  acre. 

The  construction  of  the  chain  has  been  explained,  and  as 
from  frequent  use  the  links  either  open  or  become  elongated,  the 
chain  is  not  always  correct  in  its  measurement.  It  should,  there- 
fore, be  periodically  tested.  The  error  will,  of  course,  always  be 
found  to  be  an  excess  of  length ;  hence  one  or  more  links  or  rings 
must  be  taken  out  according  to  the  extent  of  error. 

In  using  the  chain  care  must  be  taken  that  it  is  fully  ex- 
tended. An  upward  jerk  of  the  hand  so  as  to  produce  a  wave  in 
the  chain,  whilst  at  the  same  time  a  moderate  strain  is  kept 
upon  it,  will  generally  suffice  to  rid  it  of  locks  in  the  links  and 
entanglements  on  the  ground,  and  it  will  then  lie  evenly  between 
its  extremes.  Its  direction  is  always  controlled  by  the  man  at 
the  back  or  starting  end,  and  it  must  be  carefully  directed  in 
the  exact  line  of  the  point  it  is  intended  ultimately  to  arrive  at. 

The  instrument  of  next  importance  to  the  chain  is  the  cross- 
staff,  or  some  substitute  for  it,  its  use  being  to  erect  one  line 
perpendicular  to  another. 

It  will  be  seen  by  reference  to  Problem  X.  that  the  area  of  a 
triangle  can  be  ascertained  if  the  base  and  altitude  be  known. 
Now  the  chain  will  give  us  the  lengths  of  both  the  base  and  the 
altitude,  but  it  is  by  the  cross-staff  that  the  point  where  the  per- 
pendicular diverges  from  the  base  is  found. 

The  ordinary  cross-staff  consists  of  a  piece  of  hard  wood  fixed 
on  the  top  of  a  staff,  and  having  two  very  narrow  slits  or  saw- 
cuts  in  it  at  an  exact  right  angle  with  each  other.  Upon  the 
accuracy  of  the  cuts,  and  upon  their  fineness,  depends  its 
reliability.  If  the  cuts  are  wide  the  field  of  view  is  wide,  and  it 
then  becomes  difficult  to  determine  by  the  judgment  what  is  the 
centre  of  that  field ;  the  slit  should  therefore  be  so  narrow  that 
the  eye  can  only  just  penetrate  it.  The  mode  of  using  the  cross- 
staff  is  readily  explained. 

Suppose  it  is  desired  to  erect  a  perpendicular  upon  tha  line 


Fig.  1. 


B 


A  B  (Fig.  1)  at  such  a  point  as 
that  it  shall  pass  through  the 
point  C,  which  may  be  regarded  as 
the  vertex  of  the  triangle  ABC. 
The  staff  is  carried  along  the  line 
A  B,  and  when  the  observer  judges  he  is  near  the  point  D,  from 
which  D  c  will  be  perpendicular  to  A  B,  he  plants  the  staff  in  the 
ground  vertically,  and  adjusts  one  of  the  slits,  so  that  he 
can  see  both  the  points  A  and  B  through  it.  Then,  without 
moving  it,  he  looks  through  the  other,  or  cross  slit,  towards  c. 
If  his  eye  observes  the  point  c  fairly  in  the  middle  of  the  field  of 
view,  he  has  placed  the  staff  on  the  point  whence  to  measure  the 
perpendicular  c  D.  If  not,  he  must  move  it  either  backward  or 
forward  until  he  hits  upon  the  point  D.  This,  after  a  very  little 
experience,  he  will  quickly  do.  Having  thus  ascertained  the  length 
of  A  B  and  c  r>  in  links,  the  area  of  the  triangle  is  at  once  found. 
EXAMPLE  1.- -Suppose  A  B  =  725  links,  and  c  D  —  432 

432 
links.    Then  725  X  -g-  =  156,600  square  links;  and  as  100,000 

square  links  =  1  acre,  we  have 

156,600  ^  100,000  =  1-566  acre 

4_ 

2-264  roods 

_40_  ; 

10-560  poles 
The  area  is  therefore  1  acre  2  roods  10'56  poles. 
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EXERCISE  1. — A  triangular  field  measures  5,720  links  along 
Its  base,  and  the  length  of  tho  perpendicular  U  2,170  link*  ; 
what  in  its  area  'f 

<>ur  next  step  is  to  suppose  a  field  in  the  form  of  a  trapezium, 
as  shown  in  Fig.  2. 

We  have  here  a  figure  which 
is  formed  of  two  triangles  standing 
upon  opposite  sides  of  the  same 
base  A  B.  By  means  of  the  cross- 
staff  ascertain  the  points  D  and  r 
along  that  base,  and  measure 
•  r.  Them  the  area  =»  A  B  x 

K  V 

-f  A  B  X-j— ,  which  formula  wo  can  reduce  to  2  A  B  x 


c  D 


Pig.  2. 

:;.Mi'ars   CD, 


C  D  -f  E  F 


=  AB  X 


c  D  +  «» 


that  is,  the  area  of  a  trapezium 


I  2 

is  the  diagonal  multiplied  by  half  the  Bum  of  the  perpendiculars. 

1!\  \MPLE  1. — The  diagonal  A  B  =  725  links,  and  the  two 

liculars  =  respectively  432  links  and  328  links.     What 

is  the  area  of  the  trapezium  P 

JQO  _i_  300 

=275,500  links,  or  2  acres  3  roods  8  poles. 
Ans. 


i  :CISE  2. — What  is  the  area  of  a  trapezium  whose  diagonal 
measures  825  links,  and  the  two  perpendiculars  320  and  540  links  ? 

It  is  possible  to  have  a  trapezium  of  such  a  shape  as  A  B  c  D 
c          E  3     (Fig.  3),  in  which  upon  one  or  both 

of  the  diagonals  the  perpendiculars 
will  fall  outside  the  triangle :  for 
instance,  if  A  B  be  taken  as  the 
diagonal,  the  perpendicular  c  o  from 
c  would  fall  outside  the  lino  c  A ; 


.1- 
'  a 


Fig.  3. 

»nd  if  c  D  bo  the  diagonal,  the  perpendicular  B  H  from  B  would 
fall  outside  B  D.  In  such  cases  it  may  bo  necessary  to  make  one 
of  the  sides  the  base,  as,  for  instance,  c  B  in  the  triangle  CAB, 
making  E  the  point  whence  to  measure  the  perpendicular  E  A, 
whilst  the  diagonal  A  B  will  furnish  the  base  for  the  vertical  lino 
F  D.  A  little  consideration  will  always  show  the  surveyor  what 
lines  to  select  as  his  base,  so  as  to  facilitate  his  calculations 
as  much  as  possible.  The  fact  is  that  in  these  remarks  we  are 
doing  little  more  than  repeating  the  problems  explained  in  our 
lessons  upon  the  mensuration  of  superficies,  our  object  being  to 
show  how  readily  they  can  be  applied  to  practice  in  surveying. 
We  have  yet  to  explain  the  method  of  taking  notes  of  mea- 
surements upon  the  field,  that  is,  of  compiling  a  "  Field  Book," 
and  also  to  show  how  afterwords  to  reduce  the  Field  Book 
to  a  plan,  that  is,  to  lay  down  a  fac-simile  of  the  ground  upon 
paper.  We  shall  speak  of  this  shortly. 

Let  ns  now  see  how  the  area  of  more  irregularly-shaped  fields 
may  be  ascertained.     Imagine  a  field  ABCDEFOH  shaped  as 

in  Fig.  4.  Having  judiciously 
divided  it  into  the  fewest 
number  of  imaginary  tri- 
angles, measure  all  those 
sides  which  will  form  the 
bases  upon  which  to  erect 
perpendiculars.  In  this  case 
these  bases  will  be  A  c,  ED, 
and  o  H  ;  and  the  perpen- 
diculars to  be  measured  will 
be  a  B,  H  b,  and  c  F,  and  by 

the  help  of  these  six  lines  the  area  of  the  figure  ABCDEFOH 
can  bo  ascertained.  We  should,  however,  decidedly  recom- 
mend that  check  measurements  be  made,  as,  for  instance,  the 
length  of  H  D,  forming  a  side  of  the  triangle  H  B  D ;  also 
H  F,  a  side  of  the  triangle  F  o  n.  By  the  use  of  these, 
as  applied  by  previous  problems,  the  surveyor  will  ascertain 
if  his  measurements  are  correct.  For  instance,  if  he  has  cor- 
rectly measured  the  base  E  D,  the  perpendicular  H  6,  and 
distance  b  D,  he  can  find  if  -/n  I"  +  60*  equals  the  length 
of  H  D  by  actual  measurement ;  or  if  <v/c  H1  +  c  F1  =  H  F  as 
actually  measured,  and  so  on.  Then,  having  proved  the  correct- 
ness of  the  measurements,  the  area  of  the  whole  will  be  the  sum 
of  the  areas  of  the  three  triangles  A  B  c,  E  H  D,  and  F  0  H. 

Another  method  of  ascertaining  the  area  of  irregular  pieces  of 
ground — as,  for  instance,  that  shown  in  Fig.  5 — is  to  divide  it 
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by  the  diagonal  A  B,  and  along  that  &»  Mi  of  perpendfeolani 
at  1,  2,  8,  ete.,  right  and  left  to  the  several  angls*.  By  this 
airang«mumt  the  fiekJbeooin**  divided  into  a  series  of  trapeaoids 
and  rigb^angbd  triangle,  the  areas  of  which  can  b*  readily 
found  by  previous  roles,  and 
their  sum  will  give  the  area  of 
the  field. 

We  will  now  explain  the 
met  hod  of  taking  mesjaresBsat* 
on  the  ground,  and  transferring 
them  in  snob  a  way  to  a  book  as 
that  a  representation  of  the  grand  can  be  correctly  laid  down 
on  paper.  The  bettor  plan  is  to  take  a  preliminary  walk  over 
the  ground,  having  a  book  which  opens  lengthways  ruled  with 
a  single  column  down  the  middle,  the  space  between  the  line*  of 
the  column  being  sufficiently  wide  to  put  in  four  fignrw  tide  b/ 
(ride.  This  column  represents  the  line  being  walked  over,  and  the 
margins  right  and  left  are  for  measurements  taken  by  the  ey- 
perpendicularly  to  this  line,  and  also  for  any  notes  with  respect 
to  thorn.  The  surveyor  will,  by  a  little  practice,  be  able  to  pace 
thirty-six  inches  at  a  stride  so  correctly  as  to  err  on  an  average 
only  a  few  inches  upon  several  hundred  yard*. 

Keeping  the  ruled  book  before  him,  and  oonuneneinf  alwayv 
at  the  bottom  of  the  page,  let  him  pace  from  any  given  point  OB 
the  border  of  tho  ground  to  some  other  point  also  on  the  out- 
skirts of  the  ground,  but  at  an  opposite  side,  being  careful  as  h» 
paces  to  keep  his  oyo  upon  that  point,  so  as  to  ensure  the  line  of 
march  being  straiyht.  Should  he  cross  a  road,  a  hedge,  or  a 
ditch,  or  any  other  distinctive  mark,  let  it  be  noted  in  toe  book 
by  a  line  drawn  across  too  page,  but  avoiding  the  ruled  column. 
the  number  of  paces  where  the  hedge,  etc.,  intersects  it  being  in* 
sorted  in  tho  column,  and  so  on  to  the  end  ;  tho  total  will  then 
stand  at  the  top  part  of  the  column,  that  i«,  above  all  the  other 
figures.  For  the  sake  of  distinction,  call  tho  starting  and  termi- 
nating points  letters,  as  A,  B,  etc. 

This  lino  (which,  if  judiciously  selected,  will  become  a  base  for 
further  operations)  having  been  thus  approximately  recorded, 
let  tho  surveyor  start  from  one  or  the  other  extremes  to  some 
other  point  on  the  borders  of  the  property,  which  may  become  the 
apex  of  a  triangle,  having  the  first  measured  line  for  a  base, 
observing  tho  same  method  as  before,  and  so  on  until  the  whole 
property  has  been  walked  over.  On  a  distinct  page  of  the  book 
let  a  rough  plan  of  the  lines  walked  over  bo  laid  out,  and  let  their 
relative  positions  as  to  anglo  or  inclination  bo  marked  down 
thus  ;  keeping  tho  ruled  columns  as  nearly  in  a  lino  as  possible 
with  that  paced,  and  let  the  eye  form  an  estimate  of  the  direction 
of  any  intended  lino  from  it,  and  mark  that  direction  down.  If 
these  rules  are  carefully  attended  to,  a  very  fair  plan  of  the  pro- 
perty may  bo  obtained  without  the  help  of  the  chain  or  noes 
staff,  and  a  subsequent  examination  of  this  plan  will  very  greatly 
assist  the  surveyor  in  his  actual  measurements,  which  will  form 
his  next  operation. 

The  mode  of  measuring  with  the  chain  is  accomplished  thu». 

The  chain  leader  starts  with  the  front  end  of  the  chain  and  ten 

iron  arrows.    When  ho  has  extended  tho  chain  he  keeps  bis  eye 

directed  upon  the  surveyor,  who  stands  at  its  back  end,  and  who 

directs  his  movements  right  or  left,  so  as  to  keep  the  chain  in  the 

correct  line.     This  being  done,  he  with  one  of  the  arrow*  marks 

;he  exact  spot  in  the  ground  at  which  tho  chain  terminated. 

eaving  the  arrow  sticking  in  the  ground.     The  pro  QMS  is  then 

repeated,  but  after  the  first  chain  length  has  been  measured 

he  chain  follower  picks  up  the  arrow  left  in  the  ground,  *nd 

carries  it  forward  with  him.    If  the  line  being  measured  is  longer 

;han  ten  chains,  the  tenth  ch  un  U  allowed  to  rest  on  the  ground, 

vhilst  the  follower  carries  the  ten  arrows  forward  to  the  leader, 

he  fact  being  noted  in  the  Field  Book  by  the  surveyor.    When 

he  end  of  tho  line  is  reached,  the  number  of  tens  added  to  the 

number  of  arrows  in  the  follower's  hand,  and  the  number  of  links 

n  the  last  chain  up  to  the  exact  point,  gives  the  total  length  of 

.he  line.    For  instance,  suppose  the  follower  has  carried  forward 

he  ten  arrows  five  times  to  the  leader,  this  will  imply  5  X  10 

=  50  chains,  or  5,000  links  ;  and  suppose  he  finds  he  has  six 

arrows  in  his  hand  at  last,  this  will  make  nix  chains,  or  600  links 

additional  ;  and  suppose  the  end  point  of  the  line  touches  the 

orty-sevonth  link,  the  whole  length  of  the  line  would  then  be 

5,647  links,  and  for  the  convenience  of  computation  a  itoflimiO 

>oint  would  bo  put  before  the  two  last  figures,  making  the  length 

"6  '47  chains. 
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Having  thus  correctly  measured  all  the  lines,  the  next  step  will 
be  to  "  plot ' '  them,  that  is,  to  lay  them  down  upon  paper  in  exact 
proportion  to  their  length.  This  is  done  by  means  of  a,  plotting 
scale,  which  is  a  straight  rule,  usually  twelve  inches  long,  made 
of  ivory  or  boxwood,  and  bevelled  on  both  edges,  the  edges 
being  exceedingly  accurately  divided  into  equal  parts  byfine  lines, 
each  inch  being  distinguished  by  a  longer  line.  The  inch  is  sub- 
divided into  shorter  lines,  2,  3,  4,  etc.,  in  each,  at  equal  distances. 
These  secondary  divisions  represent  chains,  and  each  of  these 
divisions  is  again  divided  into  ten  equal  parts,  which  being  the 
tenth  part  of  a  chain  will  represent  ten  links.  An  approximation 
of  intermediate  numbers  is  made  by  the  eye.  Suppose  a  scale  in 
which  each  inch  is  divided  into  four  equal  divisions ;  this  scale 
would  be  marked  "40,"  and  would,  if  used  to  plot  a  survey  with, 
make  the  scale  of  the  plan  so  plotted  =  4  chains  to  the  inch. 

In  using  this  scale,  draw  with  a  very  finely-pointed  pencil  a 
straight  line,  and  commencing  at  a  point  (A,  for  instance),  lay  the 
scale  evenly  along  the  line,  letting  the  zero,  or  first  line,  coincide 
exactly  with  that  point.  Then,  referring  to  the  Field  Book,  note 
the  figures  inserted  successively  in  the  ruled  column,  and  make 
fine  marks  on  the  line  corresponding  to  the  distances  indicated  by 
these  figures. 

We  subjoin  the  most  elementary  form   of   Field  Book,  and 
show  what  it  implies  when  plotted, 
to  . 
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496 

270 


490  B 


Commence  at  1  A  .  and  range  north-west. 
We  have  here  a  straight  line  A  c,  measuring  altogether  6'22 
chains ;  at  2'70  chains  a  perpendicular  is  set  off  to  the  right,  4'90 
chains  long,  terminating  at  B.  Further  on  the  line,  at  4'96 
chains,  another  perpendicular  is 
set  off  on  the  opposite  or  left- 
hand  side  to  D,  measuring  2-94 
chains.  What  will  be  the  form 
of  the  field  so  measured,  and  what 
its  area  ?  Supposing  this  page 
stands  due  north  and  south,  the 
line  A  c  will  lie  as  shown  in  Fig.  6, 
and  the  points  of  divergence  of  the  perpendiculars  as  indicated. 
Then  the  area  will  be 


622  X 


490  +  294 


=  243,824  links  =  2  acres  1  rood  30  poles. 


To  -ensure  correctness  in  the  measurement,  the  lengths  of  the 
four  sides  A  B,  B  c,  C  D,  and  D  A  may  be  found  both  by  calcula- 
tion and  the  chain.     Of  course  both  should  agree. 
Further  examples  will  follow  in  our  next  lesson. 


KEY  TO  EXERCISES  IN  LESSONS  IN  MENSURATION.— IV. 

EXERCISE  16. 

1.  About  251.       |      2.  About  6  acres,  2  roods.       |      3.  1931-3  sq.  yds. 
4-  Nearly  2  roods,  25  poles.       |      5.  About  2  acres  2  roods,  31^  poles. 

EXERCISE  17. 
1.  Ncarl/  33.  |       2.   Nearly  161'2.  |       3.  4C075. 

EXERCISE  18. 

1.   :;-06S5.  I  2.   -7854.       |  3.  18  ft.  142  in.  (sq.  measure). 

4.  2  ft.  5A  in.  |  5.  Nearly  78  yds.  1  ft.  7  in. 

EXERCISE  19. 
1,  18ffc.l42in.  (square  measure).  2.  1  acre. 

EXERCISE  20. 
1.  2-86488.  |  2.  1  acre.  |  3.  About  T069. 

EXERCISE  21. 
1.50  feet.        |  2.  Nearly  5125.     |      3.  1  acre,  2roods,  11-14  poles. 

EXERCISE  22. 

1.  71.  2.  28416. 

EXERCISE  23.  EXERCISE  26. 


\.  311-23.       |       2.   226-1448. 
EXERCISE  24. 
1.    About  28-274. 
EXERCISE  25. 
L  About  8i'82. 


1.  15  cub.  ft.,  1080  cub.  inches. 

EXERCISE  27. 
1.  540  cubic  inches. 

EXERCISE  28. 
£.  259,332,888,183  cubic  miles. 


LESSON'S  IN  SPANISH.— IX. 

CONJUGATION  OF  THE  AUXILIARY  VERBS. 

As  the  auxiliary  verbs  are  required  to  form  the  compound  censes 
of  every  other  verb,  we  first  give  the  conjugation  of  the 
auxiliary  haber,  to  have. 

INFINITIVE  MOOD. 


SIMPLE    TENSES. 

Present. — Habe"r,  to  have. 

Present  Gerund. — Habieado,  having. 

Past  Participle. — Habido,  had. 


COMPOUND  TENSES. 

Past. — Habe'r  habido,  to  have  ha&. 
Past     Gerund. — Habie'ndo  habido, 
liaving  had. 


INDICATIVE   MOOD. 


Present. 
Sing.  Yo  he,  I  have. 

Tu  has. 

Elba. 
Plur.  Nosotros  be"mos. 

Vosotros  habeis. 

Ellos  ban. 

Imperfect. 
Sing.  Yo  liabia,  I  had. 

Tu  hablas. 

El  habia. 
Plur.  Nosotros  habiamos. 

Vosotros  habiais. 

Ellos  habian. 

Perfect  Definite. 
Sing.  Yo  hube,  I  had. 

Tu  hubiste. 

El  hubo. 
Plur.  Nosotros  hubimos. 

Vosotros  hubisteis. 

Ellos  hubieron. 

.First  Future. 
Sing.  Yo  habre,  I  shall  or  will  have. 

Tu  habras. 

El  liabi-ii. 
Plur.  Nosjtros  habre'mos. 

Vosotros  habrdis. 

Ellos  habran. 


Pei-fact  Indefinite. 
Sing.  Yo  be  habido,  I  have  had. 

Tu  has  habido. 

El  ha  habido. 
Plur.  Nosotros  hemos  habido. 

Vosotros  habeas  habido. 

Ellos  han  habido. 

first  Pluperfect. 
Sing.  Yo  habia  habido,  I  had  had. 

Tu  habias  habido. 

El  habia  habido. 
Plur.  Nosotros  habiamos  habido. 

Vosotros  habiais  habido. 

Ellos  habian  habido. 

Second  Pluperfect. 
Sing.  Yo  hube  habido,  I  had  had. 

Tu  hubiste  habido. 

El  hubo  habido. 
Plur.  Nosotros  hubimos  habido. 

Vosotros  hubisteis  habido. 

Ellos  hubieron  habido. 

Second  Future. 
Sing.  Yo  habre  habido,  I  shall  or  witt 

Tti  habras  habido.  [have  had. 

El  habra  habido. 
Plur.  Nosotros  habrdmos  habido. 

Vosotros  habreis  habido. 

Ellos  habrau  habido. 


IMPERATIVE   MOOD. 
Sing.  Ha  tii,  have  thou. 

Haya  61,  let  him  have,  or  may  he  have. 
Plur.  Hayamos  nosotros,  let  us  liave,  or  may  we  have. 

Habdd  vosotros,  have  you. 

Hayan  ellos,  let  tlwm  have,  or  may  t7iey  have. 


Present. 
Sing.  Yo  haya,  I  may  have. 

Tu  hayas. 

El  haya. 
Plur.  Nosotros  hayamos. 

Vosotros  hayais. 

Ellos  hayan. 

Imperfect. 

Sing.  Yohubidra,  habria, or  hubie'se, 
I  would,  should,    or   might 
have. 
Tu      hubie'ras,     habrias,    or 

hubidses. 
El      hubiera,      habria,       or 

hubie'se. 
Plur.  Nosotros  hubidrainos,  habria- 

mos,  or  hubiesemos. 
Vosotros  hubie'rais,  habriais, 

or  hubidseis. 

Ellos   hubieran,  habrian,  or 
hubie"sen. 

First  Future. 


SUBJUNCTIVE    MOOD. 

Perfect  Indefinite. 

Sing.  Yo  haya  habido,  I  may  havo 
Tu  hayas  habido.  [had 

El  haya  habido. 

Plur.  Nosotros  hayamos  habido. 
Vosotros  hayais  haUJo. 
Ellos  hayan  habido. 

Pluperfect. 

Sing.  Yo  hubie'ra,  habria,  or  liubie'se 
habido,  I  would,  should,  or 
might  have  had. 
Tu     hubie'ras,     habrias,     or 

hubie"ses  habido. 
El  hubiera,  habria,  or  hubidsc 

habido. 

Plur.  Nosotros  hubieramos,  habria 
mos,  or  hubie'semos  habido. 
Vosotros  hubierais,  habriais, 

or  hubieseis  habido. 
Ellos  hubieran,    habrian,  ot 
hubiesen  habido. 

Second  Future. 


Sing.  Si  yo    hubidre,  if  I  should 
have. 

Si  tii  hubi^res. 

Si  61  hubiere. 
Plur.  Si  nosotros  hubidremos. 

Si  vosotros  hubi^reis. 
Si  ellos  hubie"ren. 


Sing.  Si  yo  hubiere  habido,    if  I 

should  have  had. 
Si  tii  hubie'res  habidc. 
Si  el  hubiere  habido. 
Plur.  Si       nosotros      hubieremos 

habido. 

Si  vosotros  hubi<?reis  habido. 
Si  ellos  hubieren  habido. 


By  examining  the  above  conjugation,  it  will  be  seen  that, 
after  having  learnt  the  simple  tenses,  the  compound  ones  ara 
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also  known,  an  these  latter  are  always  formal  by  placing  the 

iio  ponous  of  tho  simple  ICUM 
uuxil... 

Tbo  personal  pronouns  of  tho  nominative  cote  are  stilJora 
wed  with  tho  verb,  OB  the  ending  of  tin?  J..-MOJI  of  aaoh  teiwo 
generally  indicates  tho  person  and  uuml.. •:•  <>f  it 
In  the  conjugations  which  follow  the  pronoun*  will  bo  omitted 
in  .Sj.il ni  !i. 

CONJUGATION  OF  THE  AUXILIARY  8KB,  la  It. 
1XITIVE  MOOD. 


SIMPLE  TEK8U. 

Present.— S«'r.  (o  le. 

Pretent  (ifrund,—  Sifado,  b«inj. 

Pott  Partic-ij>!i'.— Sido,  been. 


.     .Ml-    '.•:••    1!  N  -I  -'. 

Ptut.— HaWr  sido,  to  have  been. 
Pott     Gerund.—  Hattendo     Mo, 
having  6<wn. 


Pr«*enf. 

Siny.  Soy,  I  am. 
fires. 

£8. 

1'lur.  Si iinos. 
Sois. 
Sou. 

Jmper/«ct. 
Siiij.  Em,  I  was. 

Eras. 

Era. 
Flur.   P. iii iii os. 

Eruis. 

firon. 

Perfect  Definite. 
Sing,  Fui,  I  teas. 

Fuiste. 

Fuc«. 
Plur.  Fuirnos. 

Fuisteis. 

Fu(5ron. 


INDICATIVE  MOOD. 

Perfect  Indefinite. 
::j.  He  sfdo,  I  flaw  torn. 
Has  Hi.lo. 
Ua  sido. 

Plur.  Him  os  HI' Jo. 
Halx'is  sido. 
Hun  aido. 

First  Pluperfect. 
Sing.  HaWn  side. 

Habias  sido. 

Habia  sido. 
Plur.  Habiamos  sfdo. 

Hftbiais  sido. 

Habian  sido. 

Second  Plupcr/cct. 
Siny.  Hubo  s.Mo,  I  had  been. 

Hubiato  sido. 

Hubo  sido. 
Plur.  Hubimos  sido. 

Hubisteis  sido. 

Hubie'rou  sido. 


First  Future. 
Sing.  Sere",  I  sfiall  or  will  be. 

Ser&s. 

Sera. 
Plur.  Ser«!mos. 

Serais. 

Serdn. 


Second  Future. 
Siny.  HabrcS  sido,  I   shall   or  tciU 

Habrds  sfdo.  [have  lecn. 

Habrii  sido. 
Plur.  Habremos  sido. 

Habn'is  sido. 

Habran  sido. 


IMPERATIVE   MOOD. 

Sing.  S<5,  be  t?iou. 

SLM,  let  htm  le,  or  m«y  he  be. 
Plur.  Seiimos,  let  us  be,  or  may  toe  be. 

Sed,  be  you. 

S^an,  let  tluin  be,  or  may  they  be. 

SUBJUNCTIVE   MOOD. 


Present. 
Sing.  S<5a,  I  may  be. 

Soas. 

Sea. 
Plur.  Seamos. 

Seals. 

Se"an. 

Imperfect. 

Sing.  Fu<5ra,     seria,    or    fudse,    I 
would,  should,  or  -niijkt  le. 

Fudras,  scrias,  or  fueses. 
Fu<5ra.  seria,  or  fue"se. 

Plur.  Fu^ramos,       seriatnos,      or 

fu^semos. 
Fue'rais,  seriais,  or  f  ueseis. 

Fu<5ran,  serian,  or  fu<?seu. 

First  .' 
Nimg.  Si  fue're,  i/  I  should  be. 

Si  fudres. 
Si  fu, •!-.-. 

Pltir.  Si  fue"remos. 
Si  fa 
Si  f  uoreii. 


Perfect  Indefinite. 
Sing.  Haya  sido,  I  may  have  been. 

Hiiyas  sido. 

Haya  sido. 
Plur.  Hdyamos  sido. 

Hayais  sido. 

Hayau  sido. 

Pluperfect. 

Sing.  HubiiSra,  habrin,  or  linln^sa 

sido,    I  would,   sho-.ild,   or 

might  have  been.          [sido. 

Hubit.!ras,  liabrias,  or  hubidses 

Hubi^ra,  habria,  or  hubidso 

sido. 
Plur.  IIubi^ramoB,   liabriamos,   cr 

liubiesctnos  siilo. 
Hubi^rais,    habriais,  or  hu- 
bit'sois  sido.     [biteen  sido. 
Uubit-rau,    babrian,    or    hu- 

Second  Fn(ure. 
Sing.  Si  bnbtere  sido,  if  I  thould 

have  been. 
Si  hubie'res  sido. 
Si  hubiere  sfdo. 
Si  hubiifrvmos  sido. 
Si  hub: 
3;  bubicruu  sido. 


A  i    -•    :  ..  :  ..     r.  ' 

rutor. 

Ahon,  urns. 
Dark  to,  et^tp. 


Creudo. 
Crco.  / 


Esorito,  writtm. 

V.nm*li*An    •* ' 


.  |  esasfry. 


> 

•fc/W. 
Fni«ml,/r«f4l. 

I:.;...  ' 

J     ..     ., 

I..    :-.  j      -. 


assra  «a%M(  UU.  /. 


Bteado  eosno  V.  «s 

iqaite  !•  dtri  i  T 

U>*«  M  « 


libra,  f 
ys«  «r«, 


MODEL  SEWTEMCE*. 

Madrid  ara  paquana.  pero  ahora    Ho  ereo  q«a  tft  sass  oaaa 

as  graoda.  Madrid  was  M 

bat  now  i*  large. 
Es  posible  qua  V.  no  saa  pramiado, 

it  u  pouiU*  that  you  may  not 

be  warded. 
Si  yo  faese  rico,  BO  seria  soberbio, 

if  I  \cere  rich  I  ehoull  not  os 

proud. 

EXERCISE  23.— SPAXISH-EMOLISH. 

1.  Soy  hijo  del  juez.  2.  Tu  eres  jovan.  8.  (807  70  Hoof 
Vms.  son  jovenes.  5.  Pedro  as  robusto.  6.  Esta  ttbrt 
7.  Estos  tenedores  son  da  plats.  8.  V.  as  Espauol.  9.  Vma.  so* 
Alemones.  10.  Somos  Espanolas.  11.  Sois  Inglcaas.  11  SOB 
Inglases.  13.  Soy  Aleman.  14.  Es  medico.  15.  Mis  tinrsmsca  atma 
sombreroros,  pero  ahora  son  carplntaros.  16.  Eras  piator.  17.  To 
era  abogado.  18.  Eran  soldados.  19.  Eramos  tapateros.  SO.  Vma. 
crati  libreros.  21.  Ella  no  ara  uua  hermosura.  28.  |  No  ant  70  saas 
robusto  qua  el  T  23.  j  Eran  abogados)  t  24.  Ends)  ImiiMSMtm  18. 
Kl  hombre  fuo  creado.  26.  Fuimos  castigados.  27.  Foists  rsittjidn 

28.  Vms.   fueron  premiados.      29.    Fuisteis  casflgsdos.      80.    |  FSB* 
premiado?     31.  Fui  joven.     32.   Ha  sido  deagraeUdo.     81   Ha*  sido 
premiado.     34.  Homos  sido  castigados.     85.  Habais  sido  flats*.     84. 
Kl  abogado  ba  sido  desgraciado.     37.  Ha  sido  falls.     88.  Mi  bermaaa 
liabia  sido  imprudenta.      39.    To  babia  sido  cssticado.      40.  Vma. 
babian  sido  imprudentes.     41.  Serin  premiados.     42.  Mis  lisrssssios 
serin  abogados.     43.   Maria  seri  una  bermoaura.     44.  Barf  aasdico. 
45.    Serois  soldadcs.      46.  Vms.  serin  premiados.     47.  El  ri«o  sari 
barato  este  ano.     48.  No  stfran  premiados  segun  Mas  obras.     4*.  8e* 
bueuo.     50.   Sed  pnntuales.     51.  Seimos  buenos  7  aabios.     58.  Bass) 
las  criadas  castigadas.     53.  Sean  Vms.  falioas.     54.  Sassi  los  isasiss 
castigados.      55.    Sea  el  impresor  premiado.      56.  Quiero  qua  Bis 
amigoa  sean  buenos.     57.  Quiero  que  saas  falls.    58.  Es  posfbst  qaw 
ne  seas  pobre.     59.  Es  (it  u)  posible  que  Jnan  no  saa  castigado, 

EXERCISE  24. — ENGLISH-SPANISH. 

1.  I  am  a  soldier.  2.  Thou  art  a  lawyer.  8.  They  ara  youasj.  4. 
He  is  diligent.  5.  To  are  negligent.  6.  She  is  small  and  pntty. 
7.  You  (Fnu.)  are  prudent.  8.  Am  I  imprudent  ?  9.  Tha  spoon  is 
of  gold.  10.  The  ladies  are  French  women.  11.  Ton  (Fmd.)  am  • 
Spaniard.  12.  Te  are  English  women.  13.  We  ara  Germans.  14.  I 
am  an  Englishman.  15.  She  is  a  Spanish  woman.  16.  They  ara  shoe- 
makers. 17.  Peter  was  an  innkeeper.  18.  Thy  fathar  was  a  baker. 
and  now  is  a  bookseller.  19.  Thou  wast  a  physician.  20.  Wa  wara 
shoemakers.  21.  To  were  lawyers.  22.  Ton  (F«d.)  were  a  jodg*. 
23.  They  were  printers,  but  now  are  carpenters.  84.  Wars*  a**1  say1 
sisters'  as  culpable  as  she  ?  25.  I  was  a  general.  88.  I  »as  paaisbail 
27.  This  letter  was  written  for  my  mother.  88.  Wa  wara  psnaswad. 

29.  They  were  rewarded.     30.  My  mother  has  bean  unfortunate.     31. 
Thou  host  been  rewarded.     32.  They  bare  been  faithful.     33.  I  hire 
been  punished.      31.  She  has  been  beautiful.      35.  Ton  (Fsu.)  hare 
been  rewarded.     36.  Ton  (Km.)  bare  been  faithful.    37.   We  had  been 
imprudent.     38.   Ton  (F.)  had  been  rewarded.      89.   Ta  bad  ban 
punished.      40.    John   will  be  a  soldier.      41.  To*    (Fnu.)  wffl  be 
rewarded.     42.  Thou  wilt  be  punished.    43.  Peter  wffl  ba  richer  thaa 
John,  but  John  will  be  less  ignorant  than  Peter.     44.  Flour  wffl  be 
cheap.     45.  Never  wilt  thou  be  a  judge.    48.  Will*  tha1  mak  sarraate' 
be  rewarded  ?     47.  The  good  shall  ba  rewarded.     48.  Be  ye  faithful. 
40.  Be  thou  punctual.    50.  May  John  ba  faithful  as  Peter.     51.  May 
jou  (l'»u.)  be  very  fortunate.     52.  I  wish  that   (f«0  John  may  be 
rewarded.     53.  I  wish  that  yon  (F.)  may  ba  economical.     54.  It  U 
very  probable  that  ye  may  never  be  rich.    55.  It  was  necessary  that 
they  should  be  punctual.    58.  It  was  necessary  that  wa  should  not  ba 
negligent.     57.  Would  not  this  bookseller  ba  tha  batter  of  tha  two f 

were  («Jio«Od  b«)  rich,  I  would  ba  economical.  59.  I  do  not 
believe  that  tha  physician's  mother  has  (mat  kaw)  arar  (jtsaasl 
been  pretty.  80.  O  that  I  bad  (sJioirfd  haw)  been  frugal !  81.  Iwuh 
to  ba  prudent.  62.  Ha  who  is  a  bad  son  cannot  ba  a  rood  lather. 
63.  He  pretends  not  to  have  bam  deceived.  44.  Baia«  so  (la*) 
imprudent  ss  thou  art,  who  will  give  tbee  money  f  85.  O  that  tho* 
hadst  (ihoxbbt  ka*e)  bean  prudent ! 

•  *  Tfc*  JT«y  to  Etercutt  21.  23  wOZ  be  fisaa  ia  nsrl  Iinisk 
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Fig.  34 


VOLTAIC  ELECTRICITY.— VI. 

DIFFERENT   FORMS  OF   ELECTRIC  LAMP  :    DTJBOSCQ'S,  SERRIN's, 
ETC. PROPERTIES    OF    ELECTRIC    LIGHT. 

OWING  to  the  intense  power  of  the  electric  light,  and  its  conse- 
quent usefulness  for  the  illumination  of  lighthouses  and  public 
places,  and  also  for  exhibiting  small  objects  by  means  of  the 
lantern,  very  many  attempts  have  been  made  to  devise  a  perfect 
lamp,  so  as  to  avoid  the  flickering  and  variations  in  the  light 
which  are  seen  when  the  apparatus  first  described  is  used,  it 
being  evident  that  these  form  a  serious  hindrance  to  its  employ- 
ment. At  present  we  shall 
notice  only  some  of  the  earlier 
kinds,  while  in  a  later  lesson 
on  electro  -  motive  machines, 
we  shall  mention  some  of  the 
most  important  of  the  new 
inventions  which  follow  one 
another  with  great  rapidity. 

In  many  forms  the  carbon 
poles  are  fixed  to  brass  racks, 
the  teeth  of  which  work  in 
wheels  fixed  on  the  same  axle, 
but  of  different  sizes,  so  that 
the  upper  or  positive  pole  may 
move  at  twice  the  speed  of  the 
lower.  In  some  instruments 
the  weight  of  the  upper  pole, 
and  the  rod  which  supports  it, 
is  sufficient  to  raise  the  lower 
pole ;  in  others  both  are 
driven  by  clockwork.  In 
either  case  their  motion  is 
arrested  by  means  of  an 
electro-magnet  as  soon  as  the 
current  is  established  between 
the  charcoal  points. 

A  lamp  which  is  well 
known,  and  which  was  for  a 
long  time  the  only  one  by 
which  a  steady  light  could 
be  obtained,  was  devised  by 
M.  Duboscq,  and  is  called  by 
his  name.  It  is  represented 
in  Fig.  33.  The  racks  a 
and  b  are  attached  to  the 
upper  and  lower  poles  respec- 
tively ;  the  latter  works  in 
the  teeth  of  the  small  wheel 
E,  while  the  other  works  in 
the  wheel  F,  which,  has  just 
twice  the  diameter.  Theso 
wheels  are  on  the  same  axle, 
and  press  against  one  another 
with  sufficient  force  to  cause 
them  to  move  together.  Fre- 
quently, however,  it  is  required 
to  move  only  one  pole  so  as 
to  adjust  the  height  of  tho 
light,  and  this  may  be  accom- 
plished by  holding  the  handle 
p  while  that  at  the  other  side 

if  the  instrument  is  turned,  the  wheel  E  being  attached  to  r>, 
and  the  wheel  F  to  the  other  handle. 

There  is  also  a  series  of  small  wheels  driven  by  the  central 
drum  ;  these  give  motion  to  a  small  fan,  G,  which  regulates  the 
speed  of  the  clockwork.  A  wheel  placed  horizontally  under 
this  fan  serves  to  stop  the  motion  of  the  wheels,  and  there- 
fore that  of  the  points,  as  soon  as  the  current  begins  to  pass. 
Th.8  is  accomplished  by  means  of  the  iron  ring  H  and  the  rod 
K,  in  the  following  manner : — The  lower  part  of  the  instru- 
ment consists  of  a  large  bobbin,  L,  round  which  the  current 
passes.  Inside  this  is  a  bar  of  soft  iron,  which  is  made  into  a 
temporary  magnet  by  the  passage  of  the  electricity  round  L. 
The  ring  H  is  thereupon  attracted  and  drawn  down,  and  thus 
by  means  of  a  lever  raises  the  rod  K,  till  a  stud  fastened  to  it 
catches  in  the  teeth  of  the  fan- wheel  and  stops  it. 

We  will  now  trace  the  course  of  the  current  through  the 


instrument.  The  positive  wire  is  connected  with  the  tube  B 
by  means  of  the  binding-screw  A.  A  ring  of  ivory  or  ebonite 
insulates  this  tube  from  the  top  of  the  lamp,  and  thus  prevents 
the  electric  current  from  finding  its  way  through  the  clockwork 
direct  to  the  binding-screw  M.  The  position  of  the  upper  char- 
coal can  easily  be  adjusted  by  means  of  the  ball-and-socket 
joint  at  c,  and  the  rod  which  slides  through  it  and  carries  the 
carbon.  Down  this  rod  the  electricity  travels,  and  as  the  poles 
are  kept  in  contact,  it  at  once  passes  to  the  lower  one.  Thence 
it  goes  down  a  rod  at  the  side  to  the  bobbin  L,  and  round  this 
to  the  binding-screw  M.  Insulating  discs  are  employed  to 

keep  the  current  from  passing 
down  the  brass  rack  connected 
with  the  lower  pole. 

Now  when  the  poles  are 
separated,  the  battery  wires 
may  be  connected ;  if  this  be 
done  without  separating  them, 
the  screws  will  get  injured  by 
the  heat.  The  poles  then 
come  together  slowly,  the  rate 
of  motion  being  regulated  by 
the  fan.  As  soon  as  they 
touch,  the  ring  H  is  attracted 
by  the  magnet,  K  is  raised  till 
the  stud  catches  in  the  fan- 
wheel,  and  thus  all  further 
motion  of  the  poles  is  pre- 
vented. They  would,  however, 
remain  in  contact,  so  that  a 
very  faint  light  would  be  seen 
until  they  had  burnt  away  a 
little  ;  an  arrangement  is  ac- 
cordingly made  by  which  the 
ring  H,  as  it  descends,  draws 
down  the  rack  6,  and  thus 
lowers  the  pole  enough  to 
display  the  light  in  its  brilli- 
ancy. The  amount  of  this 
motion  has  to  be  regulated  so 
as  to  correspond  with  the 
power  of  the  battery.  The 
light  now  remains  steady  for 
a  short  time,  but  soon,  as  the 
poles  burn  away,  the  distance 
between  them  increases,  and 
the  current  becomes  weaker  -f 
the  magnet  then  loses  a  part 
of  its  power ;  the  ring  H  is 
raised  by  means  of  a  spring 
under  it ;  and  the  clockwork 
being  thus  released,  the  poles 
again  approach  till  the  current 
is  strong  enough  to  overcome 
the  elasticity  of  the  spring, 
when  the  wheels  are  stopped 
as  before. 

When  the  apparatus  is 
properly  adjusted  to  the 
strength  of  the  batteries,  the 
light  from  it  does  not  vary 
very  greatly.  The  adjust- 
ments, however,  require  some  care ;  and  if  the  light  be  acci- 
dentally extinguished,  as  it  may  easily  be  by  a  puff  of  air, 
the  poles  only  move  slowly,  and  therefore  an  appreciable  timo 
elapses  before  it  re-lights.  A  further  drawback  to  the  employ- 
ment of  this  apparatus  is  its  expense. 

Another  form  of  lamp  has  been  devised  by  Serrin,  the  main 
advantage  of  which  is  that  it  can  be  lighted  from  a  distance 
by  merely  causing  the  current  to  pass  through  it.  The  weight 
of  the  upper  pole  is  in  this  the  moving  force,  and  thus  the 
poles  always  remain  in  contact  when  the  current  is  not  passing. 
They  are,  however,  so  arranged  that  as  soon  as  the  points  meet 
the  clockwork  is  locked,  whereas  in  many  lamps  the  points 
are  broken  by  being  pressed  upon  each  other. 

A  very  simple  form  of  apparatus,  which  has  been  found  to 
answer  well  for  a  small  battery,  was  brought  out  by  Mr.  Brown- 
ing (Fig.  34).  There  is  no  clockwork  at  all  in  it,  and  therefore  no 


VOLTAIC  ELECTRICITY. 


difficult;  in  making  the  adjustments.    The  lower  pole  A  S«  fixed 
t<.  iii.-  board,  a  certain  amount  of  rertioal  odjnatmei.' 
ullowvd  by  means  of  sliding  tube*.     A  pillar,  K.  curved  at  the 
top,  nerves  to  carry  tho  upper  pule,  which  nlidea  by  its  own 
u.-i-lit  through  a  abort  tube  11.     On  tho  upright  ia  an  elf  ' 
magnet  c,  with  a  small  keeper,  i>,  a  little  way  abore  it.     Thin 
>T  ia  fixed  to  one  end  of  a  lover,  at  the  other  end  of  whi'-h 
ia  a  pin  \\  iii.-li  proves,  through  a  slot  in  the  tube  u,  agaiiut  tho 
.•!.    Aa  soon  aa  tho  current  ia  established, 

the  keeper  ia  drawn  down,  and  the  pin  then  hold*  the  pole  in  it* 
place.  When,  however,  tho  carbons  have  waatod  so  aa  to 
weaken  the  current,  tho  keeper  ia  loosened,  and  allowa  the  pole 
to  slip  a  little  lower.  A  reflector  ia  shown  attached  to  thin 
lamp  BO  aa  to  concentrate  the  light. 

In  thin  apparatus  there  ia  no  arrangement  to  aeparate  tho 
polos,  but  as  it  is  only  intended  for  use  with  small  battery 
power,  they  do  not  need  any  great  amount  of  separation,  and 
noon  burn  away  sufficiently  to  give  this. 

Another  kin. I  of  lamp,  invented  some  few  years  apo,  may 

bo  described 

here,    as    it 

:l  ilif- 

:      way 

from      those 

ulrcii'ly  incii- 

Uonedinthis 

lesson,  iiinl 
at  tho  time 
of  its  in- 
vention it 
was  a  more 
useful  form, 
besides  bo- 
ing  much 
cheaper 
than  most  of 
the  others. 
In  this  all 
clockwork  is 
entirely  dis- 
pensed with, 
the  regula- 
ting power 
being  deri- 
ved from  tho 
pressure  of 
the  air  con- 
fined in  a 
large  india- 
rubber  Imll. 
The  weight 


and  the  cord  being  thus  Blackened,  the  lower  pole  falls  by 
its  own  weight  Aa,  however,  this  post  ia  supported  by  two 
cords,  it  ia  clear  that  iU  motion  will  only  be  half  as  rapid  ae 
that  of  the  npper  pole.  When  the  polea  are  aefurated  to  a 
sufficient  distance,  the  Up  c  may  be  nloeed.  and  the  poles)  will 
remain  stationary.  Aa  aoon,  however,  aa  o  ia  opened  fg^fa 
the  pressure  of  o  will  drive  the  air  back  into  the  leeee  ball 
The  npper  pole  will  then  fall,  and  at  the  eame  time  raise  th« 
lower  one  at  half  the  speed  by  means  of  the  cord  j  the  frffPtr 
motion  of  the  polea  ia  thus  obtained. 

We  have  now  to  see  bow  the  lamp  ia  made  self -acting.  Two 
hollow  bobbins,  wound  with  '— -M-H  wire,  are  placed  aid*  by 
aide.  (In  the  figure  only  one  of  theea,  u,  U  MSA,  the  other 
being  hidden  behind  it)  Two  soft  boo  rods,  I,  fit  loosely  in- 
side these,  and  are  connected  at  the  upper  end  by  a  eroes  piece, 
as  shown  in  Fig.  36.  This  u  suspended  by  a  catgut  thread  from 
an  arc  K,  which  ia  fixed  to  one  end  of  the  lever  K  u.  A  screw 
at  the  upper  end  of  this  arc  allows  the  cord  to  be  lengthened 
or  shortened  at  pleasure.  At  the  other  cad  of  the  lever  ia  a 

i.  .    k      I    ..    :. 

fastens  to  a 
•mall  spiral 

•prior  *« 
and  the 
pivot  B,  on 
which  the 
lever  turns, 
is  a  second 
tap  in  the 
tube,  so  ar- 
ranged that 
when  the 
lever  ia  in 

t:i.)  ;  M  M  •: 
indicated. 


Fig.  37. — EXCAVATING  BY   LI.:.' :ii;i.'   LIUUT. 


of  the  upper  pole  supplies  the  power  required  to  move  the  carbons. 
Fig.  35  will  give  a  good  general  idea  of  the  construction  of  the 
apparatus ;  the  position  of  many  of  the  parts  is,  however, 
different  from  that  occupied  by  them  in  the  real  lamp,  the  object 
in  the  illustration  being  to  render  them  all  aa  distinct  as 
possible. 

The  india-rubber  ball,  A,  is  placed  in  a  tin  cylinder  which  it 
just  fits,  and  its  mouth  is  connected  with  a  tube  terminating 
in  an  open  end,  B ;  a  stopcock,  c,  is  placed  at  a  convenient 
part  of  this  tube.  A  flat  weight,  D,  which  carries  the  upper 
pole,  presses  on  the  ball,  and  the  carrier  is  kept  vertical  by 
a  tube  fixed  to  the  top  of  the  instrument.  The  construction 
of  the  upper  pole  is  similar  to  that  in  the  lamp  already  described, 
and  need  not,  therefore,  be  further  explained ;  the  lower  one 
slips  freely  in  its  tube,  and  at  the  lower  end  of  its  carrier  there 
is  a  small  brass  pulley,  F.  To  one  side  of  the  weight  D  is  fixed 
a  small  wire  peg,  which  passes  through  a  slit  in  the  cylinder, 
and  has  fastened  to  it  one  end  of  a  cord.  This  cord  passes 
over  the  small  fixed  pulley  K,  then  round  th&b  of  the  carrier 
of  tho  lower  polo  F,  and  is  fastened  at  the  other  end  to  a  small 
hook,  o. 

The  motion  of  the  two  poles  will  now  bo  easily  understood. 
When  the  lamp  is  to  be  used,  an  india-rubber  ball  of  about  the 
same  size  as  A  is  taken,  the  tube  of  it  is  slipped  on  tho  open  end 
B,  tho  tap  c  is  then  opened,  and  the  air  from  the  ball  pressed 
into  A.  The  immediate  result  of  this  is  to  raise  the  weight  D 
und  the  upper  pole.  In  doing  so,  however,  the  wire  peg  rises  also, 


I  ia  made  for 
9H  the  air  into 
I   or  out  of  the 
1  ball  A;   but 
aa   soon  aa 
the    end    K 
ia   drawn 
down    it   ia 
closed. 

Now  let 
us  trace  the 
course  of 
the  electric 

current  through  tho  whole  apparatus.  The  positive  wire  ia 
connected  with  the  binding  screw  P;  from  this  the  current 
passes  by  the  cylinder  to  the  upper  pole,  and  thence  to  the 
lower  one ;  it  is  not  allowed,  however,  to  pass  into  the  instru- 
ment, an  insulating  ring  being  placed  at  T.  It  travels,  there- 
fore, down  the  wire  Q,  round  both  the  bobbins,  and  then  by 
another  wire  to  N. 

When  the  lamp  is  to  be  lighted,  the  polea  are  first  separated, 
as  already  described,  and  the  tap  c  closed ;  the  battery  wires 
are  then  connected  with  r  and  N  respectively,  and  everything  is 
complete.  We  have  now  merely  to  open  the  tap  c,  when  tJio 
poles  will  commence  to  travel  towards  each  other.  Aa  aoon 
as  they  meet,  the  circuit  will  be  completed,  and  the  current  will 
pass  round  the  bobbins  ;  the  rods  at  I  will  then  be  drawn  down 
into  them,  and  this  will  at  once  close  the  Up  R,  and  pieient 
any  further  motion  of  the  poles.  At  the  same  time,  by  the 
movement  of  the  lever,  the  hook  Q  will  be  lowered,  the  cord 
thereby  slackened,  and  the  lower  polo  will  thus  be  separated 
from  the  upper,  so  as  to  give  the  full  effect  of  the  light.  The 
hook  o  is  made  to  slip  along  K  L,  and  can  be  clamped  in  any 
position  by  a  small  screw  above  it.  so  that  in  this  way  the  play 
of  the  lower  pole  may  be  altered  according  to  the  power  of 
the  battery. 

If  now  the  current  becomes  at  all  feeble,  the  apring  *  will  draw 
up  tho  rods  a  little  way,  and  thna  allow  a  small  amount  of  an 
to  pass  the  Up  B,  until  the  poles  come  near  enough  to  givs)  the 
full  power  again.  A  screw,  o,  ia  provided  by  which  the  lower 
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end  of  the  spring  may  be  drawn  down,  and  its  power  thus 
altered,  so  as  to  give  the  best  action  to  the  lever. 

If  the  lamp  be  blown  out,  or  in  any  way  extinguished,  the 
spring  immediately  draws  down  the  end  L  of  the  lever,  and 
thus  lifts  the  lower  pole  till  it  touches  the  upper,  so  that  the 
re-lighting  is  practically  instantaneous.  In  fact,  it  will  re-light 
itself  very  many  times  in  the  course  of  a  minute.  The  working 
parts,  too,  are  so  simple  that  when  carefully  made  they  cannot 
well  get  out  of  order. 

Frequently  it  is  required  to  introduce  the  vapours  of  various 
metals  into  the  electric  light.  In  this  case  the  lower  pole  is 
made  of  a  rod  of  graphite  about  half  an  inch  in  diameter,  and 
is  slightly  hollowed  at  the  top  so  as  to  form  a  small  crucible, 
into  which  a  fragment  of  any  metal,  or  a  salt  of  it,  may  be  intro- 
duced. Experiments  of  this  kind  have  been  much  tried  lately 
for  the  purposes  of  spectrum  analysis.  By  means  of  a  lens 
and  a  series  of  prisms,  the  ray  from  the  electric  lamp  is  opened 
out  into  a  spectrum  which  contains  all  the  colours  of  the  rain- 
bow, and  it  has  been  found  that  if  any  metal  or  metallic  salt  be 
placed  on  the  poles,  certain  lines  or  bands  will  be  seen  across 
the  spectrum,  and  these  will  show  distinctly  what  metal  has 
been  employed.  So  delicate  is  this  mode  of  testing,  that  several 
new  elements  have  already  been  discovered  by  it.  Many  great 
discoveries  in  physics  have  also  been  made  in  the  same  way,  for 
not  only  can  an  artificial  ray  of  light  be  thus  analysed,  but  the 
light  of  the  sun  and  stars  has  been  tested,  and  the  presence  of 
various  metals  in  these  bodies  has  been  distinctly  proved. 


PNEUMATICS.— I. 

OBJECTS    OF    THE    SCIENCE PROPERTIES    OF    THE    AIR ITS 

WEIGHT — DIVING-BELL  —AIR-PUMP. 

IN  our  first  lesson  on  Hydrostatics  we  saw  that  all  bodies  were 
divided  into  three  great  classes — solids,  liquids,  and  gases — 
according  to  the  relations  subsisting  between  their  ultimate  par- 
ticles and  the  relative  distances  at  which  they  are  placed  from 
one  another.  Of  the  properties  of  the  first  and  second  of  these 
classes  we  have  treated  in  our  lessons  on  Mechanics  and  Hydro- 
statics ;  and  the  science  which  is  now  to  engage  our  attention 
is  concerned  with  the  motions,  pressure,  weight,  etc.,  of  the 
third.  The  term  "  Pneumatics  "  is  derived  from  the  Greek  word 
pneuma,  which  signifies  "breath"  or  "air,"  and  it  therefore 
means  the  science  which  treats  of  air ;  not  that  it  is  occupied 
exclusively  with  air,  but  as  in  Hydrostatics  water  is  taken  as  a 
type  of  all  liquids,  so  here  air  is  taken  as  a  type  of  all  gases, 
being  the  most  familiar  of  them  all.  There  are  many  different 
gases,  but  in  their  physical  properties  they,  for  the  most  part, 
very  closely  resemble  common  air ;  and  the  points  of  difference 
in  their  composition  and  chemical  properties  it  is  not  our  pro- 
vince to  treat  of  here.  When,  therefore,  in  these  lessons  we 
speak  of  air,  it  should  be  remembered  that  the  results  obtained 
are.  with  necessary  modifications,  true  of  other  gases. 

In  many  of  their  properties  gases  are  very  closely  allied  to 
liquids,  hence  many  of  the  principles  we  arrived  at  in  Hydro- 
statics, as  relating  to  liquids,  apply  equally  to  gases — their 
particles  move  over  one  another  with  scarcely  any  friction,  and 
they  transmit  pressure  equally  in  all  directions. 

.There  is,  however,  this  great  difference,  that  the  ultimate 
particles  of  any  liquid  have  a  certain  amount  of  attraction  for 
each  other,  while  those  of  a  gas  repel  one  another ;  and  thus  if 
the  space  in  which  it  is  enclosed  be  enlarged,  it  will  at  once  ex- 
pand and  completely  fill  it.  If  a  liquid  is  contained  in  a  vessel, 
the  pressure  it  exerts  upon  the  sides  results  solely  from  its 
weight ;  but  when  a  gas  is  thus  confined  there  is,  in  addition  to 
this,  a  pressure  on  all  parts  of  the  containing  surface,  arising  from 
the  elastic  pressure  of  the  gas  itself.  A  gas,  too,  is  highly— in 
fact  almost  indefinitely— compressible,  while,  as  we  have' seen, 
for  all  practical  purposes,  a  liquid  is  absolutely  incompressible. 

Now  as  air  is  by  far  the  most  important  of  all  pases,  we 
shall  inquire  a  little  into  its  properties  before  considering  gases 
generally.  The  atmosphere,  then,  is  a  layer  of  air  completely  sur- 
rounding the  earth  on  all  sides,  and  extending  upwards  to  a  height 
usually  computed  at  about  forty-five  or  fifty  miles.  It  fills  every 
space  on  the  earth's  surface,  and  presses,  as  we  shall  see,  on  all 
bodies  with  an  immense  force.  We  are  completely  surrounded 
by  it ;  we  live,  in  fact,  at  the  bottom  of  an  immense  ocean  of  it ; 


and  yet,  except  when  it  is  put  in  motion,  we  scarcely  notice  its 
presence.  Though  thus  unnoticed,  however,  it  is  of  the  utmost 
importance  to  us.  Without  it  all  life,  animal  or  vegetable, 
would  droop  and  die  ;  our  fires  and  lamps  would  refuse  to  burn  ; 
and  when  the  sun  shone,  instead  of  even  gradations  of  light  and 
shade,  we  should  have  either  almost  intolerable  brightness  or  the 
blackest  darkness.  No  clouds  would  shade  the  sun,  nor  any  rain 
fall  to  water  the  earth  ;  all  would  be  a  barren,  lifeless  blank.  We 
see,  then,  something  of  the  benefits  we  derive  from  it,  and  these 
surely  render  it  desirable  for  us  to  study  some  of  its  phenomena. 
Its  chemical  properties  have  already  been  explained  in  our  lessons 
on  Chemistry;  we  need,  therefore, ' say  little  about  them.  It  is 
not  a  simple  gas,  but  a  mixture  consisting  almost  entirely  of 
oxygen  and  nitrogen,  in  the  proportion  of  nearly  21  parts  by 
volume  to  79  of  the  latter.  Small  quantities  of  carbonic  acid 
and  watery  vapours  are  also  present.  The  former  of  these  is  a 
poisonous  gas  given  off  in  the  breath,  and  by  fires,  and  burning 
bodies,  and  would  speedily  accumulate,  so  as  to  destroy  life,  had 
not  the  Creator  mercifully  caused  that  trees  should  feed  upon 
it,  removing  the  carbon  it  contains,  and  building  that  into  their 
own  structures,  while  they  set  free  again  the  oxygen  which 
was  united  with  it  in  the  gas.  Winds  mix  the  different  portions 
of  the  air,  and  thua  remove  this  gas  from  crowded  cities  and 
bring  in  its  place  purer  air. 

The  watery  vapour  in  the  air  varies  very  greatly  in  amount, 
and,  as  will  appear,  performs  a  very  important  office,  being  the 
cause  of  rain  and  dew. 

Though  we  notice  the  presence  of  the  air  so  little,  it  is  a 
material  substance ;  that  is,  it  occupies  space  to  the  exclusion 
of  other  bodies. 

A  simple  experiment  will  furnish  conclusive  proof  of  this. 
Float  a  cork  on  a  vessel  of  water,  and  invert  over  it  a  glass 
jar.  On  pressing  the  jar  down,  the  position  of  the  cork  will 
show  that  the  level  of  the  water  inside  is  below  that  outside ; 
something,  then,  must  be  there  to  press  it  down,  and  that 
something  is  the  air  contained  in  the  jar.  If  we  have  a  stop- 
cock inserted  in  the  top  of  the  jar,  or  use  a  bottle  with  the 
bottom  cut  off,  on  opening  the  mouth  the  air  will  rush  out,  and, 
the  pressure  being  removed,  the  water  inside  will  rise  to  its 
former  level.  We  see,  then,  that  though  the  jar  would  have 
been  stated  to  be  empty,  it  was  in  reality  full  of  air.  In  the 
same  way  a  bladder  or  air-cushion  may  be  filled  with  air,  and 
will  sustain  pressure  almost  as  if  it  were  solid. 

If  we  take  a  large  sheet  of  thick  cardboard,  or  an  open 
umbrella,  and  run,  holding  it  so  that  the  air  meets  its  flat 
surface,  the  resistance  we  shall  experience  '"ill  afford  an 
additional  proof  that  the  air  which  thus  opposes  the  motion  is 
really  a  material  substance. 

The  experiment  we  mentioned  above — namely,  immersing  a 
glass  jar  in  water — though  so  simple,  is  an  important  one,  as  it 
illustrates  to  us  the  principle  of  the  diving-bell.  In  laying  the 
foundations  of  bridges,  piers,  or  other  structures  rising  out  of 
water,  it  is  very  desirable,  and,  in  fact,  absolutely  necessary  at 
times  for  some  person  to  be  down  at  the  place  where  the  work 
is  going  on.  Now  if  a  coffer-dam  had  to  be  constructed  to 
keep  out  the  water  it  would  add  greatly  to  the  expense  of  the 
work,  and  also  to  the  time  occupied,  but  this  can  be  dispensed 
with  by  the  use  of  a  diving-bell.  This  consists  merely  of  a  large 
iron  vessel,  made  strong  enough  to  resist  the  pressure  of  the 
water.  It  is  open  at  the  bottom,  and  has  a  ledge  round  it,  on 
which  people  may  sit.  The  bell  is  raised  a  little  above  the 
level  of  the  water,  so  that  the  workpeople  may  enter  it,  and 
then  it  is  gradually  lowered  into  the  water  by  means  of  chains ; 
the  air  inside  keeps  out  the  water,  so  that  those  within  remain 
dry.  As  the  bell  descends,  however,  the  air  becomes  compressed, 
and  the  water  rises  a  little  way.  To  remedy  this,  and  also  to 
maintain  a  supply  of  pure  air,  pipes  are  brought  down  from 
some  powerful  force-pumps,  and  by  means  of  these  the  bell  is 
kept  full,  and  supplied  with  fresh  air.  Thick  glass  windows 
are  placed  in  the  top  to  give  light  to  those  within.  The  condensa- 
tion of  the  air  by  the  pressure  of  the  water  produces  a  sense  of 
oppression,  and  frequently  a  pain  in  the  eyes  or  ears  :  this,  how- 
ever, gradually  passes  away.  The  men  are  sometimes  provided 
with  a  waterproof  dress  and  helmet,  clothed  in  which  they  can 
get  out  of  the  bell,  and  walk  about  at  the  bottom,  air  being  con- 
veyed to  them  by  pipes.  Frequently,  indeed,  the  bell  is  dispensed 
with  altogether,  and  these  dresses  only  used;  the  air-pipe  opening 
into  the  helmet,  and  the  excess  and  waste  air  escaping  by  a  suit- 
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able  valve ;  heavy  weights  are  then  fastened  to  the  foot  to  keep 
!.'!.-  mail  at  tlio  bottom.    Sounds  made  uudur  water  are  oonduoted 
:  able  distance,  and  honoe  by  tap*  on  the  aide* 
tall  message*  are  tra  surface.     One  of 

those  plans  is  frequently  used  for  the  recovery  of  proper: 
•unkon  vessels,  and  for  fixing  tackle,  so  as  to  endeavour  to  raise 
!!.••  surface,  and  largo  amounts  of  treasure  have  fro- 
.   been  thus  roc<..  M-  action  of  the 

pump,  for  forcing  down  tho  air,  will  bo  explained  in  u  future 
HMOB. 

•  air  is  a  material  substance,  it  has  weight,  and  wo  mnst 
«  how  to  prove  tliis,  and  uUo  to  ascertain  what  its  weight 
is. 

.  i-h  mi  ordinary  substance,  we  have  merely  to  place  it 
in  one  scale  of  a  balance,  and  place  our  weights  in  tb« 
This  plan,  however,  will  not  answer  hero,  since  the  air  presses 
on  both  ;  \\>-  have,  therefore,  to  proceed  in  a  different  way.  A 
large  glass  globe,  having  an  opening  which  can  bo  closed  by  a 
•k,  is  procured,  and  by  means  of  an  air-pump  it  is  com- 
:.-d  of  air,  and  very  accurately  weighed ;  the  air  is 
.iitti-ii  to  it,  and  tho  difference  thus  produced  in  tho 
t-ight  accurat.-Iy  noted.  By  now  filling  tho  globo  with  water 
r.  intents  may  easily  bo  ascertained,  and  from  this  wo 
u  calculate  the  weight  of  a  cubic  foot  or  any  other  volume  of 
air. 

In  this  way  it  is  found  that  100  cubic  inches  of  air  weigh, 

•rdinary  temperature  and  pressure  of  the  air,  a  little  over 

us,  and  hence  a  cubic  foot  weighs  about  l£  oz.     Though 

this  weight  appears  small,  and  actually  is  HO,  when  compared 

with  the  weight  of  solids  or  liquids,  yet  if  wo  calcnl: 

of  air  in  any  building  we  shall  find  it  much  more  than 
we  expected.  Suppose,  for  instance,  we  have  a  room  20  feet  03' 
15  and  10  feet  high,  it  contains  3,000  cubic  feet.  The  air  in  it 
therefore  weighs  about  3,750  oz.,  or  rather  more  than  2  cwt. 
The  weight  of  other  gases  may  be  ascertained  in  a  similar  way, 
and  by  comparing  tho  weights  of  equal  bulks  of  them  with  that 
of  air,  at  tho  same  temperature  and  pressure,  wo  can  ascertain 
their  specific  gravities. 

In  making  this  experiment  an  air-pump  was  required ;  and  as 
this  piece  of  apparatus  is  necessary  in  nearly 
all  pneumatic  experiments,  it  will  be  as  well 
to  explain  its  construction  at  once,  before 
passing  on  to  notice  the  effects  produced  by 
the  weight  of  the  air. 

The  simplest  instrument  for  removing  tho 
air  from  any  vessel  is  that  known  as  the 
exhausting  syringe,  and  is  represented  in 
Fig.  1.  A  is  the  globo  from  which  the 
air  is  to  be  removed ;  this  is  furnished 
with  a  stop-cock,  B,  and  screws  on  to 
the  end  of  tho  syringe ;  c  D  is  the  cylinder, 
which  is  accurately  turned  inside,  and  in 
•which  the  piston  E  works  air-tight.  In  order 
to  prevent  leakage  past  the  sides  of  this,  a 
groove  is  turned  in  it,  as  shown,  and  cotton 
or  some  similar  packing  is  wound  tightly 
round,  and  then  saturated  with  oil.  In  this 
way  it  is  made  to  fit  much  more  tightly,  and 
the  wear  is  likewise  greatly  diminished.  A 
pipe,  closed  by  a  stop-cock  F,  opens  into  the  cylinder  near  its 
lower  end. 

Let  the  piston  be  at  tho  lower  end  of  the  cylinder ;  the  valve 
F  must  now  be  closed  and  B  opened  ;  the  piston  is  then  raised 
to  the  top,  and  the  air  contained  in  A  will  expand  and  fill  tho 
cylinder.  B  is  now  closed,  and  p  opened,  and  as  the  piston 
descends  it  will  force  the  air  contained  in  the  cylinder  through 
F.  The  taps  are  again  reversed,  and  a  similar  process  repeated 
till  nearly  all  the  air  is  removed. 

If  the  area  of  the  cylinder  be  just  equal  to  that  of  the  globe, 
one-half  the  air  in  tho  latter  will  be  removed  by  the  first  stroke, 
and  tho  density  of  that  within  wi  :1  be  -.V  of  what  it  was  ;  similarly, 
after  the  second  stroke  it  wi,.  r  tho  third,  fa,  and  so  on. 

It  would  be  found  very  inconvenient,  however,  to  open  and 
close  the  taps  continually ;  in  practice,  therefore,  they  are  re- 
placed by  valves,  which  are  constructed  of  a  small  piece  of  oiled 
silk  covering  a  hole  bored  in  a  metal  plate.  Those  only  allow 
of  the  passage  of  the  air  in  one  direction,  and  that  at  F  ia  made 
to  open  outwards,  while  B  opens  upwards. 


-:«.  will  awwer  w«U  f«r  «**•***  a  glob*,  bet  the 
•.•out!,  of  thu  an**  neoMstrily  be  mail,  and  K,  but  few  tku>r» 
could  t*  introduced  »od  operated  upon.  The  pip*  (ran  tiu, 
bottom  of  the  syringe  is  therefor*  prolonged,  and  ta*de  to  t*~ 
through  the  outre  of  a  fixed  taeUl  di*e,  the  enrfnoe  of  wU*  fr 
ground  so  as  to  be  perfectly  true.  Olase  reed  rets  are  else 
ground  true  on  their  open  ends,  so  that  whe0  a  UttJo  tallow  u 
smeared  on  to  fill  the  small  irregularities  of  the  —  Tf-rrr  mo  air 
can  pass  between  them  and  *e  pump-plat*.  Any  ( 
can  then  be  placed  00  the  plate,  and  have  the  air 
from  it. 


LESSONS  IN  GEOLOGY.— XX. 

THE  PEBMIAX  BTBTEM. 

ON  each  side  of  the  carboniferous  system  there  is  an 
blage  of  rooks  in  which  sandstones  predominate; 
iron  which  occurred  in  such  quantities  in  the  carboniferous  period 
as  to  form  the  bands  from  which  we  derived  our  <*M  supplies  of 
tho  metal  is  four  -J  in  each  of  these  systems  in  the  «Ute  of  an 
oxide,  tinting  tho  sandstones  red.  Hence  they  hare  been  nemH 
tho  Old  Bed  Sandstones  and  the  New  Bod  Sandstones  respectively. 
Formerly  tho  term  ]>oikilitic  was  applied  to  the  strata  which  is 
enclosed  between  the  lias  and  the  carboniferous.  The  word  is 
derived  from  woutlKot  (poi'-ki-los),  variegated,  because  the  red 
rocks  are  frequently  streaked  and  mottled  with  lighter  colour, 
or  with  green  and  bluish  tints. 

But  on  a  closer  examination  it  was  found  that  this  group 
would  bear  a  division.  The  fossil*  contained  in  the  lower 
half  exhibit  close  affinities  to  those  of  the  carboniferous  period, 
while  those  of  tho  upper  division  hare  an  equally  close  relation 
to  tho  next  groat  system— the  oolite.  Hence  the  line  which 
divides  the  palaeozoic  and  the  meeozoio  periods  runs  in  the 
middle  of  tho  old  poikilitic  group,  and  divides  it  into  two  recog- 
nised systems — the  Permian  and  the  Trias. 

The  namo  Permian  is  derived  from  Perm,  a  Bussian  govern- 
ment,  and  was  bestowed  upon  the  system  by  Sir  Boderick  Mar- 
chison  in  1841,  because  in  that  locality  the  rocks  of  the  system 
are  widely  and  typically  developed.  Professor  Ki&g  has  thus 
arranged  the  members  of  the  system,  with  their  German  equiva- 
lents : — 

NORTH   OF   ENGLAND. 

1.  Crystalline,  or  concretionary  and  nou- crystalline  limestone. 

2.  Brecciated  and  pseudo-brecdated  limestone. 

3.  Fossiliforous  limestone. 

4.  Compact  limestone. 

5.  Marl-slate. 

6.  Inferior  sandstones  of  various  colours. 

THtTRINGlA. 

1.  Stinkstein. 

2.  Kauchwaeko. 

3.  Dolomite,  or  Upper  Zechstein. 

4.  Zechstein.  or  Lower  Zechstein. 

5.  Mergcl-schiefer,  or  Kupferchiefer. 

6.  Bothliegendes. 

It  will  be  observed  that  the  above  series  may  be  divided  gene- 
rally into  limestones  and  sandstones,  both  of  which  are  peculiar. 
Adhering1  to  our  usual  course,  we  will  take  the  lowest  first. 

The  Sandiitoiies  attain  a  considerable  thickness — 200  feet  ia 
Durham.  They  are  red,  though  occasionally  white  quartoce,  and 
frequently  pebbly,  or  conglomerate.  Their  German  representa- 
tives are  termed  Rothlic-jcndes,  or  red  lien,  being  so  called  by 
the  miners  who  work  tho  slaty  marlstono  which  lie*  upon  them 
for  copper  pyrites,  with  which  it  is  richly  impregnated.  When 
the  red  sandstones  are  reached,  they  know  that  the  copper  de- 
posit has  ended  ;  hence  they  are  called  the  red  under-lien. 

As  we  pass  up  from  the  sandstones  to  the  limestones  we  find 
between  the  two  marl-slates,  which  are  not  marls  because  they 
contain  any  quantity  of  lime,  but  from  mottled  and  friable  con- 
stitution. 

The  Limestones  are  remarkable  for  the  fact  that  they  contain 
as  much  as  44  per  cent,  of  carbonate  of  magnesia  mixed  with 
tho  carbonate  of  lime.  This  is  not  invariably  the  ease,  for 
frequently  the  lime  greatly  predominates,  and  often  the  nek 
consists  of  concretionary  masses  radiating  from  the  centre,  and 
about  the  size  of  cannon-balls. 

Dolomite  u  the  mineralogioal  name  given  to  this 
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limestone  when  it  assumes  a  crystalline  state — a  name  taken 
from  that  of  the  French  geologist,  M.  Dolomieu. 

Towards  the  close  of  the  Permian  period  Western  Europe 
seems  to  have  been  more  than  usually  affected  by  the  elevation 
forces  which  have  been  in  constant  operation,  for  we  find  that 
the  upper  members  of  the  limestones  have,  about  the  time  of 
their  consolidation,  undergone  a  severe  disturbance,  so  severe, 
indeed,  as  to  break  up  their  whole  mass  into  "  breccia" — angular 
fragments  about  two  feet  in  diameter.  This  phenomenon  is 
often  exhibited  on  the  coast  near  the  mouth  of  the  Tyne.  The 
fragments  are  never  water-worn,  but  the  agitation  which  made 
them  passed  away,  and  they  were  left  undisturbed,  to  be  re- con- 
solidated by  fresh  deposit  of  a  similar  nature. 

This  brecciated  formation  also  occurs  in  patches  over  the 
downs  near  Bristol,  where  it  fills  up  hollows  in  the  mountain  lime- 
stone. In  all  cases  the  fragments  are  the  debris  of  the  rock  on 
which  the  limestone  rests,  cemented  together  by  a  late  deposit. 

From  the  internal  evidence  of  the  rocks  it  would  appear  that 
the  limestone  strata,  No.  1  in  the  table,  was  formed  in  shallow 
water,  whereas  that  immediately  underlying  the  brecciated 
limestone — the  fossi- 
liferous  limestone — is 
a  deep-water  forma- 
tion. We  judge  this 
from  the  absence  of 
corals  and  the  ripple 
marks  which  the  slabs 
of  the  uppermost 
limestones  sometimes 
axhibit.  But  in  No. 
3  many  beautiful 
specimens  of  bryozoa 
are  detected.  Fig.  97 
represents  the  Fene- 
stella  retiformis,  which 
appears  in  many  dif- 
ferent shapes,  and 
bears  as  many  dif- 
ferent names.  Each 
of  the  little  pits  was 
a  cell  inhabited  by  a 
polyp,  and  the  fossil 
represents  the  work 
of  a  whole  nation  of 
the  little  people, 
carried  on  in  the 
quiet  waters  of  the 
ocean  depths.  The 
flora  of  the  Permian 
period  will  be  illus 
trated  in  a  sketch  of  a 
forest  of  the  period 
in  our  next  lesson.  Its  fauna  is  like  that  of  the  late  palaeozoic 
era,  the  fish  still  retain  the  heterocercal  tail ;  but  after  this  wo 
shall  find  the  homocercal  tail  gains  the  ascendancy,  until  in  our 
own  time  only  a  very  few  heterocercs  exist.  The  occasional  and 
doubtful  indications  of  air-breathing  reptiles  which  the  carboni- 
ferous beds  afforded  are  now  confirmed  by  the  appearances  of 
many  fossils — the  Palceosaurus,  the  Protosaurus,  the  Thecodonto- 
sauras.  The  thecodont-saurians  (sheathed-toothed  saurians) 
appear  to  be  peculiar  to  the  Permian  period.  The  Productus 
horridus  (Fig.  98)  and  the  Spirifer  undulatus  (Fig.  99)  are 
characteristic  fossils  of  the  period. 

From  what  we  have  said  the  Permian  will  be  seen  not  to  have 
any  very  striking  features.  A  few  veins  of  lead  and  zinc  tra- 
verse the  magnesian  limestone,  but  the  rocks  of  the  period  aro 
anything  but  rich  in  metalliferous  deposits. 

Perhaps  the  Permian  is  most  celebrated  for  its  building  stone, 
inasmuch  as  the  Houses  of  Parliament  are  constructed  of  it,  but 
it  is  an  honour  which  the  stone  has  ill  deserved,  for  it  cannot 
stand  the  atmosphere  of  London. 

PERMIAN   FOSSILS. 

Those  in  italics  appear  for  the  first  time ;  those  marked  with 
an  asterisk  do  not  exist  beyond  the  period. 

Plants. — Caulerpites,    Confervites,   Voltzia,    Neuropteris    Huttoniana, 

*  Neuropteris,  *  Sigillaria,  *  Stigmaria. 
Foraminifera. — Dontalina,  Spirillina,  Texularia. 


Corals. — Polyccelia,  *Aulopora,  *  Choetetes. 
Polyzoa. — Si/nocladia,  *  Fenestella,  *  Glauconome. 
Brachiopoda.—  *  Producta,  *  Strophalosia,  Spirifer. 
Conchifera.—  Bakewellia,  Schizodus,  Cardiomorpha,  * Axiniis. 
Gasteropoda. — Turbo,  Loxonema,  Euornphalus,  Pleurotomnria. 
Cephalopoda.  — Nautilus  Bo  werbankianus. 
Echinoderrnata. — *  Cyathocrinus. 

Reptiles. — Labyrinthodon,  Pateosaurus,  TJiecodontosaurus. 
Fish.—Gyropristis,  *Platysomus,  *Pala3oniscus,  *Pygopterus. 

THE  TEIASSIC  GROUP. 

The  succession  of  strata  occupying  a  position  between  the  lia* 
and  the  carboniferous  formations  is  more  or  less  tinted  witt 
the  oxide  of  iron,  and,  as  the  sandstones  are  somewhat  promi- 
nent, geologists  were  in  the  habit  of  distinguishing  the  forma- 
tion from  the  masses  of  red  sandstone  which  underlie  the  coa! 
period  by  naming  the  one  the  New  and  the  other  the  Old  Bed 
Sandstone.  As  the  examination  of  the  strata  became  more 
careful,  the  new  red  sandstone  was  clearly  capable  of  a  sub- 
division into  upper,  middle,  and  lower  groups.  As  far  as  the 
lithological  character  of  the  rocks  is  concerned,  this  division 

might  have  been  re- 
tained ;  but  when  the 
life  of  the  period,  as 
exhibited  in  its  fossils, 
was  more  fully  under- 
stood, it  was  found 
that  the  fossils  of  the 
upper  group  evidently 
were  more  akin  to 
those  of  the  lias  above 
than  to  those  of  their 
nearer  neighbours, 
the  middle  and  lower 
new  red  sandstones. 
In  nothing  was  this 
more  evident  than  in 
the  fish.  During  the 
carboniferous  period 
the  fish  life  had 
reached  its  maximum , 
and  began  to  declire 
at  the  close  of  that 
era ;  yet  the  hetero- 
cercal tail  was  the 
distinctive  character- 
istic of  the  fish,  and 
continued  to  be  so 
through  the  lower  and 
middle  groups  above 
alluded  to.  However, 
upon  passing  into 
the  upper  group,  the 

homocercal  tail  begins  to  take  the  place  of  the  more  highly- 
developed  heterocercal,  and  hence  there  is  a  very  evident  line  of 
division  running  between  the  upper  and  middle  of  the  three 
groups.  Below  this  line  the  strata  contains  life  of  palaeozoic 
types,  and  above  it  the  new  phase  of  life  is  termed  mesozoic ; 
or,  according  to  another  nomenclature,  the  Permian  is  the  upper- 
most formation  of  the  primary  strata,  while  the  Trias  or  upper 
group  of  the  new  red  sandstone  is  the  lowest  member  of  the 
secondary  strata,  which  contain  the  fossils  of  the  mesozoic  life. 
The  Trias,  as  a  group,  is  very  imperfectly  developed  in  Eng- 
land, but  in  Germany  the  formation  is  well  exhibited.  Its 
rocks  form  no  exception  to  the  rule  that  the  clays,  the  lime- 
stones, and  the  sandstones  have  each  their  representatives. 
But  the  three  are  so  distinctly  arranged  that  the  formation  has 
been  named  Trias  from  the  fact.  The  limestone  deposit  of  the 
group  is  wanting  in  England ;  and  seeing  that  the  best  fossils 
are  preserved  in  the  limestone  rocks,  we  are  deprived  of  aa 
extensive  a  knowledge  of  the  flora  and  fauna  of  the  period  as 
we  possess  in  other  cases. 

As  Germany  is  the  ground  where  the  Trias  is  typically  deve- 
loped, the  German  nomenclature  is  usually  adopted.     The  fol- 
lowing table  exhibits  the  divisions  of  the  formations,  with  their  ' 
English  equivalents  : — 

Keuper  ....  Saliferous  and  gypseous  shales  and  sandstones, 

JfuscTielfealfe     .     .   Wanting  in  England. 

Hunter -sandxtein  .  Sandstone  and  quartzose  conglomerate. 
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The  Bunter-iandttrin,  tho  first  member  of  the  Trias  which 

meet*  an  a*  wo  ancoiiil  from  the  Permian,  attains  the  thieknaM 

>;i)0  foot  in  tho  unit  di«triot  of  Cheshire  and  Lancashire. 

It  in  composed  of  red  sandstone*,  red  and  green  shales,  M  well 

KM  white  quartzose  sandstones.  The  deposit  of  those  strata 
appear*  to  hare  taken  place  in  shallow  seas,  which  were  undis- 
turbed by  inm-li  upheaval  or  violent  action  of  any  kind,  for 
none  of  tho  elevations  of  this  period  rise  above  800  feet.  This 
is  a  remarkable  proof  of  the  general  quietude  of  the  era.  It  is 
in  the  sandrttoiu-s  <>f  this  |..TI,,.I  that  thu  interesting  footprints 
of  tho  Chrirotherium  are  found— so  m  tho  impression 

•  >t  being  like  that  of  tho  hand,  as  our  illustration  will 
show  (Fig.  100).  ThoHo  foot-prints  are  often  seen  in  a  quarry 
II,  a  few  miles  from  Liverpool,  where  thin  beds 
•  •!'  daj  run  through  tho  white  quartzoso  sandstone.  Whon 
these  beds  woro  deposited  tho  water  muut  have  been  shallow, 
and  perhaps  the  clay  was  a  mud  bank,  which  at  certain  times 
was  above  tho  surface,  when  the  creatures  passed  over  it, 
leaving  tho  impressions  of  their  footsteps,  now  called  by  the 
quarry -mon  "tho  old  man's  hands." 

PTho  marks  of  rain-drops  have  also  boon  noticed  upon  the 
same  slabs.  This  establishes  the  fact  that  when  tho  animal 
crawled  over  tho  shoro  the  water  did  not  cover  it,  and  therefore 
tho  creature  was  an  air-breather. 

Some  reptilian  remains  discovered  in  the  German  and  English 
trios  were  examined  by  Professor  Owen,  and  the  teeth  sub- 
mitted to  the  microscope  proved  to  bo  of  a  most  complicated 
structure,  the  onamol  winding  from  tho  central  pulp  cavity  in  a 
number  of  twists,  like  tho  windings  of  tho  surface  of  the  brain. 
From  this  fact  tho  creature  who  owned  the  tooth  was  named 
the  Labyrinthodon.  The  bones  provod  that  tho  hind  limbs  of 
tho  reptile  woro  much  larger  than  the  fore  limbs,  and  that 
there  wore  three  kinds  of  labyrinthodons  differing  in  size ;  so, 
also,  there  wore  three  sizes  of  foot-prints ;  and,  lastly,  tho 
ivptilo  was  an  air-breather,  as  tho  structure  of  the  nasal 
cavity  proved.  Hence  it  was  concluded  that  the  labyrinthodon 
was  tho  reptile  which  made  the  foot-prints  ascribed  to  the 
cheirotherium. 

The  slabs  of  the  trias  rocks  are  noted  for  the  footprints 
they  exhibit.  Dr.  Hitchcock  has  enumerated  no  less  than  123 
different  kinds  of  birds,  reptiles,  insects,  etc.,  which  left  im- 
prossions  on  the  Connecticut  river  sandstones,  when  they  were 
the  shores  of  some  triassic  sea. 

The  Musclielkalk,  as  the  name  implies,  is  a  limestone  forma- 
tion, very  fossiliferous.  We  have  said  it  is  wholly  unrepre- 
sented in  England,  but  is  found  occupying  considerable  areas 
in  Germany,  France,  and  Poland.  It  contains  some  very  cha- 
racteristic fossils :  tho  Encrinus  liliiformis  is  very  abundant 
(Fig.  101).  These  encrinites,  of  which  only  two  kinds  at  present 
exist,  were  star-fish  on  stems — tho  fixed  stars  of  the  ocean 
world.  There  is  also  found  an  ordinary  star-fish,  Aspidura 
loricata.  Another  very  abundant  fossil,  the  bivalve  Avicula 
socialis  (Fig.  102),  is  peculiarly  characteristic  of  tho  Mnschelkalk. 
The  Ceratitcs  nodosus  (Fig.  103)  is  a  chambered  shell,  allied  to 
the  ammonites,  which  will  be  found  in  great  numbers  in  the 
next  formation,  and  is  also  characteristic  of  this  centre  deposit 
of  tho  trias  formation. 

The  Keuper  is  the  uppermost  member  of  tho  group,  and  is 
especially  interesting  as  being  tho  earliest  strata  which  have 
afforded  evidence  of  the  existence  of  warm-blooded  animals  on 
the  globe. 

Immediately  beneath  tho  lias  there  is  found  a  bono  breccia, 
containing  shells  distinct  from  those  of  the  lias,  and  so  allied 
to  the  subjacent  trias  that  it  has  been  reckoned  as  the  topmost 
member  of  the  trias.  In  1847  Professor  Plieningor  found  in 
this  bed,  near  Stuttgart,  the  molar  tooth  of  a  mammifer.  From 
the  fact  that  the  tooth  had  two  fangs,  and  from  the  number  of 
tho  cusps  or  protuberances  on  the  crown,  tho  discoverer  con- 
sidered the  creature  must  have  been  predaceous,  and  therefore 
he  called  it  Microlestes  (little  beast  of  prey).  Ten  years  later, 
Dr.  Falconer  showed  a  resemblance  between  this  tooth  and  the 
back. molars  of  the  Plagiaulax.  This,  by  analogy,  would  seem 
to  indicate  that  the  Microlestes  was  marsupial  and  plant-eating 
In  Wurtemberg,  at  the  base  of  the  Keuper,  another  of  the  bone- 
beds  appears — a  bed  rich  in  the  remains  of  fish  and  reptiles 
From  this  we  learn  that  many  of  the  reptiles  existed  through 
the  triassio  period,  since  the  same  species  are  found  in  both 
beds. 
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A  CHBOMOixxilcAb  arrangement  of  the  plays  of 
being,  for  the  reasons  that  we  have  atplainad, 
various  other  modes  of  arrangement  have  been  •duuma'  by 
different  editors  and  criMoa.  Some,  for  instate,  hare  eJataiied 
them  according  to  the  sources  from  whence  the  stories  of  fee 
plays  were  originally  derived,  whether  from  history  more  or  Us. 
anthem  mere  fiction.  Bat  it  ean  hardly  be  of  amah 

use  to  the  student,  or  -T*M  him  mneh  in  Ua  study  of  Hhaka- 
speare,  to  distribute  the  plays  by  reference  to  a  cbeameteMa 
which  in  Shakespeare's  eyes  was  evidenUy  of  Tary  little  im- 
portance, and  is  of  still  leas  importance  to  as,  and  which 
throws  absolutely  no  light  opon  the  nhaiantar  of  the  play. 
themselves.  A  distribution  which  places  "  Hamlet "  and  "  King 
Lear  "  in  one  class  and  "  Othello  "  in  another  is  not  a  vary  fav 
structivo  one.  By  far  the  most  eonraniant  elaaaiflraitinn.  we 
think,  is  the  old-fashioned  and  customary  one, ' 
plays  into  comedies,  histories,  and  tragedies.  This  < 
is  historically  correct,  for  tho  three  kinds  of  plays  with  which  ft 
deals— though  in  Shakespeare's  day  the  difference  between  them 
was  not  always  very  strongly  marked — were  much  more  diatmot, 
as  we  have  already  seen,  in  their  origin.  "Gorbodnc,"  ' 
Gurton's  Needle,"  and  Bale's  play  of  "  King  John," 
far  more  markedly  to  distinct  classes  of  «ffl"HK»H 
"  Othello,"  tho  "  Merchant  of  Venice,"  and  "  Richard  II."  This 
division,  too,  of  the  drama  was  one  unquestionably  quite 
familiar  to  Shakespeare  himself,  and  waa  applied  to  his  plays  by 
his  own  contemporaries.  Nor  is  there  any  strong  objection  to 
the  division.  Some  of  the  comedies,  no  doubt,  have  a  tragic 
element  in  them ;  comic  scenes  in  the  tragedies  are 
indeed  almost  universal ;  and  there  are  some  few  plays 
which  a  doubt  may  arise  to  which  class  they  shall 
priately  be  assigned.  But  the  difficulties  are  not  , 
commonly  arise  in  tho  case  of  any  such  classification;  and, 
until  a  better  is  suggested,  this  must  continue  to  be  em- 
ployed. 

THE   COMEDIES. 

To  a  modern  reader,  the  first  works  which  the  name  of  Shake- 
speare recalls  to  the  mind  are  probably  the  great  tragediaa. 
Lear,"  "Hamlet,"  "Macbeth,"  "Othello."  The  comedies 
generally  occupy  a  somewhat  secondary  place  in  men's  estima- 
tion. But  among  his  contemporaries  there  is  every  imaon  to 
believe  that  Shakespeare's  comedies  were  at  least  aa  highly 
appreciated  as  his  tragedies.  Certainly,  a  very  few  yean  after- 
wards, Milton  considered  the  plays  of  Shakespeare  fit  enter- 
tainment not  for  the  pensive  and  serious  man,  whom  he  depieta 
"  II  Penseroso,"  but  for  the  cheerful  and  light-hearted  man, 
who  is  portrayed  in  "  L'  Allegro."  It  is  in  the  latter  mood 
that  he  would  hear 

"  Sweetest  Shakespeare,  Fancy' •  child. 
Warble  his  native  wood-notes  wild." 

The  comedies  of  Shakespeare  naturally  divide  themselrea  into 
several  classes,  though  of  course  any  such  division  most  be  a 
mere  approximation  to  the  truth.  The  first  and  most  numerous 
class  includes  a  series  of  plays  which  are  rather  comediea  of 
incident  than  of  character.  The  scene  of  these  plays  is  almost 
always  laid  in  foreign  countries,  and  thus  the  effect  of  common- 
placeness  on  the  one  hand,  and  the  reproach  of  improbability 
on  the  other,  is  avoided.  They  show  little  study  of  character, 
and  little  or  nothing  of  that  effort  to  work  out  the  deeper 
problems  of  human  nature,  or  deal  with  the  subtler  enigmas  of 
life,  which  is  so  distinctively  the  characteristic  of  another  class 
of  Shakespeare's  plays.  Even  the  plot  of  these  plays  has 
not  always  mnch  more  probability  than  the  characters  have 
of  individuality.  Their  charm  is  rather  in  the  incidents  of  the 
voyage  than  in  the  end  to  which  it  leads  or  the  characters  of 
the  travellers.  Variety  of  incident,  a  perpetual  succession  of 
pleasurable  pictures,  dialogue  whose  freshness  nerer  faila, 
poetical  beauty  of  language,  an  incessant  sparkle  of  wit,  and 
unflagging  powers  of  humour — these  are  the  chief  sources 
pleasure  in  the  plays  of  which  we  are  now  speaking.  They 
belong  for  the  most  part  to  the  earlier  period  of  Shake, 
speare's  career ;  and  though  they  differ  much  both  in  kind  and 
degree  of  merit,  they  will  be  found  to  be  generally  distinguished 
by  the  characteristics,  both  positive  and  negative,  of  which  w» 
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have  spoken  from  others  of  Shakespeare's  plays.  To  this  class 
belong  "  Love's  Labour's  Lost,"  "  All's  Well  that  Ends  Well," 
"Two  Gentlemen  of  Verona,"  "The  Comedy  of  Errors,"  all 
written  certainly  before  1598  ;  "  Much  Ado  about  Nothing," 
published  in  1600;  "  Twelfth  Night,"  acted  not  more  than  two 
years  later  ;  and  the  "  Taming  of  the  Shrew,"  probably  a  very 
early  play,  though  its  actual  date  cannot  be  established. 

Higher  in  their  aim  are  those  comedies  in  which  the  interest  of 
the  play  centres  not  more  upon  the  story  embodied  in  it,  or  the 
poetical  or  humorous  incidents  to  which  it  gives  rise,  than  upon 
the  study  either  of  characters  conspicuous  and  strongly  marked 
in  themselves,  or  of  characters  ordinary  in  themselves,  but  de- 
veloped by  the  force  of  circumstances  into  something  of  excep- 
tional interest.  To  this  class  may  most  properly  be  referred 
the  "  Merchant  of  Venice,"  an  early  play,  certainly  in  existence 
before  1598  ;  "  As  You  Like  It,"  written  not  later  than  1600  ; 
and  "  Measure  for  Measure,"  a  play  probably  of  somewhat  later 
date. 

The  "Midsummer  Night's  Dream"  stands  alone  in  some 
respects,  not  only  among  the  plays  of  Shakespeare,  but  among 
all  plays.  Plot  it  has  almost  none.  Of  human  interest  it  is 
wholly  destitute.  Yet  perhaps  no  play  ever  written  gives  more 
pleasure  to  every  reader.  The  wonderful  contrast  between  the 
airy  delicacy  of  the  fairy  world  and  the  coarseness  of  that 
human  world  with  which  it  is  brought  into  contact ;  the  fanciful 
incidents,  such  as  the  misplaced  affection  of  the  Fairy  Queen, 
which  in  a  mortal  would  have  been  repulsive,  but  in  tho  pygmy 
queen  has  all  the  charm  of  grotesqueness  and  incongruity  ;  tho 
free  play  which  tho  poet  has  given  to  a  teeming  imagination 
and  a  graceful  fancy,  and  the  unequalled  beauty  and  music 
of  its  language,  combine  to  give  to  this  play  a  charm  quite 
peculiar.  It  was  an  early  play,  being  known  certainly  before 
1598. 

Not  wholly  dissimilar  in  its  spiritual  actors,  though  very  un- 
like in  its  general  character,  is  tho  "Tempest."  Tho  magic, 
the  supernatural  powers  and  agencies  in  tho  play  are  scarcely 
]ess  fantastic  or  less .  original  in  conception  than  those  of  the 
"  Midsummer  Night's  Dream,"  but  they  are  under  human 
control,  and  their  workings  are  subordinated  to  tho  human 
interests  of  the  play.  The  "  Tempest,"  so  far  as  can  be  traced, 
must  be  accepted  as  one  of  Shakespeare's  later  plays. 

Two  more  comedies  remain  to  be  noticed.  The  "  Merry  Wives 
of  Windsor  "  is  not  only  one  of  the  most  humorous — perhaps 
the  most  so  of  all  Shakespeare's  comedies — but  it  is  also  the 
only  one  essentially  English  in  character,  and  which  may  pro- 
bably be  accepted  as  substantially  a  picture  of  English  life  and 
manners  in  the  poet's  own  day.  This  play  was  printed  in 
1602. 

The  "  Winter's  Tale  "  is  one  of  those  plays  which  one  hesitates 
whether  to  class  under  the  head  either  of  tragedy  or  comedy, 
though  for  want  of  a  better  title  it  must  be  called  by  the  latter 
name.  It  is  one  of  the  most  serious  as  well  as  one  of  tho  most 
beautiful  of  Shakespeare's  comedies.  As  far  as  can  be  ascer- 
tained, it  appears  to  be  among  the  latest  of  his  works. 

HISTORICAL    PLATS. 

The  historical  plays  are  ten  in  number.  They  are  founded  on 
the  most  striking  portions  of  English  history,  and  the  most 
suitable  for  dramatic  treatment,  during  a  period  commencing 
with  the  reign  of .  King  John  and  ending  with  that  of  Henry 
VIII. ;  but  the  special  historical  story  with  which  the  greater 
number  of  them  deal  is  that  which  includes  the  various  phases 
of  the  contest  between  the  rival  houses  of  York  and  Lancaster. 
These  historical  plays  might,  many  of  them,  be  properly  classed 
under  the  head  of  tragedies.  Some  of  them,  especially  the 
wonderful  play  of  Henry  V.5  it  might  be  difficult  to  class  either 
as  a  tragedy  or  a  comedy.  But  they  are  properly  treated  as 
a  class  apart  from  either,  because  the  interest  they  excite  and 
the  emotions  to  which  they  are  addressed  are  in  many  respects 
peculiar.  Shakespeare,  no  doubt,  was  too  great  an  artist  not  to 
.•••elect  those  precise  scenes  from  history  which  enabled  him  to 
present  the  most  perfect  drama  upon  the  stage,  and  he  unques- 
tionably did  not  hesitate  to  sacrifice  historical  accuracy  to 
dramatic  effect,  and  bring  events  close  together  which,  in  fact, 
i  hough  connected  as  cause  and  effect,  were  separated  by  long 
intervals  of  time.  But,  after  making  all  possible  allowance  for 
this,  and  for  the  marvellous  skill  with  which  Shakespeare  has 
handled  his  materials,  it  nevertheless  remains  true  that  the 


historical  plays  interest  us,  not  merely  as  plays,  nor  merely 
as  similar  plays  founded  upon  like  scenes  in  the  history  of  some 
foreign  nation  could  do  :  they  attract  us  as  scenes  from  tho 
youth  of  our  own  nation  ;  they  appeal  to  the  spirit  of  nationality, 
the  emotion  of  patriotism.  And  this  must  have  boon  so  to  a, 
far  greater  extent  in  Shakespeare's  own  day,  when  books 
were  scarce,  when  the  scenes  presented  upon  the  stage  were 
less  remote  from  men's  own  experience,  and  when  the  habit  of 
learning,  and  especially  of  learning  historical  and  religious 
truth  through  tho  medium  of  dramatic  representations,  had  not 
yet  died  out. 

The  earliest  in  the  order  of  history  of  Shakespeare's  plays  of 
this  class  is  "  King  John."  The  story  of  this  reign,  and  espe- 
cially the  contest  between  England  and  the  Papacy,  affording 
as  they  did  so  much  to  stimulate  the  national  spirit,  and  so 
much  that  bore  upon  the  religious  controversies  of  the  Eliza- 
bethan age,  had  more  than  once  been  chosen  by  dramatic 
writers.  Thus  we  have  already  seen  that  Bishop  Bale  wrote  upon 
this  story  soon  after  the  commencement  of  Elizabeth's  reign. 
And  Shakespeare  himself  was  unquestionably  much  indebted  in 
this  play  to  an  earlier  drama  upon  the  same  subject  which  is 
still  extant.  But  though  this  is  so,  there  is  hardly  any  of  the 
historical  plays  which  more  distinctly  bears  evidence  throughout 
of  the  genius  of  Shakespeare.  The  management  of  the  plot,  the 
drawing  of  the  characters,  the  intensely  pathetic  interest  of 
the  story  of  Prince  Arthur,  and  the  beauty  of  the  language, 
all  are  essentially  Shakespeare's,  and  continue  to  place  "  King 
John "  in  the  first  rank  among  the  historical  plays.  It  is 
among  tho  earlier  of  Shakespeare's  plays,  as  we  know  from  its 
being  mentioned  by  Meres  in  1598. 

"Bichard  II."  takes  the  second  place  in  Shakespeare's  histo- 
rical gallery.  It  is  founded  upon  the  story  of  the  latter  part 
of  the  reign  of  the  unfortunate  king  whoso  name  it  bears — his 
decline  and  fall.  That  story  was  in  itself  so  essentially  dramatic 
in  its  character,  tho  sequence  of  events,  the  chain  of  cause  and 
effect — vice  and  folly  and  arrogance  working  out  their  own 
punishment — were  so  clear,  that  Shakespeare,  though  he  has  not 
scrupled  to  alter  the  details  of  history  when  his  art  required  it, 
has  done  so  in  this  play  far  less  than  in  most.  This,  too,  stands 
among  the  very  first  in  merit  of  the  historical  plays.  Tho  con- 
duct of  the  story  is  supremely  skilful,  and  the  character  of 
Eichard  II. — weak,  passionate,  insolent  in  prosperity,  despon- 
dent in  adversity,  yet  with  fitful  flashes  of  kingly  dignity,  show- 
ing us  tho  higher  nature  which  had  once  suppressed  by  leading 
the  rising  of  the  commons,  and  making  a  character  which 
would  otherwise  have  been  contemptible  an  object  always  of 
respectful  pity — is  one  of  the  most  perfect  portraits  that  even. 
Shakespeare  ever  painted.  The  exact  date  of  this  play  cannot 
be  determined,  but  it  is  certainly  an  early  one. 

The  story  of  the  great  historic  drama  of  the  contests  between. 
York  and  Lancaster  is  resumed  in  the  two  plays  upon  the  reign 
of  Henry  IV.  The  main  story  of  the  first  part  of  "  Henry  IV.  " 
is  that  of  the  rebellion  of  the  Percys  and  the  battle  of  Shrews- 
bury; that  of  the  second  part  treats  of  the  close  of  the  king's 
reign.  And  so  much  of  the  play  as  deals  with  such  events — 
the  lives  and  deeds  of  kings  and  nobles,  especially  tho  picture 
of  the  cares  and  burdens  of  royalty  in  the  person  of  the  king 
— is  masterly.  But  the  peculiar  charm  of  these  plays  lies  in 
the  contrast  perpetually  occurring  between  the  life  of  the  court 
and  the  business  of  state  on  the  one  hand,  and  the  wild  Bohe- 
mian life  of  Prince  Hal  and  his  dissolute  companions  on  the 
other.  The  inimitable  character  of  Falstaff  would  by  itself  be 
enough  to  immortalise  these  plays.  The  first  part  of  "  Henry 
IV."  was  printed  in  1598,  the  second  not  till  1600.  But  there 
are  strong  reasons  for  believing  that  the  latter  was  in  existence 
some  considerable  time  before  it  was  printed. 

"  Henry  V."  takes  up  the  thread  of  tho  story  of  the  houses 
of  York  and  Lancaster  at  the  period,  of  the  great  glory  of  the 
Eed  Eose,  as  well  as  of  the  English  nation.  The  subject  is  the 
reign  of  Henry  V.,  the  battle  of  Agincourt,  and  the  conquest  of 
France.  The  plot  of  the  play  has  little  of  dramatic  complete- 
ness about  it :  it  is  almost  more  a  series  of  scenes  of  national 
triumph  than  a  connected  narrative.  And,  probably  with  a  clear 
consciousness  of  this  fact,  Shakespeare  has  here  alone  introduced 
between  the  acts  a  chorus,  or  short  spoksn  narrative,  connecting 
what  has  gone  before  with  what  is  to  follow.  But  what  above 
all  supplies  the  place  of  unity  of  action  in  this  most  remarkable 
play  is  the  unity  of  sentiment  -which  pervades  it — the  almost 


LESSONS  IN  FBI 


passional"    spirit    <>f    |...»ri-.t.  •••!    -i::  1     national    pride    which 

:ii«i(»  is  Hub- 

•ana  period 

us  tlio  preceding  two ;  it  was  fir-it  printod,  though  in  a  very 
.foot  form,  in  10UO. 

i.lays  on  tho  events  of  •  Wars  of  the 

Boca* — the  first,  second,  and  third  Henry  VI." — hare 

been  always  attributed  to  Shakos)  "Vor  »inco  tho  firnt 

:.l,  nlw:i\  •  i<>ng  his  works ;  and  for 

ison  we  can  hardly   •  Shakonp«iro  had  some 

mtion  of  tho  playa  as  they  now  stand.     Hut 

•  t  that  can  bo  mii<l  for  thorn  in  that  Shakospcnro 

adapted  and  mndo  somo  alterations  in   <>Mcr    plays   npon  tho 

.  have  no  claim  to  take  rank  with  tho*o 

.  ivo  gone  boforo  • 

III."  contains  passages  of  equal  merit  with  any  in 

Shakespeare'.)  playa.     Hut,  as  a  whole,  it  can  scarcely  bo  placed 

vrith  his  greatest  historiaal  plays.     It  is  not 

;iiat  it  was  among  tho  earliest  of  bis  works.     It 

was  e  iuted  in  1597. 

III."  concludes  the  series  of  the  histories.    Most 

ibly  place  this  play  on  a  much  higher  level 

•nl   III.,"  and  tho  episode  of  the  fall  of  Wolsoy 

.inter  of  tho  great  cardinal  are  wonderfully  painted. 

\v  would   be   inclined   to   class   it  with  "King  John," 

••  ifrnry  IV.,"   or   "Henry  V."     It  was   probably  the  latest 

written  play  of  it3  class,  and  was  first  printod  in  tho  folio  of 

TRAGEDIES. 

Tho  tragedies  of  Shakespeare,  including  in  tho  number  a  few 

of  which  the  authorship  remains  a  matter  of  eomo  doubt,  aro 

thirteen  in  number.     Tho  earliest  among  them,  as  far  as  can  be 

lined,  and  one  of  tho  earliest,  probably,  of  Shakespeare's 

•  Komeo  and  Juliet."     This,   while  one  of  the  most 

lv:i  itiful  and  affecting,  and  one  of  the  most  profoundly  tragio 

of  p'.ays,  differs  from  tho  later  and  grander  tragedies  of  tho 

poet  much  in  tho  same  way  that  tho  class  of  comedies  which 

-i  most  of  tho  earlier  ones   does  from    "  Aa  You  Like 

It  "  and  "  Measure  for  Measure :"  it  has  not  the  same  profound 

analysis  of  character ;  the  passion  with  which  it  deals  is  but  tho 

>sion  of  love.      Tho  sorrows  of  the  lovers  interest  us, 

not  their  characters.     Their  fate  moves  us  to  pity,  but  it  excites 

r.oither  awe  nor  horror. 

"Troilus  and  Cressida"  is  founded  on  a  story  supposed  to 
have  occurred  during  tho  siege  of  Troy,  which  had  often  before 
boon  used  by  poets,  and  notably  by  Chaucer.  But  Shakespeare's 
treatment  of  tho  story  and  his  conception  of  tho  characters  is 
essentially  original.  There  is  scarcely  any  one  of  his  plays  in 
which  the  characters  stand  out  from  the  canvas  with  more 
thoroughly  marked  individuality.  The  date  of  this  play  cannot 
bo  fixed,  but  it  is  certainly  not  later  than  1609. 

Four  tragedies  aro  founded  upon  events  in  the  history  of 
Borne.  " Coriolanus,"  "Julius  Caesar,"  and  "Antony  and 
Cleopatra"  are,  no  doubt,  all  late  plays,  though  their  dates 
cannot  be  fixed.  Few  of  Shakespeare's  plays  have  acquired  a 
more  general  popularity  than  these,  especially  "Julius  Caesar." 
In  them  Shakespeare  has  followed  for  the  most  part  tlio  transla- 
tions of  classical  authorities  within  his  reach  with  the  same 
fidelity  with  which,  in  his  histories,  he  followed  Holinshcd  and 
the  other  chroniclers,  but  without  ever  losing  bis  own  originality 
of  treatment,  or  sacrificing  the  life-likeness  of  tho  characters. 
"Titus  Andronicns  "  was  published  as  early  as  1600;  but, 
though  always  attributed  to  Shakespeare,  its  authorship  is  very 
doubtful. 

The  tragedy  of  "Pericles,  Prince  of  Tyre,"  was  ascribed  to 
Shakespeare  by  Meres  as  early  as  1598,  and  it  is  difficult,  there- 
fore, to  deny  that  he  took  some  part  at  least  in  modifying  or 
improving  it.  But  the  character  and  style  of  the  play  support 
tho  view  which  most  readers  would  wish  to  adopt,  that  Shake- 
speare was  not  its  author. 

"  Timon  of  Athens  "  is  a  masterly  study  of  character,  and 
a  most  powerful  play  upon  tho  well-known  story  of  tho  prodigal 
turned  misanthrope.  "Cymbeline"  is  founded  on  a  story 
borrowed  from  that  source  to  which  Shakespeare  was  fond  of 
turning — the  early  legendary  history  of  Celtic  Britain.  Both  of 
these  were  probably  late  plays. 

It  remains  only  to  mention  the  four  greatest  of  Shakespeare's 
tragedies,  the  four  which  stand  out  from  among  hia  plays  as  he 


himself  does  among  the  dramatists. 
"  Kn,,r  Laar."  and  "  Macbeth  "  «.  I. 


works  of  th*fr  kind  in  the  Engliah  langaefe     They  »1 
fulUwt  maturity  of ^Shakespeare's 


Hamlet,"   "Othello." 
iparabljthe  gn»t«.t 
TV»y  all  belong 


to  the  period  of  the  t ,™,-^- 

"  Hamlet,"  in  its  first  form,  was  printed  in  1*J3 ;  "Othello  " 
can  be  traced  to  about  the  earn*  date ;  M  King  T^tsr  "  to  eoax 
five  years  later  j  and  thoogh  the  date  of  "  Macbeth  "  has  not 
been  Moertained,  it  can  hardly  be  doabted  that  it  Detain  to 
the  same  period.     Different  as  their  subjects  are    the  meatej 
confli.-t  of  the  DanUh  prince,  the  jealousy  and  erime  of  the 
bravo  Moor,  the  wrongs  and  madnees  of  the  aged  king,  the  MJH 
the  Scottish  usurper — they  are  alike  in  the  power 
•lay,  tho  skill  to  depict  every  phase  of  passion,  to 

human  soul.  They  are  alike  in  truth  to  nature,  »  irtsstto 
judgment,  in  mastery  over  all  the  element*  of  pity,  of  horror,  of 
fear,  in  boundless  fertility  of  imagination,  aad  in  the  irrMMfbi* 
spell  which  they  exorcise  over  every  mind.  We  «*n«Mrt  in  theee 
lessons  criticise  or  examine  them.  We  can  only  impram*  upon 
our  readers  that,  more  than  any  other  of  the  works  we  have  had 
occasion  to  mention  in  the  course  of  those  lessons,  they  most 
be  read  and  re-read,  diligently  and  patiently  studied,  by  every 
genuine  student  of  English  literature. 


LESSONS    IN    FRENCH.— LX XI II. 

§  76.— THE  Noux— PLACK  OF  MOCKS  (continued). 

(10.)  IK  Englinh  the  name  of  the  possessor  frequently  pre- 
cedes the  name  of  the  object  possessed ;  and  the  two  are  con- 
nected by  means  of  '•  (the  old  Saxon  genitive  termination). 
In  French  the  order  is  always  different.  The  name  of  the 
object  possessed  precedes  that  of  the  possessor,  and  the  con- 
necting link  is  a  preposition  : — 


Jfy  frU*d't  look*. 

I'ou  hart  MM  my  «bUr/« 


Lea  livres  de  inon  ami. 
Vous  avez  vu  la  niontro  da  ma 
sceur. 

(11.)  The  name  of  an  object  always  precedes  tho  name  of 
the  substance  of  which  it  is  formed,  or  which  it  contains. 
The  preposition  de  comes  between  them  : — 

Uue  table  de  marbre. 
La  France  a  beaucoup  de  car- 
rierea  de  marbre. 

Une  bouteille  de  vin. 


Prune*  fcuwMy  aisrtli  yaerrio. 
A  bottle  of  vm«. 


(12.)  The  word  representing  an  individual  always  precedes 
that  describing  his  particular  occupation,  or  the  merchandise  of 
which  he  disposes : — 

Un  maltre  <le  danse. 
Un  maltre  <ic  langues. 
Uu  marchand  dc  drap. 


A  teachfr  of  languayrt. 

A  dnjxr,  or  dtclrr  i»  clotk:* 


(13.)  Tho  name  of  a  vehicle, -boat,  mill,  etc.,  always  precede* 
the  noun  representing  the  power  by  which  it  is  impelled,  or 
the  purpose  to  which  it  ie  adapted.  The  connecting  proposition 
is  generally  a:  — 

A  vind-miU. 


A  paper-mill. 


A  tico-fcom  carriag*. 


Un  mouliu  a  vent. 

Uu  mouliu  a  papior. 

Dea  moulius  &  can. 

Un  bateau  a  vapour. 

Uue  voituro  &  deux  chevmnx. 

(14.)  Tho  name  of  an  object  precedes  the  nonn 
its  particular  produce,  use,  or  appendages,  etc. ;  the  proposition 
a  generally  connects  these  nouns : — 

Le  gout  du  fruit  de  I'arbre  a 
pal  a  ressemble  a  celui  de  1'arti- 
chaut. 

UmSARDIS  DE   ST.  PlBRBE. 

Le  noni  de  vert u.  d*ns  la  bonche 
tie  certaiacH  person  u«s.  fait  tn-s- 
sailii~  comuie  le  grelot  du  MT- 

psnt  .1  sonnettes. 

MKK.  MECXX&. 

Lea  betes  a  cornet  n«  wat  pss 

si   nombreuses   que  les  bete*  •     "«<   *>    nnmrniu    •» 

mssMla). 


Tttf  wtm»  of 
of  certain  fMnw 
Jik*  tlU  NOiM  e/  l»k*  rxitM*. m«i«. 
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La  salle  a  manger. 
Du  tools  a  bruler. 
Un  verre  a  vin. 

See  §  80,  (2.). 


The  dining-room. 
Fire-wood. 

A   wine-glass,   i.e.,   o    glass   for 
wine. 


§  77. — THE  ARTICLE. — USE  OF  THE  ARTICLE. 

(1.)  The  article  must  bo  used  in  French  before  every  noun 
employed  in  a  general  sense,  or  denoting  a  whole  species  of 
objects ;  although  in  similar  cases  the  article  is  not  used  in 
English.  Ex. : — 


Benefits  are  all-powerful  with  a 
well  disposed  mind. 

Honour  is  with  magnanimous 
hearts  more  jprecious  than  life. 


Les  bienfaits  peuvent  tout  sur 
une  ame  bien  ne'e.  VOLTAIKE. 

L'honneur,  aux  grands  coeurs, 
est  plus  cher  que  la  vie. 

CORNEILLE. 

La  honte  suit  toujours  un  lache 
de'sespoir.  CREBILLON. 

(2.)  The  article  is  used  in  French,  as  in  English,  before  a 
noun  denoting  a  particular  object,  or  taken  in  a  particular 
sense : — 


Le     bonheur      des      mediants 
•comme  un  torrent  s'e'coule. 

BACINE. 

L'arbrisseau  le  plus  sain  a  be- 
soin  de  culture. 

FABRE  D'£GLANTINE. 
Le  moment  du  pe>il  est  celui  du 
courage.  LA  HAEPE. 


The  happiness  of  the  wicked  runs 
away  like  a  torrent. 

The  healthiest  shrub  needs  culti- 
vation. 

The  time  of  peril  is  the  time  for 
courage. 


(3.)  The  article  is  used  before  the  names  of  countries,  pro- 
vinces, seas,  rivers,  winds,  and  mountains  : — 


La  France  est  hoi-ne'e  ail  rnidi 
pas  les  Pyre'ne'es  et  la  Mediter- 
rande ;  a  1'est  par  1'Allemagne,  la 
Suisse  et  1'Italie  ;  au  uord  par  la 
Manche  et  la  Belgique,  et  a  1'ouest 
parl'Oce'an.  Sea  principales  rivieres 
sont  la  Seine,  la  Loire,  la  Ga- 
ronne et  le  Khoue. 


France  is  bounded  on  the  south  by 
the  Pyrenees  and  the  Mediterranean ; 
on  the  east  by  Germany,  Switzerland, 
and  Italy  ;  on  the  north  by  the  Eng- 
lish Channel  and  Belgium,  and  on 
the  west  by  the  Ocean.  Its  principal 
rivers  are  the  Seine,  the  Loire,  the 
Garonne,  and  the  Rhone. 


(4.)  Those  countries  which  take  their  name  from  their 
capital,  or  some  other  city  within  their  boundaries,  take  no 
article : — 


Naples  est  un  pays  delicious. 
Venise  e'tait  un  e'tat  puissant. 
New  York  est  un  e'tat  sain. 


Naples  is  a  delightful  country. 
Fenice  was  a  powerful  state. 
New  York  is  a  healthy  state. 


(5.)  The   French  use  the  article  before  titles   prefixed   to 
names : — 


Le  general  Cavaignac. 
Le  president  Bonaparte. 


General  Cavaignac. 
President  Bonaparte. 


(6.)  The  article  is  also  used  before  the  names  of  dignities,  of 
certain  bodies,  systems  of  doctrine,  and  with  other  words  men- 
tioned below : — 


La  monarchic 
Le  parlement, 
Le  gouvernement, 
Le  christianisme, 
L'^piscopat, 
A  1'eglise, 


monarchy. 

parliament. 

gowernment. 

Christianity. 

episcopacy. 

at  church. 


A  1'ecole, 
Au  college, 
All  marche", 
An  lit, 

etc. 


at  school, 
at  college. 
at,  to  marfeet. 
in  bed. 
etc. 


(7.)  Before  the  names  of  the  seasons,  and  the  following  ex- 
pressions : — 

L'anue'e  prochaine,  next  year. 

L'annde  deruiere,  last  year. 

Le  priutemps  pro-  next  spring. 
chain, 

(8.)  The   names    of   several  cities  take  the  article.     Those 
nouns  have  generally  a  meaning,  and  indicate  often  natural 

objects : — 


L'automne  dernier,      last  autumn. 
La  semaine  derniere,  lost  week. 
etc.  etc. 


Le  Havre, 
La  Haye, 


Havre. 
The  Hague. 


La  Rochelle,       Rochelle. 
Le  Detroit,          Detroit. 


(9.)  In  speaking  of  the  parts  of  the  body  or  of  the  qualities 
of  the  mind,  the  French  use  the  article  in  cases  where  the 
English  use  a  possessive  adjective  or  the  indefinite  article : — 


Votre  frere  a  les  cheveux  noirs. 
II  s'est  blessd  a  la  main. 
Charles  a  la  ice* moire  excellente. 


Four  brother  Tias  blacJc  hair. 

He  has  hurt  his  hand. 

Charlej  has  an  excellent  memory. 


§  78. — USE  OF  THE  ARTICLE  BEFORE  WORDS  TAKEN  IN  A 
PARTITIVE  SENSE. 

(1.)  A  word,  when  used  to  denote  an  entire  object  or  class  cf 
objects,  is  said  to  have  a  general  sense ;  when,  however,  it  is 
employed  to  indicate  a  part  of  any  thing  or  class  of  things, 
considered  in  reference  to  the  whole,  it  is  said  to  have  a  par- 
titive sense.  Before  a  word  taken  partitively,  the  word  some 
or  any  is,  or  may,  in  English,  often  be  employed.  If,  for  ex- 
ample, I  use  the  words  courage  and  wood  abstractedly,  I  take 
them  in  the  general  sense ;  but  if  I  say,  give  me  wood,  your 
brother  has  courage,  I  use  them  in  the  partitive  sense,  that  is,  I 
ask  for  a  part  of  that  substance  called  wood,  and  attribute  to 
your  brother  something  of  that  quality  called  courage. 

(2.)  The  partitive  article  [§  14,  (11.)]  is  used  before  nouns 
taken  in  a  partitive  sense  : — 


Du  pain  et  de  1'eau  lui  suffisent. 

Apportez-nous  du  sel  et  du 
vinaigre. 

Toujours  la  patrie  a  des  charmes 
pour  moi.  LA  HABPE. 


Bread  and  water  are  sufficient  for 
him;  that  is,  some  bread. 

Bring  us  salt  and  vinegar;  that 
is,  some  salt. 

My  native  land  has  always  (some) 
charms  for  me. 


(3.)  When  the  noun,  taken  in  a  partitive  sense,  is  preceded 
by  an  adjective,  the  partitive  article  is  de  or  d'  for  both  gen- 
ders and  numbers  [see  §  14,  (2.  11.)] : — 

He  possesses  fine  houses. 

Let  us  propose  to  ourselves  rather 
to  imitate  great  examples,  than  to 
follow  vain  systems. 


II  possede  de  belles  maisons. 

Proposons-nous  a  nous-memes 
de  grands  exemples  a  imiter, 
plutot  que  de  vains  systemes  a 
suivre.  J.  J.  BOUSSEAU. 


(4.)  When,  however,  the  noun  preceded  by  the  adjective  is 
so  connected  with  it  that  the  two  form  a  compound  noun,  this 
noun  takes  the  article  according  to  rule  (2.)  above : — 


Des  jeunes  gens  ;  des  petits  pois. 
Heureux  si  de  son  temps,  pour  de 

bonnes  raisons, 
La  Mact'doine  cut  eu  des  petites 

maisons !  BOILEAU. 


Young  people ;  green  peas. 

Fortunate  would  it  have  been,  if  in 
his  time  (^IZea'ander's)  Macedonia  had 
had  lunafic  asylums. 


(5.)  The  preposition  de  is  used  before  a  substantive  preceded 
by  a  collective  noun  or  by  an  adverb  of  quantity : — 


Une  multitude  de  peuples. 
Beaucoup  de  personnes. 
A  quoi  bon  tant  d'amis  ? 
Uu   seul   nous   suffit   s'il   nous 
aime.  FLOEJAH. 


A  multitude  of  nations. 

Many  persons. 

Of  what  use  are  so  many  friends? 

A  single  one  suffices  if  he  loves  us. 


(6.)  The  article  (du,  de  la,  de  1',  des),  however,  is  used  when 
the  noun,  whether  or  not  preceded  by  a  collective  noun,  is  taken 
in  a  limited  sense.  The  noun  la  plupart,  the  most ;  the  adverb 
of  manner,  bien,  when  used  as  an  adverb  of  quantity,  in  the 
sense  of  much,  many,  also  require  the  article  *  du,  etc. : — 

Un  grand  nombre  des  personnes 
que  j'ai  vues.  NOEL. 

II  me  reste  peu  des  livres  qui 
m'ont  ete  donne's.  NOEL. 

Les    mediants    ont  bien  de  la 
peine  a  demeurer  unis. 

FENELON. 

Ne  donnez  jamais  des  conseils 
qu'il  soit  dangereux  de  suivre. 

GlRAULT    DUVIVIEE. 

(7.)  The  words  some  or  any,  expressed  or  understood,  are 
rendered  by  de,  also  in  negative  sentences : — 


Many  of  the  persons  whom  I  have 
seen. 

I  have  few  left  of  the  books  which 
have  been  given  me. 

The  wiclced  have  much  trouble  to 
remain  united. 

Never  give  advice  which  it  is  dan- 
gerous to  follow. 


Je  ne  vous  ferai  pas  de  re- 
proches. 

L'on  ne  dit  jamais  que  1'on  n'a 
point  d'esprit.  BOURSAULT. 

On  ne  fait  jamais  de  bien  a 
Dieu,  en  faisant  du  mal  aux 
homines.  VOLTAIIIE. 


I  shall  7iot  cast  upon  you  any  re- 
proaches. 

We  never  say  that  we  have  no  wit. 

We  never  can  do  good  in  respect 
to  God,  by  doing  evil  to  men. 


*  Before  the  adjective  autre,  in  the  plural,  bien,  as  an  adverb  of 
quantity  does  not  require  the  article  du,  etc.,  but  the  preposition  de : 
J'al  VU  bien  d'autres  pays,  I  hove  seen  many  other  countries. 


i  IK  AT.— I. 

ITS   NATURE— MATERIAL  AND   DTKAJCICAL  THEORIES— 
PHYSK   \i.  1C  SOURCES  OF   BEAT. 

commencement  of  oar  lessons  oa  tbo  subject  of  Heat  a 

-  which  wo  cannot  altogether  overcome  {  that 

really  U.     It  U,  bowerer,  BO 

I'.uiuli.  the  offooU  it  produces  on  our  bodies,  and  on 

.  :  us,  tii. a  wo  need  not  bo  at  all  deterred 

;   iii>iuin<'.s  liy  ..in-  inability  to  Bolvo  thU  qucnt 

•••>  are  two  theories  on  the  rabjoct  which  hare  been  hold 

by  ililTi'ivnt  philosophers.     According  to  the  former  of  those, 

:  oin  a  subtle  imponderable  substance  called  caloric, 

whi.-h  MirrouuJs  llu>  ultiinnto  atom*  of  all  substances,  and  L* 

cui>u.l>'  '  from  ouo  body  to  another.     This  is  known 

as   tin-  theory,   and   was    for  a  long    timo   almost 

•  •il.     According  to  it,  no  now  boat  could  bo 
called  into  existence,  the  amount  in  tho  universe  being  constant, 

a   tho  only  way  of  heating  any  substance  was  by  trans- 
ferring some  of  this  caloric 
from  some   other  substance 
i  was  charged  with  it. 

Many  of  tho  ordinary 
mt'iui  could  be  very 
easily  explained  upon  this 
theory,  but  tho  production 
of  an  almost  unlimited 
amount  of  heat  by  friction 
could  not  bo  accounted  for, 
xinco  it  was  obvious  that  no 
heat  could  be  evolved  in  this 
way  that  was  not  previously 
stored  up  in  tho  substance. 
An  extensive  series  of  ex- 
periments on  the  question 
was  conducted  by  Count 
llumfonl,  and  led  to  tho 
rejection  by  many  of  the 
material  theory ;  and  a 
celebrated  experiment  by 
Sir  H.  Davy  fully  supported 
these  views. 

When  ice  becomes  melted 
a  large  amount  of  heat  dis- 
appears or  becomes  latent, 
as  will  be  fully  explained 
hereafter  ;  the  water,  there- 
fore, according  to  the  ma- 
terial theory,  must  possess 
a  much  larger  amount  of 
caloric  than  the  ice.  Davy 
accordingly  took  two  lumps 
of  ice  and  rubbed  them 

violently  together,  and  in  a  short  time  found  that  a  portion  of 
tho  ice  was  liquefied  by  tho  friction.  Now,  as  in  this  instance 
the  water  contained  a  greater  amount  of  heat  than  the  ice,  it  is 
clear  that  there  must  have  been  an  actual  production  of  heat, 
and  not  merely  tho  evolution  of  some  which  was  previously 
latent. 

These  experiments,  with  many  others  which  might  be  quoted, 
tend  strongly  to  disprove  the  material  theory,  and  to  support 
the  other  or  dynamical  theory.  According  to  this,  heat  is  not 
a  material  substance,  but  a  motion  of  the  ultimate  particles  of 
which  bodies  are  composed.  In  this  way  heat  presents  many 
analogies  to  light  and  sound,  for  it  is  supposed  that  just  as  sound 
is  produced  "by  tho  vibrations  of  the  air,  so  heat  results  from 
the  rapid  vibration  of  the  particles  of  any  body,  or,  according 
to  some,  tho  vibrations  of  an  imponderable  fluid  by  which  those 
particles  are  surrounded.  In  further  support  of  this  view,  we 
find  that  motion  is  frequently  converted  into  heat,  and  con- 
Tersely,  that  heat  may  bo  changed  into  motion. 

When  a  ball  is  allowed  to  fall  from  a  height,  it  acquires  in 
falling  a  considerable  velocity.  Let  it  now  strike  upon  some 
hard  substance,  and  it  will  immediately  be  brought  to  rest ;  its 
motion  will  not,  however,  bo  annihilated,  as  will  bo  seen  if  we 
allow  a  ball  to  fall  several  timer!,  and  then  carefully  ascertain 
its  temperature.  We  shall  then  find  that  tho  motion  of  the 
ball  has  been  changed  into  a  motion  of  its  ultimate  particles, 
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U  manifested  by  the  increased 

investigation  -hows  thai  this  increase  U 


•>  ;•• 


Om 

\  .:.».  |  , 


the  height  (ram  which  the  ball  has  fallen 

We  cannot,  in  toe  spaoe  of  these  lissnas.  fully  inquire  iato 
this  matter ;  the  student  is.  however,  rsmrnmended  to  ummt 
carefully  the  treatise  of  Profeseor  TyadaU,  entitled  •*  Heat  a 
Mode  of  Motion."  which  will  give  him  a  fall  iasigfct  into  the 
results  of  modern  research  on  this  subject. 

The  chief  physical  source  of  the  heat  which  we  enjoy  fe  Ik* 
son.  which,  although  situated  at  such  an  immense  distance  few 
as,  nerertheloM  warms  the  earth  by  ite  my*.  Of  the  soaree  of 
the  solar  heat  nothing  is  known,  although  maoy  very  okret 
hypotheses,  as  well  as  many  very  foolish  ones,  have  been 
started.  So  great  is  the  amount  of  solar  boat  received  by  the 
earth  that  it  has  been  calculated  that  it  would  be  sofieient  to 
molt  in  a  year  a  layer  of  ioe  surrounding  the  globe  to  atttekoeM 
of  38  yards.  In  addition  to  this  external  source  of  beat,  we 
hare  an  internal  source  known  as  terrestrial  boat. 
As  we  dig  down  into  tho  substanoe  of  the  earth,  wo  find  tho 

temperature  diminishes  a 
little  in  summer  till  we 
attain  a  depth  of  about  M 
yards.  At  this  depth  it 
remains  orairtant  all  the 

..-••.:.••          .:.!.-..  -:...• 

and  the  winter  frost  being 
alike  unable  to  penetrate; 
the  temperature  of  this 
stratum  is  about  &8°.  If 
now  wo  sink  still  deeper,  the 
temperature  is  found  to  in- 
crease  at  the  rate  of  one 
degree  for  every  60  or  70 
feet,  and  this  increase  con- 
tinues nearly  uniform,  what* 
ever  depth  we  attain.  It  is 
evident,  therefore,  that  ata 
depth  of  a  few  miles  the 
temperature  must  be  TOT/ 
high  ;  it  is  sometimes  state  i 
that  at  a  depth  of  eight  or 
ten  miles  this  beat  would  be 
so  great  that  nothing  could 
resist  it,  and  even  the 
hardest  rock  would  be  fused. 
The  melting-point  of  any 
body  becomes,  however, 
higher  as  the  pressure  on  it 
is  increased,  and  thus  it  is 
probable  that  the  thinkmss 
of  the  crust  of  the  earth  is 
far  greater  than  this.  Many 
astronomical  observations 
seem  likewise  to  point  to  the  same  conclusion. 

The  air  resting  on  tho  earth  becomes  warmed  by  contact  with 
it,  and  by  its  radiation,  so  that  as  we  ascend  above  the  earth'* 
surface  the  temperature  gradually  diminishes  at  the  rate  of 
about  ono  degree  for  every  300  feet  of  elevation. 

Though  wo  ore  mainly  dependent  on  these  physical  sources 
for  maintaining  our  temperature,  there  are  i~»«hM«Wl  and 
chemical  sources  of  heat  which  are  of  great  importance  to  us, 
and  to  which  we  must  accordingly  direct  our  attention. 

The  first  of  these  sources  of  heat  is  friction,  and  the  simplest 
experiment  that  can  be  tried,  as  illustrating  the  production  of 
heat  in  this  way,  is  to  rub  a  metal  button  or  the  blade  of  a  knife 
rapidly  to  and  fro  on  a  piece  of  wood.  It  will  soon  become  so 
hot  that  it  cannot  be  touched  with  any  degree  of  comfort,  and 
a  piece  of  phosphorus  may  easily  be  inflamed  by  contact  with  it. 
The  Indians  are  aware  of  the  fact  that  heat  may  thus  be  evolved, 
and  often  obtain  a  fire  by  rubbing  one  piece  of  wood  violently 
backwards  and  forwards  upon  another.  A  little  loose  powder 
or  dust  soon  accumulates  in  a  groove  on  the  lower  piece,  and 
the  heat  becomes  sufficiently  intense  to  set  light  to  this. 

The  experiments  of  Count  Bamford  on  this  subject  moot  be 
described  here,  as  they  were  carefully  arranged  and  conducted, 
and  are  very  frequently  referred  to.  He  was  engaged  in  super- 
intending the  boring  of  cannon  at  Munich,  and  in  the  course  of 
this  was  struck  with  the  groat  amount  of  heat  evolved  dnanc 
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the  procpss.  In  order  to  determine  the  source  of  this  heat,  he 
constructed  a  metal  cylinder  weighing  about  a  hundredweight, 
which  was  caused  to  rotate  against  a  blunt  steel  borer.  After  the 
lapse  of  half  an  hour  the  temperature  of  the  cylinder  was  found 
to  have  increased  from  60°  to  130°,  while  the  particles  of 
metal  worn  off  only  weighed  837  grains.  It  was  evident,  then, 
that  the  heat  which  had  elevated  the  temperature  of  the  heavy 
cylinder  70°  could  not  have  been  evolved  by  a  change  of 
capacity  for  heat  in  this  small  quantity  of  metal. 

In  another  experiment  the  cylinder  was  immersed  in  a  vessel 
containing  about  two  and  a-half  gallons  of  water,  and  made  to 
rotate  against  the  blunt  borer  as  before,  and  in  the  course  of  two 
hours  and  a  half  the  water  was  caused  to  boil  by  the  heat  thus 
evolved.  The  supply  of  heat  thus  obtainable  appeared,  indeed, 
to  be  inexhaustible.  The  power  which  drove  the  cylinder  was 
in  this  case  converted  into  heat,  just  as  when  the  brake  is 
applied  to  a  train  the  wheels  are  seen  to  smoke  and  give  off 
sparks,  owing  to  the  motion  of  the  train  being  converted  into 
heat,  and  thereby  destroyed.  We  see  now  the  reason  why 
grease  is  applied  to  the  axles  of  wheels  and  to  pieces  of 
machinery ;  if  it  be  absent  the  friction  is  increased,  and  then 
a  portion  of  the  power  is  wasted  by  being  converted  into  heat, 
instead  of  being  employed  to  do  the  work  of  the  machine. 

In  these  experiments  the  quantity  of  heat  produced  has  been 
so  great  as  at  once  to  be  observed :  very  often,  however,  the 
amount  is  so  small  that  it  cannot  be  well  shown,  even  by  an 
ordinary. thermometer.  The  mode,  therefore,  usually  adopted  in 
rendering  its  presence  manifest  is  to  use  a  thermo-electric  pile. 

If  a  bar  of  bismuth  and  one  of  antimony  be  joined  end  to 
end,  and  the  point  of  junction  heated,  a  faint  current  will  pass 
between  the  ends  of  the  bar,  and  will  deflect  the  needle  of  a 
galvanometer.  When  several  such  compound  bars  are  employed, 
much  greater  sensitiveness  is  obtained.  The  bars  are  bent  in 
the  middle,  so  that  the  alternate  junctions  may  be  at  one  side 
of  the  pile,  as  seen  in  Fig.  2.  The  ends  are  then  connected,  by 
the  binding  screws  seen  on  the  top  in  Fig.  1,  with  a  delicate 
galvanometer,  and  we  have  thus  a  means  of  rendering  visible 
the  faintest  amount  of  heat.  So  delicate,  indeed,  may  this 
instrument  be  made  that  the  warmth  of  the  hand,  when  held 
at  a  distance  of  several  feet,  will  visibly  deflect  the  needle.  An 
instrument  of  this  kind  is  of  great  service  in  all  researches  on 
heat ;  it  is,  in  fact,  almost  indispensable,  and  hence  frequent 
reference  will  be  made  to  it  in  these  lessons. 

The  next  sources  of  heat  which  we  must  refer  to  are  per- 
cussion and  compression.  An  illustration  of  the  production  of 
heat  by  the  former  has  already  been  given  in  the  experiment  of 
letting  fall  a  leaden  ball.  A  piece  of  soft  iron,  too,  may  be 
rendered  red-hot  by  a  few  skilful  blows  on  an  anvil ;  and  a  blow 
or  two  with  a  hammer  on  an  ordinary  nail  will  at  once  raise  its 
temperature  sufficiently  to  affect  the  thermo-electric  pile,  and 
often  to  ignite  a  lucifer. 

The  best  means  of  exhibiting  the  effects  of  compression  is  by 
the  compression  syringe  represented  in  Fig.  3.  A  piece  of  stout 
glass  or  metal  tube  closed  at  one  end,  and  having  an  internal 
diameter  of  about  half  an  inch  and  a  uniform  bore,  has  a  piston 
fitted  tightly  to  it :  in  the  tinder  side  of  this  piston  is  a  small 
cavity  in  which  a  small  fragment  of  tinder  is  placed.  The  tube 
is  now  placed  against  a  wall  or  some  support,  and  the  piston 
quickly  forced  into  it.  So  much  heat  is  produced  by  the  sudden 
compression  of  the  air  that  the  tinder  is  ignited,  and  when 
hastily  drawn  out  will  be  found  red-hot  and  smouldering. 

When  a  jet  of  hydrogen  gas  is  allowed  to  strike  upon  very 
finely  divided  platinum  it  sometimes  renders  it  red-hot,  and 
thus  the  gas  becomes  ignited.  This  may  partly  be  attributed 
to  condensation  of  the  gas  in  the  pores  of  the  platinum,  and 
partly  also  to  chemical  action. 

This  property  of  spongy  platinum  is  sometimes  turned  to 
account  in  Dobereiner's  lamp,  which  is  shown  in  Fig:  4.  It 
consists  of  two  glass  vessels,  A  and  B,  the  neck  of  A  reaching 
to  the  bottom  of  B.  A  piece  of  zinc  (z)  is  placed  in  the  lower 
one,  and  diluted  sulphuric  acid  is  poured  over  it ;  the  upper  one 
is  then  fixed  tightly  in  its  place,  the  neck  being  ground  so  that 
it  may  fit  air-tight.  The  action  of  the  acid  on  the  zinc  gives  off 
hydrogen,  which  drives  the  liquid  into  the  upper  vessel,  and 
thus  leaves  the  zinc  dry.  As  soon  as  the  tap  in  the  tube  H  is 
turned  the  gas  escapes,  and  coming  into  contact  with  the 
spongy  platinum  contained  in  D,  is  ignited.  The  acid  then 
passes  again  into  B,  and  a  fresh  supply  of  gas  is  generated. 


The  next  and  perhaps  the  most  important  source  of  heat  is 
chemical  action.  Nearly  all  chemical  combinations  are  attended 
with  the  production  of  a  greater  or  less  degree  of  heat.  If  wo 
take  some  sulphuric  acid,  and  pour  it  into  a  vessel  containing 
water,  the  heat  thus  evolved  will  at  once  be  seen.  When  the 
act  of  combination  goes  on  very  rapidly,  light  is  often  produced 
as  well  as  heat,  and  the  term  combustion  is  then  commonly 
applied  to  the  change.  In  reality,  however,  it  is  as  much  com- 
bustion -R-hen  a  piece  of  iron  slowly  rusts  in  the  air  as  when 
iron  wire  is  burnt  in  oxygen  gas  ;  and  further,  the  same  amount 
of  heat  is  evolved  during  the  whole  process,  whether  the  com- 
bination  take  a  shorter  or  a  longer  time. 

If  a  quantity  of  tan  or  other  dry  vegetable  matter  be  con- 
sumed in  a  fire,  a  large  amount  of  heat  is  given  off,  but  it  is 
very  soon  over  ;  if,  on  the  other  hand,  this  matter  be  allowed  to 
decay  so  as  to  form  a  hot-bed,  a  much  less  degree  of  heat  will 
be  produced,  but  it  will  continue  for  a  much  longer  period,  and 
on  the  whole  the  same  total  quantity  will  be  produced  as  in  the 
former  case. 

In  calculations  of  this  kind  it  is  necessary  to  have  some  unit 
to  express  the  quantity  of  heat  produced,  for  the  thermometer 
merely  reveals  to  us  its  intensity.  The  unit,  accordingly,  which 
has  been  selected  as  being  simple  and  convenient  is  the  quantity 
of  heat  required  to  raise  1  pound  of  water  1°  in  the  Centigrade 
scale,  that  is,  1|°  Fahrenheit.  This  amount,  however,  is 
not  absolutely  uniform  in  all  parts  of  the  scale,  and  the  interval 
between  0°  Cent,  and  1°  Cent,  is  therefore  usually  fixed  upon.  As 
a  result  of  many  experiments,  tables  have  been  compiled  which 
show  the  number  of  these  thermic  units  which  would  bo  pro- 
duced by  the  combustion  of  1  pound  by  weight  of  different 
substances.  The  following  are  a  few  of  these  numbers : — 


Hydrogen  .  .  34,000 
Oil  of  turpentine  10,080 
Olive  oil  .  .  9,860 


Coke  .  .  7,000  Alcohol  .  7,180 
Coal  .  .  8,000  Phosphorus  .  5,900 
Tallow  .  8,000  Wood  (dry)  .  4,000 

Though  these  numbers  represent  the  amount  of  heat  actually 
produced  by  combustion,  it  is  but  rarely  that  we  can  obtain  and 
use  anything  like  this  amount,  a  large  portion  being  always 
wasted.  In  the  steam-engine,  for  instance,  the  work  accom- 
plished by  any  amount  of  fuel  is  seldom  more  than  \  of  the 
theoretical  amount,  and  often  falls  far  short  even  of  this.  A 
large  amount  is  given  off  with  the  smoke  in  the  chimney,  and 
much  is  lost  by  being  communicated  to  the  machinery  and 
given  off  by  radiation. 

In  an  ordinary  fireplace,  too,  only  a  small  fraction  of  the  heat 
generated  is  serviceable  in  warming  the  room,  the  greater 
portion  ascending  the  chimney,  and  being  occupied  in  producing 
the  upward  draught.  On  this  account  many  other  modes  of 
warming  are  more  economical.  The  open  fire,  however,  remains, 
and  probably  will  remain,  the  most  popular  on  account  of  its 
pleasant  and  comfortable  appearance. 

In  most  cases  the  substance  consumed  combines  with  the 
oxygen  of  the  air.  Heat,  however,  is  produced  by  other  com- 
binations, as,  for  example,  by  that  of  hydrogen  with  chlorine. 

If  a  little  sulphuric  acid  be  dropped  upon  a  mixture  of  pow- 
dered sugar  and  chlorate  of  potash,  the  chemical  action  will  be 
so  intense  that  sufficient  heat  will  be  generated  to  inflame  the 
mixture :  this  mode  of  producing  heat  is  sometimes  employed. 
The  ordinary  lucifer  match  is  tipped  at  the  end  with  a  compound 
which  is  decomposed  at  a  very  low  temperature.  The  friction  of 
the  match  against  the  box  is  sufficient  to  raise  it  to  this  degree, 
and  then  the  compound  inflames  and  ignites  the  wood. 

Vital  action  is  another  source  of  heat,  the  temperature  ot 
the  human  body  being  above  that  of  the  surrounding  air.  This 
may,  however,  be  regarded  as  a  result  of  combustion,  for  a 
portion  of  the  food  taken  into  the  system  is  really  consumed, 
that  is,  its  carbon  unites  with  the  oxygen  of  the  air,  and  by 
this  slow  combination  heat  is  produced  which  maintains  tha 
temperature  of  the  body. 

The  only  other  source  of  heat  which  we  shall  refer  to  now  is 
electricity.  We  have  seen  already  how  in  the  thermo-electric 
pile  heat  is  converted  into  electricity,  and  we  shall  find  more 
fully  in  our  Lessons  on  Electricity  how  it  may  in  turn  be  con- 
verted into  heat.  A  simple  illustration  of  this  is  seen  if  a  piece 
of  thin  platinum  wire  be  taken  and  made  to  form  part  of  the 
circuit  round  which  a  powerful  electric  current  is  passing;  the 
wire  will  very  shortly  become  white-hot,  and  even  be  fused. 
It  is  in  this  way  that  cannon  and  torpedoes  are  fired  by  the 
agency  of  an  electric  current. 
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LESSONS  IN  ITALIAN.— XXVIII. 

UBS  (<xmtt»tMd). 

WE  now  prooood  to  give  some  necessary  remark*  on  the  mood* 
three  conjugations  of  regular  verb*  of  which  a  com 
.vo  table  waa  given  in  our  lait  lesson. 

I.  REMARKS  OK  TUB  INDEVINIT*  MOOD. 
1.  Tho  third  conjugation  comprehend*,  strictly  «poakinfr,  threo 
classes,  of  which  only  tho  first  coincides  in  all  the  detail*  with 

:ni'<l  lator. 

...•  pn-si'iit  is  formed  by  adding  to  tho  third 

person  singular  of  tho  present  tonso  tho  termination  nte,  as— 

Anm,  Ii«  lotwi  :  Anmut*. 
Touie,  >M/Mri  ;  Tome; 
Scute,  ?w  fecU  :  S«nt«ute. 


It  is  more  used  in  poetry  than  in  prose,  whore,  in  most  cases, 

;  mi'l  is  a  more  efficient  substitute.     Many  verbs  have 

not  even  any  present  participle,  because  it  is  never  used,  and 

ieiitly  partakes  more  of  tho  nature  of  an 

adjective  than  of  that  of  a  verb ;  as — 

i  -no  no-guen-te,  the  foUovting 
[water; 

L'   A-cqua    bol-len-te,    the   boiling 
Un  ca-vu-lio-re  er-riiu-te,  a  knight- 


«rranl  ; 


Du-niu-to   la  gucr-ra,   during   tin 

war; 
Vi-vin-te  ml-o  pi-dre,  in  the  lift. 

time  of  my  father  / 


and  some  other  phrases,  the  number  of  which  is  very  limited. 
Tho  present  participle,  like  all  adjectives  ending  in  e,  is  of  both 
genders,  and  in  the  plural  ends  in  t,  as  — 


Singular. 

Un  oc-chio  lau-gucn-te,  a  dull  eye. 
(J-na  vo-ce  lan-gutin-te,  a  faint  voice. 


Plural. 

Gli  6c-chi  lau-gucn-ti. 
Le  vii-ci  lan-guen-tL 


3.  Several  verbs  of  the  third  conjugation  form  tho  present 
participle  with  tho  termination  iente,  while  not  a  few  of  them 
have  no  present  participle  at  all,  and  many  only  the  regular 
termination  ciitc.     Good  writers  will  be  the  boat  guide. 

4.  To  and  so  are  the  two  terminations  of  past  participles. 
A  regular  past  participle  can  only  end  in  to,  while  the  termina- 
tion so  is  always  irregular. 

5.  With  tho  exception  of  fa-re,  to  do,  which  doubles  the  t  in 
fat- to,  done,  all  the  verbs  of  the  first  conjugation,  regular  and 
irregular,  have  the  termination  ato  in  the  past  participle. 

Several  past  participles  of  the  verbs  in  are  are  contracted 
by  taking  away  at  before  tho  last  vowel  o. 

G.  Gerunds  are  liable  to  no  irregularities,  and  are  indeclinable. 
See  remark  on  the  gerund  of  essere. 

II.  REMARKS  ox  THE  INDICATIVE  MOOD. 

1.  The  first  person  singular  of  the  present  tense  in  all  verbs 
ends  in  o,  which  is  obtained  in  a  regular  way  by  taking  away 
re  from  the  infinitive,  and  changing  the  vowel  of  tho  penultima 
into  o.     Every  other  derivation  of  this  person  is  irregular. 

2.  The  first  person  plural  of  the  present  tense  is  in  all  conju- 
gations alike,  and  is  obtained  by  adding  amo  to  tho  second 
person  singular.    The  only  exceptions  are  the  following  irregular 
3rst  persons  plural :    db-bid-mo,  we  have  (from  a-ve'-re) ;  fac- 
cid-mo,  we  do  (from  fd-re) ;  sap-pid-mo,  we  know  (from  so-pd-re) ; 
did-mo,  we  give  (from  da-re) ;  stid-mo,  we  stand  (from  std-re) ; 
and  sid-mo,  we  are  (from  ds-se-re).     They  are  derived  by  adding 
mo  to  the  first  persons  singular  of  the  subjunctive  mood,  which 
are  db-bia,  fdc-cia,  sdp-pia,  dt-a,  stf-a,  and  si'-a. 

3.  The  second  person  plural  is   always  formed   by  substi- 
tuting tho  letter  t  for  r  of  the  final  syllable  re  of  the  infinitive. 
Only  contracted  verbs  like  con-dur-re  (from  con-du-ce-re),  to 
conduct ;   pur-re  (from  p6-ne-re),  to   put ;    scior-re  (from  scuJ- 
glic-rc),  to  loose ;    tor-re  (from  to-glie-re),  to  take  away,  etc., 
arc  an  apparent  exception  to  this  rule,  for  they  form  the  second 
persons  plural  of  this  tense,  con-du-ce"-ie,  po-nd-te,  sdo-glid-te, 

V,  etc.,  from  their  original  and  not  from  their  contracted 
infinitives. 

4.  The   third   person    plural    always   ends   in   no,   with   a 
preceding  it  in  the  first  conjugation,  and  o  in  the  second  and 
third.     ^Imono  for  amano  is  therefore  erroneous.     The  third 
persons  plural,  /win-no,  they  have ;  dan-no,  they  give ;  fan-no, 
they  do ;  sdn-no,  they  know  ;  stdn-no,  they  stand  ;  and  van-no, 
they  go,  are  tho  only  exceptions,  as  they  ore  derived  by  changing 
in  the  monosyllables  M,  I  have  ;  do,  I  give  ;  f6, 1  do  ;  *6, 1  know  ; 


ttf,  I  sUnd ;  and  t.-'  (for  »<Wo),  I  go,  the  -rowel  o  into  a,  and 
doubling  the  letter  n  of  no. 

5.  See  remark  on  the  imperfect  teaae  of  owre; 

6.  In  the  second  conjugation  poet*  formerly  tued 

to  change  the  contracted  form  of  the  fir.t  and  third        

singular  ending  in  ea  into  ia,  tar  the  aske  of  rhyme,  and  to  aa* 

I  or  he  had;   ao-If-a,  I  or  he  wa*  aoeuatomed  (from 

;  ere.d<-a,  I  or  be  bettered  (from  rr/.J*-rc),  eto^  in  the 

place  of  a-vt-a,  io-L'-a,  tre-M-a.  etc.     They  alao  need  to  cbai 

the  third  penon  ending  in  m  into  »V  with  the  accent  on  < 

laat  syllable :  for  example,  o-vif  *o-ltf,  err-dU.  ete-,  for 

particularly  in  compound*  with  the  mflx  M. 
These  poetical  licence*  are  out  of  o*e  with  modern  writer*. 

7.  The  throe  penon*  plural  of  all  conjugations  are  formed  by 
adding  mo,  te,  and  no  to  the  third  penon  aingakr  of  thin  tana* 
THio  first  and  second  penon*  everywhere  have  the  accent  on  the 
pcuultima,  and  tho  third  on  the  antepenult.     In  Tueeany,  how. 
over,  many  say,    a-m/i-ru-mo,  foW-ra<tto,  fc-n-tt-ra-mo.  a-tv 
va-mo,  that  is,  they  pat  the  accent  of  the  fint  penon  on  the 
antepennlt,  which  in  good  convenation  mart  be  avoided. 

8.  In  tho  second  and  third  conjugation  the  letter  v  may  be 
omitted  in  tho  third  person  plural  a*  well  a*  in  the  aingnlar. 
iui'1  I.  -md-a-no,  crc-d-'-a-no,  ten-ti-a-no,  dor-m<-a-nt,,  may  be  naed 
for  te-nuf-va-no,  cre-d&va-no,  icn-U-va-no,  dor-mf-va-no,  etc.    On 
the  other  hand,  in  the  fint  conjugation  it  i*  not  allowable  to 
omit  the  letter  v  in  the  plural  any  more  than  in  the  singular, 
for  reason*  already  stated. 

9.  It  is  evident  that  the  termination*  t,  tti,  mmo,  tie,  and 
rono,  in  this  tense,  are  common  to  all  conjugations,  while  their 
difference  only  consist*  in  the  characteristic  letter  preceding 
those  terminations,  viz.,  a  in  tho  first,  e  in  the  second,  and  «  in 
tho  third  conjugation.     With  regard  to  the  third  penon  am. 
gular  in  this  tense,  it  may  bo  remarked  that  in  the  fint  oonjn 
gation  the  fint  penon  of  tho  present  tense,  in  the  second  the 
third  penon,  and  in  tho  third  the  second  penon  of  the  aame 
tense,  are  identical  with  it,  with  the  exception  of  the  i-flftrai, 
which  Li  the  indeterminate  preterite  always  fall*  oa  it*  hat 
syllable,  as — 

Amo,  I  lot*.  A 

Te-me,  he  f tart.  To- me, 

Son-ti,  thouftelett,  Seu 

10.  In  the  first  conjugation  this  tense  i*  irregular  only  in  the 
three  verbs  da/re,  fare,  and  stare. 

11.  Several,  not  all,  verbs  of  the  second  conjugation  have  a 
double  termination  of  this  tense  in  ci  and  etti  in  the  fint  and 
third  person  singular,  and  in  tho  third  penon  plural,  while  the 
other  persons  have  but  one  form.    Use  is  the  only  van  guide 
to  show  which  verbs  in  ere  have  this  doable  form.     A  Hat  of 
them  will  be  presented  later. 

12.  Amassimo  for  amammo,  temeuimo  or  ttmettimo  for  <•> 
memmo,  scntissimo  for  sentimmo,  must  never  be  imitated ;  not 
amorono  for  amarono.    A-md-ro  for  amarono,  te-mt-ro  for  tea»* 
rono,  and  sen-t(-ro  for  sentirono,  arc  forms  of  much  more  fre- 
quent use  in  poetry  than  in  prose. 

15.  The  future  tense  (along  with  the  conditional  inoaant, 
which,  by  changing  o  into  «'-t,  may  be  derived  from  it,  and  i*  n 
some  respects  its  subjunctive  mood)  offers  but  few  irregohuitiea, 
The  irregular  verbs  dare,  to  give ;  fare,  to  do ;  ttare,  to  aland ; 
and  dire,  to  say,  form  it  in  the  regular  way  pointed  oat  is 
the  synoptical  table,  thus :  dard,  far<\  *ford,  and  <!»-<).  Othet 
irregular  verbs  merely  throw  away  the  final  Towel  of  then 
penultima.  They  are,  an-dd-re,  to  go;  o-r«f-re,  to  have;  do-mf-n, 
to  be  obliged;  po-tt'-re,  to  be  able;  •o-pe'-re,  to  know,  and 
ve-d4-re,  'to  see ;  with  the  futon  and  conditional  prevent  a* 
follows :  on-drd,  an-dr^-i  (for  a»-d«-n),  an-dt-rt-i) ;  o-rrC,  a»«r*W; 
do-vr6,  do-vrt-i;  po-trd,  po-M-i;  ta-pro,  ta-prt-%;  ve-drd,  cw-eW*. 
The  irregular  verbs  rt-wio-n^-rc,  to  remain ;  do-ls-rr,  to  feel 
pain  ;  j»o-r«f-r«,  to  appear ;  <«-«V-re,  to  hold ;  vo-W-r»,  to  be 
worth ;  and  vo-lc'-re,  to  be  willing,  form  these  tenses  by  eon. 
traction,  thus:  ri-mar-rd,  ri-mar-r4-i ;  dor-rd,  dor-r^-i;  par-rd, 

•-r^-»;  ter-rd,  tcr-rt-i;  «ar-rd,  var-ri-»;  ror-rd,  vor-ri-i.  Only 
three  verbs  of  the  third  conjugation — «v-»f-rr,  to  come}  wo-ri-m, 
to  die ;  and  «a-It-r0,  to  mount — form  these  teneee  witU  the  aame 
•ort  of  contraction,  thus  ?  wr-rO,  tw-rtf-i;  mor-rO,  mwr-r-'-i .-  and 
_  '-rd,  sar-ri-i  (only  oaed  in  poetry  for  <o-Ji-n>,  «a-h-r/-i).  The 
preceding  contractions  are  formed  by  omitting  the  final  Towel 
of  the  penultima,  and  changing  the  consonant  preceding  the 
vowel  into  r,  as,  voZ'rd,  changed  into  rorrv  (from  roirr*). 
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dofro  into  dorrd  (from  dolere),  ven'ro  into  verrd  (from  venire). 
irregular  verbs,  the  infinitive  mood  of  which  is  contracted, 
derive  their  future  tense  and  present  conditional  either  exclu- 
sively from  the  contracted,  or  from  the  contracted  as  well  as 
from  the  original  form  of  their  infinitive. 

These  are,  I  believe,  the  principal  irregularities  to  which,  in 
their  future  tenses  and  present  conditionals,  all  the  Italian  verbs 
are  liable.  I  consider  such  generalising  explanations  as  useful, 
and  a  frequent  reference  to  them  will  enable  even  a  short 
memory  to  retain  the  numerous  varieties  of  the  Italian  verbs. 

14.  See  remarks  on  the  conditional  present  of  essere. 

15.  The  difference  between  the  first  person  of  the  plural  of 
the  conditional  present  and  the  same  person  of  the  future  is  a 
double  m.    The  forms  atnaressimo  or  amcrissimo  for  ameremmo, 
and  sentiressimo  for  sentiremmo,  are  erroneous. 

16.  The   second   person   plural  of   the   conditional   present 
changes  the  syllable  rete  of  the  future  into  reste. 

17.  The  third  person  plural  of  the  conditional  present  adds 
ro  to  the  termination   ebbe  of   the  singular.      The  termination 
ebbono  is  milder  than  ebbero.      The  termination  iano  is  formed 
by  adding  no  to  the  termination   ia  of   the  singular,  and  is 
especially  in   use   in   poetry  and    in    grave  or   solemn   prose. 
Instead  of  iano,  especially  in  poetry,  also  the  termination  ie-no 
or  ien  is  in  use  (by  changing  a,  of  the  penultima  into  e,  and 
transferring  the  accent  from  i  to  e),  as,  a-ma-riS-no,  te-me-rie-no, 
sen-ti-riS-no,  for  ameriano,  temeriano,  and  sentiriano. 

III.  REMARKS  ON  THE  IMPERATIVE  MOOD. 

1.  See  remarks  on  the  imperative  mood  of  essere.  In  the  first 
conjugation  the  second  person  singular  of  this  mood  is  identical 
with  the  third  person  singular  of  the  present  tense,  indicative 
mood,  and  in  the  othor  conjugations  with  the  second  person 
singular  of  the  same  tense,  thus  : — 


Ama,  ho  loves. 
Temi,  thou  fearest. 
Senti,  tlioufeelest. 


Ama,  love  thou. 
Temi,  fear  thou. 
Seuti,  feel  thou. 


PASSIVE  VERBS. 

The  Italian  language,  like  the  English,  has  no  special  termina- 
tions to  express  the  passive  voice,  which  is  formed,  as  in  Eng- 
lish, by  means  of  the  auxiliary  verb  essere,  to  be.  It  is  on  this 
account  sufficient  to  know  this  verb  and  the  past  participle  of 
the  principal  verb,  since  the  combination  of  these  two  through 
all  tenses  forms  the  passive  voice,  as,  amo,  I  love ;  sono  amato, 
I  am  loved ;  temo,  I  fear ;  sono  temuto,  I  am  feared ;  and  thus 
through  all  the  tenses  of  essere.  The  verb  ve-n-t-re,  to  come, 
may  also  be  used  instead  of  essere,  with  a  passive  verb,  but  only 
in  its  simple,  and  never  in  its  compound  tenses,  as,  vSn-go 
a-md-to,  I  am  loved,  instead  of  sono  amato ;  but  it  is  not  allow- 
able to  say  so-no  ve-wh-to  a-md-to,  instead  of  sono  stato  amato, 
I  have  been  loved,  etc.  In  addition  to  venire,  occasionally 
the  verbs  re-sta-re  (to  remain,  be  left),  ri-ma-ne-re  (to  remain), 
an-dd-re  (to  go),  and  std-re  (to  stand),  may  be  employed  as 
auxiliaries  to  conjugate  the  simple  tenses  of  the  passive  voice. 
They  express,  like  venire,  the  continuance  of  some  act  or  state 
of  a  person  or  thing  with  greater  energy  and  elegance  than 
essere.  For  this  very  reason  they  must  be  used  sparingly.  That 
the  use  of  essere  and  venire  is  not  arbitrary — essere  denoting 
that  some  act  has  been  accomplished,  while  venire  generally 
expresses  that  some  act  has  commenced  without  being  com- 
pleted— may  bo  seen  in  these  two  phrases  :  il  qud-dro  e  di-pm-to, 
the  picture  is  painted,  and  il  qud-dro  vi@-ne  di-pCn-to,  the  picture 
is  being  painted.  Other  phrases  illustrating  the  use  of  these 
verbs  in  the  passive  voice,  are — 

Vien  lo-da-to  da  tiit-ti,  he  is  praised  by  all. 

Ven-ne  ac-cu-sa-ta,  she  was  accused. 

Ver-ran-no  bia-si-ma-te,  they  will  be  blamed. 

Qu^-sta  vo-ce  va  po-sta  pri-ma,  this  word  is  (i.e.,  must  be)  put  first. 

2-gli  sta  se-du-to,  he  is  seated  (i.e.,  he  sits). 

The  past  participle,  forming  with  the  tenses  and  moods  of 
essere  the  passive  voice,  must  be  considered  as  a  real  adjective 
agreeing  with  the  passive  subject  or  nominative  in  gender 
and  number.  This  rule  is  invariable,  even  when  the  verbs 
andare,  restare,  rimanere,  stare,  and  venire  are  used  in  the 
pJace  of  essere  -.  for  example  : — 

Noi  (uo-mi-ni)  sia-mo  sta-ti  in-gan-na-ti,  we  (men)  have  been  deceived. 
Noi  (don-ne)  sia-mo  sta-te  in-gan-na-te,  we  (women)  have  been  deceived. 


Ta-li  co-se  non  van-no  fat-te  co-si,  such  things  are  not  done  in  this 
way. 

Tut-ti  ri-ma-se-ro  ma-ra-vi-glia-ti,  all  were  astonished. 

There  is  a  peculiar  way  of  expressing  the  passive  voice  by 
means  of  the  pronoun  si,  the  use  of  which  will  be  explained  in 
the  additional  observations  on  the  regular  verbs. 

To  change  active  verbs  into  passive  the  case-sign  da  or  the 
preposition  per  must  be  put  before  the  subjects  of  the  active 
voice  on  which  some  act  depends,  or  which  are  its  authors  or 
causes :  for  example,  the  following  sentences — 

Sci-pio-ne  di-strus-se  Car-ta-gi-ne,  Scipio  destroyed  Carthage; 
An-ni-ba-le  scon-fis-se  piu  vol-te  i  Ro-nia-ni,  Hannibal  several  times 
defeated  the  Romans; 

In-tro-dur-re  al-cu-no,  to  introduce  somebody, 

when  changed  into  the  passive  will  run  as  follows : — • 

Car-ta-gi-ne  fu  di-strut-ta  da  Sei-piJ-ne,  Carthage  was  destroyed  by 
Scipio. 

I  Ro-ma-ni  fii-ron  piu  vol-te  scon-fit-ti  da  An-ni-ba-le,  the  Romans 
were  several  times  defeated  by  Hannibal. 

Es-se-re  in-tro-dot-to  da  al-cu-no,  or  per  al-cu-no,  to  be  introduced  by 
somebody. 

The  following  paradigm  of  the  conjugation  of  the  passive  verb 
essere  amato,  to  be  loved,  may  serve  as  a  model  for  the  conju- 
gation of  passive  verbs. 

I.    INFINITIVE    MOOD. 

Present. 
Essere  amato,  to  be  loved. 

Perfect. 
Essere  stato  amato,  to  have  been  loved. 

Present  Gerund. 

Essendo  (io)  amato,  being  loved  (i.e.,  because,  etc.,  I,  etc.,  am  loved). 
Essendo  (noi)  amati,  being  loved  (i.e.,  because,  etc.,  we,  etc.,  are  loved). 

Past  Gerund. 
Essendo  (io)  stato  amato,  having  been  loved  (i.e.,  because,  etc.,  I  havt 

been  loved. 

Essendo  (noi)  stati  amati,  having  bean  loved  (i.e.,  because,  etc.,  we,  etc., 
have  been  loved. 

Past  Participle.1 

Stato  amato,  having  been  loved. 


Sing 


Piu. 


Sing, 


Flu. 


Sing 


Piu. 


Sing. 
Flu. 


II.   INDICATIVE 
Present. 
Sono  or  vcngo  am-ato,  I  am 

lowed. 

Sei  or  vieni  am-ato. 
£  or  vieni  am-ato. 
Siamo  or  veniamo  am-ati. 
Siete  or  venite  am-ati. 
Sono  or  vengouo  am-ati. 

Impei/ect. 
Era  or  veniva  am-ato,  I  was 

loved. 

Eri  or  veuivi  am-ato. 
Era  or  veniva  am-ato. 
Eravamo  or  venivuuio  am-ati. 
Eravate  or  venivate  am-ati. 
Erano  or  venivano  arn-ati. 

Indeterminate  Preterite. 
Fui  or  venni  am-ato,  I  was 

loved. 

Fosti  or  venisti  am-ato. 
Fu  or  venne  am-ato. 
Fnmmo  or  venimmo  am-ati. 
Foste  or  venisti  am-ati. 
Furono  or  vennero  am-ati. 

Determinate  Preterite. 
Sono   stato     am-ato,    etc.,    I 

have  been  loved.  |  Sing 

Siamo  stati  am  ati,  etc. 


Sing. 


Sing. 


Sing. 


Piu. 


Sing 


Sing 


Piu. 


MOOD. 

Indeterminate  Pluperfect. 
Era  stato  am-ato,  etc.,  I  had, 
been  loved. 

Determinate  Pluperfect. 
Fui  stato  am-ato,  etc.,  I  liad 

been  loved. 

Future. 
Saro  or  verrb  am-ato,  I  s7iall 

be  loved. 

Sarai  or  verrai  am-ato. 
Sara  or  verra  am-ato. 
Saremo  or  verremo  am-ati. 
Sarete  or  verrebe  am-ati. 
Saranuo  or  verranno  am-ati. 

Future  Perfect. 

Saro  stato  am-ato,  etc.,  I  s7iall 
have  been  loved. 

Conditional  Present. 
Sarei  or  verrei  am-ato,  I  shall 

be  loved. 

Saresti  or  verresti  am-ato. 
Sarebbe  or  verrebbe  am-ato. 
Saremtno  or  verre'mmo  am-ati. 
Sareste  or  verreste  am-ati. 
Sarebbero  orverrebberoam-ati 

Conditional  Past. 
Sarei   stato   am-ato,    etc.,    I 
s/iould  have  been  loved. 


III.    IMPERATIVE    MOOD. 

Plu.  Siamo  am-ati. 


Sing.  Sii  or  sia  am-ato,  be  thou  loved. 
Sia  am-ato. 


Siate  am-ati. 

Siano  or  sieno  am-ati. 
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IvSMBt 

Siny .  Sia  or  venga  am-ato,  7  may  b« 

8ii  or  siavenna  am-ato.  [(ov*d.  - 

Bin  or  veng*  am-ato. 
PI*.    Siamo  or  veuiaiuo  am-ati. 

Biute  or  veniato  m.  Plu. 

Siano  or  vAiiRnuo  am-ati. 

P«r/««t. 
Stuff.  Sia  stato  am-ato,  etc.,  7  may 

hatu  l*m  lotxd.  >  •,. 

Clu.    Siamo  atuti  am-ati,  etc. 


Siiiy.  Fossi  or  venissi  am-ato,  I 


FOM!  or  veuiMi  am-ato. 
FoMi  or  venisse  am-ato. 


Fustt  or  veniato  am-ati. 
Foesero  or  reniMoro  aumti. 

/'I  ij  i  r.'f.  t. 

FOM!  eUto  am-ato,  etc.,  I 
miyht  HAM  b*«n  lotwd. 


I.  REMARKS  ON  TH«  INFINITIVE  MOOD. 

1.  Tho  Italian  language  has  no  pretcnt  and  future  participles 
in  tin-  passive  voice.  Such  words  aa  ve-ne-rdn-do,  venerable,  to 
be  revered  ;  re-ve-r6n-dt>,  roverond,  venerable,  and  similar  ones, 
which,  in  imitation  of  the  Latin  language,  might  be  called  future 
participles  of  the  passive  voice,  must  be  considered  a*  adjec- 
tives. The  learner  must  have  observed  that  there  is  also  no 
future  participle  in  the  active  voice.  Only  a  few  words  which 
might  bo  thought  to  bo  such  are,  as  it  were,  remains  of  the 
Latin  language,  and  must  bo  considered  as  adjectives  pointing 
to  something  to  come;  as  fu-tu-rn,  fntnre ;  ven-tu-ro,  future, 
next,  to  come  ;  rc-di-tu-ro,  that  is  to  return. 


THE  UNIVERSITIES.— XV. 

LONDON.-IV. 

WE  now  continue  our  series  of  papers  on  the  principal  Univer- 
sities of  Great  Britain  and  Ireland  by  a  supplementary  paper 
on  the  University  of  London,  respecting 

THE  B.A.   AND   M.A.   EXAMINATIONS. 

The  second  examination  required  to  be  passed  by  candidates 
for  the  degree  of  Bachelor  of  Arts  is  held  annually,  commencing 
on  tho  fourth  Monday  in  October.  Candidates  who  are  not 
graduates  in  science  must  have  passed  the  first  examination  for 
the  B.A.  degree  at  least  one  academical  year  previously,  and 
must  transmit  to  the  Registrar,  one  calendar  month  before  the 
commencement  of  his  examination,  a  satisfactory  certificate  of 
good  conduct,  which  should  be  signed  by  two  gentlemen  of 
position. 

Tho  fee  for  this  examination  is  .£5,  which  must  be  paid  on 
the  candidate's  signing  the  register,  at  a  time  of  which  ho  will 
be  informed  by  the  Registrar.  If,  after  payment  of  his  fee,  a 
candidate  withdraws  his  name,  or  fails  to  present  himself  at 
the  examination,  or  fails  to  pass  it,  the  fee  will  not  be  returned 
to  him ;  but  he  will  bo  allowed  to  enter  for  any  subsequent 
B.A.  examination  upon  payment,  at  every  such  entry,  of  an 
additional  fee  of  £2  10s.,  provided  that  ho  gives  notice  to  the 
Registrar  at  least  one  calendar  month  before  the  commence- 
ment of  the  examination. 

Tho  examination  is  conducted  by  means  of  printed  papers, 
the  examiners  seldom  exercising  the  right  which  is  reserved 
to  them  of  putting  vivd  wce'questions. 

Candidates  are  examined  in  the  following  branches  of 
knowledge;  Branches  1,  2,  and  3  being  compulsory,  but  an 
option  being  allowed  between  Branch  4  and  Branch  5  : — 

1.  Latin,  with  Roman  History  (two  papers). 

2.  Greek,  with  Grecian  History  (two  papers). 

3.  One  of  the  following  languages :    English,  French,   Ger- 
man, Italian,  Arabic,  Sanskrit  (two  papers  in  each). 

4.  Either   Pure   Mathematics,  or   Mixed   Mathematics  (two 
papers  in  each). 

5.  Mental  and  Moral  Science  (two  papers). 

The  Latin  branch  includes  two  subjects — one  in  prose,  the 
other  in  verse — selected  two  years  previously  by  the  Senate 
from  the  works  of  the  following  authors : — Cicero  :  One  of  tho 
"  Orations,"  or  one  book  from  any  of  the  Philosophical  or  Rhe- 
torical Works,  or  one  book  from  the  "  Letters."  Livy :  One 
book.  Tacitus:  One  book  of  either  the  "Annals"  or  tho 
"  Histories."  Virgil :  The  "  Eclogues  "  and  two  books  of  the 
*'  Georgics,"  or  the  "  Georgics,"  or  four  books  of  the  "  J2neid." 
Horace:  The  "Odes"  and  "  Epodes,"  with  one  book  of  the 


"Satires "or  "Epistles."  Terence .  OM  pkj.  JOJOBA!  :  T«e 
•  e)  of  the  "  Satires." 

Tho  papers  in  Latin  also  contain  passages  of  the  aaeieet 
authors  to  be  translated  into  Ku«luL.  U*«U»«r  with  |«imfn 
of  Engluh  to  bo  translated  into  Latin;  and  qaostiooo  in 
grammar,  geography,  and  In  tho  outline  of  BOOMB  History  to 
tho  death  tf  Domitiao,  with  special  questions  in  a  period  of 
political  and  literary  hUtory  announced  two  years  before. 

The  examination  in  Greek  comprises  qaosiioao  in  grammar. 
and  passages  for  translation  into  English  from  books  sot  pre- 
viotuly  named ;  geography ;  outline*  of  Omsk  History  to  the 
death  of  Alexander,  with  a  special  knowledge  of  some  limited 
period  of  political  and  literary  history  announced  two  yean 
before ;  and  two  subjects— one  in  pros*,  tho  otter  in  verse 
—  selected  two  years  previously  by  tho  Senate  from  the 
works  of  the  following  author*  :  —  Herodotus :  One  book. 
Thncydidos :  One  book.  Xenopnon  :  Two  books  from  any  of 
his  larger  works,  or  the  "  Oeoonomios,"  or  the  "  Hioro  M  and  the 
"  AgOHilans."  Demosthenes  :  One  of  tho  longer  or  three  of  UM> 
shorter  Public  Orations  ;  or  two  of  the  Private  Orations.  Iso- 
cratoa :  One  oration.  Lysias :  Two  orations.  Plato :  Tho 
"Apology"  of  Socrates,  and  "Crito;"  or  one  of  the  longer 
and  two  of  the  shorter  Dialogue*.  Homer:  Six  books;  with 
one  or  two  plays  from  £«obylos,  Sophocles,  Euripides,  and 

Ar. -:••:•!. :ii,«--. 

The  English  Language  and  Literature  branch  comprises  the 
history,  structure,  and  development  of  the  English  language . 
the  elements  of  Anglo-Saxon  grammar ;  and  other  special  sub- 
jects to  be  defined  from  time  to  time,  of  which  the  following 
— the  subjects  for  1888 — may  be  taken  as  an  example  .—History 
of  English  Literature  during  the  fifteenth  century.  Skeat : 
Specimens  of  English  Literature  from  1394  to  1579,  speci- 
mens I.  to  X.  Khakespeare :  "Henry  VI.,"  3  parts.  Sweet; 
Extracts  from  Alfred's  "  Orosins,"  pp.  1  to  53,  with  tho  gram- 
mar part  of  the  Anglo-Saxon  Primer. 

The  examination  in  the  French,  German,  and  Italian  Lan- 
guages includes  translation  into  English,  re-translation,  and 
grammar. 

The  examination  in  the  Arabic  or  tho  Sanskrit  Language  in- 
cludes translation  from  Arabic  or  Sanskrit  into  English,  with 
questions  in  grammar. 

The  Pure  Mathematics  branch  comprises  tho  subjects  pro* 
scribed  for  tho  Intermediate  Pass  Examination,  with  the  addition 
of  the  following : — Algebra :  Theory  of  indices,  radicals,  aad 
surds ;  theory  of  imaginary  quantities ;  binomial  thsotesa 
and  its  applications ;  theory  of  logarithms  and  exponentials. 
Trigonometry :  De  Moivre's  theorem,  and  its  applications ; 
ordinary  formulas  connecting  the  sides  and  angles  of  spherical 
triangles;  solution  of  the  several  oases  of  spherical  triangle*, 
including  the  determination  of  their  areas.  Geometry :  Theory 
of  harmonic  section  and  its  applications;  central  and  focal 
properties  of  conies,  by  pure  and  by  co-ordinate  geometry; 
theory  of  poles  and  polars  with  respect  to  conies. 

The  Mixed  Mathematics  branch  comprises  papers  in  Dynamics 
and  Astronomy.  The  paper  in  Dynamics  includes  the  following 
subjects :  Composition,  resolution,  and  equilibrium  of  forces 
acting  at  a  point ;  composition,  resolution,  and  equilibrium  of 
forces  acting  in  a  plane;  composition,  resolution,  and  equili- 
brium of  forces  acting  in  parallel  lines;  centres  of  gravity  of 
rigid  bodies;  the  mechanical  powers;  nature,  intensity,  and 
transmission  of  pressure  in  liquids ;  pressure  of  liquids  in  equi- 
librium under  the  action  of  gravity ;  equilibrium  of  solid* 
floating  or  immersed  in  gravitating  liquids ;  specific  gravities 
of  substances,  solid  and  liquid ;  measures  of  velocity,  accelora- 
tion,  and  force ;  acceleration  of  masses  under  the  action  of 
forces ;  the  laws  of  rectilinear  motion ;  rectilinear  motion  of 
particles  under  the  action  of  gravity ;  composition  and  resolu- 
tion of  velocities  and  accelerations;  free  motion  of  projectiles 
under  the  action  of  gravity ;  circular  motion  of  parti  ales, 
harmonic  vibrations,  and  centrifugal  force ;  vibrations  of  simple 
pendulums  in  small  circular  arcs ;  theory  of  dynamical  work, 
y  of  position,  and  energy  of  motion. 

The  paper  in  Astronomy  includes :  Points,  linos,  pianos,  and 
of  the  celestial  sphere;  phenomena  depending  on  tho 
earth's  rotation  round  its  axis;  phenomena  depending  OB  the 
earth's  revolution  round  the  sun;  phenomena  dsyosidiiif  OB 
change  of  place  on  the  surface  of  the  earth ;  dsUiiiiinstioti  of 
time  and  place  on  the  surface  of  the  earth ;  determination  of 
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the  magnitude  and  of  the  figure  of  the  earth ;  determination  of 
the  distances  of  the  moon,  sun,  and  planets  ;  Kepler's  laws  of 
planetary  motion,  and  their  consequences ;  refraction  and  aber- 
ration, as  affecting  astronomical  observation. 

The  subject  of  Astronomy  will,  in  its  mathematical  treatment, 
involve  some  acquaintance  with  the  elements  of  spherical  trigo- 
nometry, and  for  this  purpose  the  circles  of  the  sphere,  measures 
of  the  sides  and  angles  of  spherical  triangles,  and  the  supple- 
mental triangle,  should  be  carefully  read.  The  student  cannot 
be  too  familiar  with  the  systems  of  great  circles  to  which  the 
positions  of  the  heavenly  bodies  are  referred — the  ecliptic,  the 
equinoctial,  and  the  celestial  horizon.  He  should  also  be  able 
to  describe  and  explain  the  principal  phenomena  depending  on 
the  motion  of  the  earth  round  the  sun,  and  its  rotatory  motion 
round  its  own  axis ;  to  write  a  general  description  of  the  solar 
system ;  and  to  give  a  general  explanation  of  solar  and  lunar 


LESSONS   IN    ALGEBRA.— XXXI. 

DIVISION  OF  BADICAL  QUANTITIES. 

THE  division  of  radical  quantities  may  be  expressed  by  writing 
the  divisor  under  the  dividend,  in  the  form  of  a  fraction. 

EXAMPLES. 
Thus  the  quotient  of  3  Va  divided  by  */b  is  — — . 

i      V  t 


And 


divided  by  (b  +  jc)n  is 


(6  +  xft. 


The  last  branch  of  the  examination  is  Mental  and  Moral 
Science,  which  includes  Psychology,  Logic,  and  Ethics.  In  the 
preparation  of  this  branch  it  will  be  indispensable  that  the 
student  should  master  Whately's  "  Elements  of  Logic,"  which 
will  be  found  the  best  introduction  to  the  subject ;  that  he 
should  be  familiar  with  the  leading  principles  of  Mill's  "  System 
of  Logic ; "  and  that  he  should  possess  a  general  knowledge  of 
the  philosophy  of  Sir  William  Hamilton,  as  disclosed  in  his 
"  Lectures  on  Metaphysics"  and  edition  of  Reid.  We  should 
also  advise  strongly  a  careful  study  of  Dr.  Thompson's  "  Out- 
lines of  the  Laws  of  Thought,"  and  a  personal  analysis  of  Mill's 
system.  The  requisite  knowledge  of  "The  Senses,"  which 
must  be  regarded  from  a  physiological  no  less  than  a  meta- 
physical point  of  view,  may  be  derived  from  the  work  of 
Professor  Bain  on  "The  Senses  and  the  Intellect,"  from  which 
questions  are  almost  invariably  set,  and  from  Sir  William 
Hamilton's  "  Lectures  ;  "  and  "  The  Intellect "  will  be  found  to 
be  dealt  with  in  the  same  works.  Bain  on  "The  Will"  must 
also  be  carefully  read  and  analysed,  and  the  "  Moral  Philosophy" 
of  Paley  and  Dugald  Stewart  attentively  studied. 

The  names  of  successful  candidates  at  the  examination  will 
be  published,  arranged  in  two  divisions,  each  in  alphabetical 
order. 

A  Certificate  under  the  Seal  of  the  University,  and  signed  by 
the  Chancellor,  will  be  delivered  at  the  Public  Presentation  for 
Degrees  to  each  Candidate  who  has  passed. 

Candidates  who  have  passed  the  second  B.A.  examination 
may  be  examined  for  honours  in  (1)  Mathematics  ;  (2)  Classics ; 
(3)  Mental  and  Moral  Science  ;  (4)  French  ;  (5)  English  ;  and 
(6)  German.  Those  who  succeed  are  arranged  in  three  classes 
according  to  their  respective  degrees  of  proficiency,  and  if  suf- 
ficient merit  be  evinced,  a  scholarship  or  prize  is  awarded  to 
the  most  distinguished  candidate  in  each  branch. 

THE   DEGREE   OF   MASTER   OF   ARTS. 

The  examination  for  the  M.A.  degree  takes  place  once  in  each 
year,  and  commences  on  the  first  Monday  in  June. 

Candidates  must  be  more  than  twenty  years,  and  are  not  ad- 
mitted to  the  examination  until  after  the  expiration  of  one  aca- 
demical year  from  the  time  of  their  obtaining  the  B.A.  degree. 

The  fee  for  this  examination  is  <£10.  If,  after  payment  of  his 
fee,  a  candidate  withdraw,  or  fails  to  present  himself  at  the  ex- 
amination, or  fails  to  pass  it,  the  fee  will  not  be  returned  to  him  ; 
but  he  will  be  allowed  to  enter  for  any  subsequent  M.A.  exami- 
nation upon  payment,  at  every  such  entry,  of  .£5. 

To  obtain  the  degree  of  Master  of  Arts  an  examination  must 
be  passed  in  one  or  more  of  the  following  : — 

1.  Classics,  including  the  Greek  and  Latin  classic  authors  ; 
Prose  Composition  in  Greek,  Latin,  and  English  ;  and  Ancient 
History,  and  the  History  of  Europe  to  the  end  of  the  eighteenth 
century.  2.  Mathematics  and  Natural  Philosophy.  3.  Mental 
and  Moral  Science  ;  Political  Philosophy  ;  the  History' of  Philo- 
sophy ;  and  Political  Economy.  4.  Any  two  of  the  following 
subjects:  English  language  and  literature  (including  Anglo- 
Saxon  language  and  literature)  ;  French  language  and  litera- 
ture ;  German  language  and  literature  ;  Italian  language  and 
literature ;  Hebrew  language  and  literature  ;  Sanskrit  language 
and  literature ;  and  Arabic  language  and  literature. 

The  examination  is  continued  during  four  days,  and  a  golc 
medal  of  the  value  of  .£20  is  awarded,  if  sufficient  merit  be 
evinced,  to  the  most  distinguished  candidate  in  each  branch. 


In  these  instances,  the  radical  sign  or  index  is  separately 
applied  to  the  numerator  and  denominator.  But  if  the  divisor 
and  dividend  are  reduced  to  the  same  index  or  radical  sign,  this 
may  be  applied  to  the  whole  quotient. 

Thus  n  Va  —  n  Vb  =  "— -  =  nd—  •     For  the  root  of  a  frac- 

*Vb  b 

tion  is  equal  to  the  root  of  the  numerator  divided  by  the  root  of 
the  denominator. 

Again,  *Vab  -7-  n-\/Z>  =  *Va.  For  the  product  of  this 
quotient  into  tho  divisor  is  equal  to  the  dividend ;  that  is, 
*Va  X  nV6  —  nVab.  Hence — 

Quantities  under  the  same  radical  sign  or  index  may  be 
divided  like  rational  quantities,  the  quotient  being  placed  under 
the  common  radical  sign  or  index. 

EXAMPLE. — Divide  (a;3!/2)* by  y*. 

These  reduced  to  the  same  index  are  (a3;/2)     an<i  (?/)  • 
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And  the  quotient  is  (a;3)5  =  x*  =  x2.     Ans. 

A  root  is  divided  by  another  root  of  the  same  letter  or  quantity, 
by  subtracting  the  index  of  the  divisor  from  that  of  the  dividend. 

1  1  11  31  8  1 

EXAMPLE.— Thus  a?  -r  as  =  a*~s  =  a*~B  =  a?  =  a3. 

For  a*  =  a*  =  a*  X  a>°  X  a  ,  and  this  divided  by  aj  ia 
at  X  a*  X  a*  _ 


In  the  same  manner,  a1^  -^-  a    =  a        —a 

Powers  and  roots  of  the  same  letter  may  also  be  divided  by 
each  other,  according  to  the  preceding  article. 

Thus  a2 -T- a.3  =  a2"'  =  a3.    For  a3  X  a3  =  a5  =  a2- 

When  radical  quantities  which  are  reduced  to  the  same  index 
have  rational  co-efficients,  the  rational  parts  may  be  divided 
separately,  and  their  quotient  prefixed  to  the  quotient  of  the 
radical  parts. 

Thus  ac  Vbd  -r  a  */b  —  c  Vd.  For  this  quotient  multiplied 
into  the  divisor  is  equal  to  the  dividend. 

EXAMPLE. — Divide  ab(z2b)*  by  a (»)'•*.  .  . 

These  reduced  to  the  same  index  are  ab(x^b)*  and  a(x^)a  . 

Tho  quotient  then  ia  b(b)*  =  (b5)*. 

To  save  the  trouble  of  reducing  to  a  common  index,  the 
division  may  be  expressed  in  the  form  of  a  fraction. 


The  quotient  will  then  be  —  — i - 

a(rc)2 
Hence  we  deduce  the  following 

GENERAL   RULE    FOR   DIVIDING    RADICALS. 

If  the  radicals  consist  of  the  same  letter  or  quantity,  subtract 
the  index  of  the  divisor  from  that  of  the  dividend,  and  place  the 
remainder  over  the  common  radical  part  or  root. 

If  the  radicals  have  co-efficients,  the  co-efficient  of  the  dividend 
must  be  divided  by  that  of  the  divisor. 

If  the  quantities  have  the  samo  radical  sign  or  index,  divide 
them  as  radical  quantities,  and  place  the  quotient  under  the 
common  radical  sign.  f 
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K:,;  ::   t|| 


I.  Diride  v'tf^J  by 

':•)   (us  +  ux)'  by  u 
.  >  (aS/i)"-  by  (ur,)-. 
U.  (aV)*  by  (ay)*. 
i3a)*. 
!o  (<u;)*by 


!  by  ,(ai)1. 


10.  Diride 

11. 

13.  Divide 

13.  Divide 

n 

U.  Diride6v/ry  by 
6.  Divide  a  •  •  by  a' 

EXERCISE  58.— EXAMPHS  FOE  PBACTICI. 

7.  Divide  Va»M  by  I.'. 

8.  Diride  OV433  by3V4. 

9.  Diride  -z*  by  J-t*. 

10.  Divide  \/7  by  *  ^7. 

11.  Diride 66 V6»* by  lO**^**. 

12.  Diride  2  V«  by  3»v'». 


».  Divide  (64-»)t 


by  (i 


lo2»Vbo  by  3/oc. 
videVS  by  a,1.'. 
vide  10»  ^108  by  5*^84. 

4.  Diride  V32  by  V->. 

5.  Divide  V30  by  V5. 
«.  Diride  ouVa  by  a*. 


INVOLUTION   OP   RADICAL   QUANTITIES. 
To  involve  a  radical  quantity  to  any  required  power, 

Multii>t>j  tli>-  imlexofthe  root  into  the  index  of  the  power  to 
which  i(  is  to  be  n 


EXAMPLE.  —  Thus  the  square  of  a*  =  a*  *     = 
a$  X  a*  =  a* 


For 


A  root  is  raised  to  a  power  «/  th<s  same  name  by  removinj  the 
index  or  radical  t 

N.B.  When  tho  radical  quantities  have  rational  co-efficients, 
these  must  bo  involved  by  actual  multiplication. 

Thus  tho  cube  of  \/b  -+•  a;,  is  I  -f  x. 

And  tho  nth  power  of  (a  -  1/)»,  is  a  -  y. 

The  square  of  a  "Var,  is  a2n  A/I". 

For  a  n  */x  X  an  */x  =  a2  n  \/x*. 

But  if  the  radical  quantities  are  connected  with  others  by  tho 
signs  +  and  -  ,  they  must  be  involved  by  a  multiplication  of  tho 
several  terms. 

EXAMPLE.  —  Eequired  tho  square  of  a  +  */y  and  of  a  -  */y. 

a  +     Vy  a  —    Vy 

a  +    Vy  a  —    Vy 

a2+  aVy  a2— 

y 


a2—  2a*/y+  y. 
EXERCISE  57. 


1.  Required  the  cube  of  a*. 

2.  Required  the  nth  power  of  ai. 

3.  Required  the  5th  power  of  a^y*. 

4.  Required  the  cube  of  B 

5.  Required  the  square  of  a***. 
0.  Required  the  cube  of  a*. 

7.  Required  the  nth.  power  of  a'. 
0.  Required    the   nth     power    of 
om*». 


9.  Required  the  square  of  a  v/x— ;/. 

10.  Required  the  cube  of  3a3Vy. 

11.  Required  the  cube  of  o— bj—l. 

12.  Required  the  cube  of  o—  ,/6. 

13.  Required  the  4th  power  of  Jd. 
li.  Required    the   4th    power  of 

15.  Required  the    6th   power  of 

f/a  -r  b. 


EVOLUTION  OF  RADICAL  QUANTITIES. 

Tho  operation  for  finding  the  root  of  a  quantity  which  is 
already  a  root,  is  the  same  as  in  other  cases  of  evolution. 
Hence  we  derive  the  following 

RULE    FOR   THE    EVOLUTION    OF    RADICALS. 

Divide  the  fractional  index  of  the  quantity  by  the  number 
expressing  the  root  to  be  found.  Or, 

Place  the  radical  si<jn  belonging  to  the  required  root  over  the 
given  quantity. 

If  the  quantities  have  rational  co-efficients,  the  root  of  thete 
must  be  yctracted  and  placed  before  the  radical  sign  or  quantity. 

EXAMPLE.— Thus  tho  square  root  of  a',  is  a'  ~  "  =  o^. 
From  tho  preceding  rules  it  will  be  perceived  that  jxww*  and 


-  • 


EZMOUI  U. 

L  Jladtbaeaaerootaf  efo)*- 

S. 


1  Find  tb«  Uh  root  of  »/4  «  «yfc. 

4.  FlaattMnhnMtaf  mv*. 

5.  Find  th*  4th  root  <rf  ««». 
0.  FiudtUflttrootof  ,, 

7.  Fi»4Ui«»thru., 
9.  Find  UMoate  root  uf- 
9.  Ftedtbo  tqiur*  root  o< 
10.  Had  the  (qau*  root  ot 


11.  Find  th*  5th  root  of 

13.  Find  UM  aqaar*  root  of  a* 


IS.  B«dao«  «»  to  tha  form  of  UM 
fehroot. 

14.  Reduce  -3j  to  the  form  of  UM 

.    '..  ..:    I          • 

15.  Reduce  «*  and  a*  to  ft  oommoa 

index. 

10.  R*dueo  4*  and  5*  to  a  common 

i:.  h  x. 


Jf.  Dirid«5^Uby  VI 
80.  Drfid«4«VSbr  VS. 
31.  FtadUMeaUolJ^l. 
Jt.  Fiad  UM  •qwn  of  J -f  VS. 

53.  Find  UM  4th  powvr  ofl  4- /I 

54,  Had  UM  omte  of  S  4-  V*. 


of  UM 

W«  aball 


REDUCTION  OF   EQUATIONS   BT  IXVOLUTIOK. 

In  an  equation,  the  letter  which  tipliam  UM  onkuown 
quantity  is  •ometinat  found  under  a  radical  «y».  W«  10*7 
have  v'x  =  a. 

To  clear  thia  of  the  radical  ngn,  let  each 
equation  bo  aqoared,  that  u,  multiplied  into  itaelf. 
then  have  Vx  X  v'x  =  oxi.     Or,  *  =  a*. 

The  equality  of  tho  sides  in  not  affected  by  tida 
because  each  is  only  multiplied  into  ita«lf,  that  u,  equal 
tities  are  multiplied  into  equal  qoantttiea. 

The  same  principle  u  applicable  to  any  root  whatever.  If 
"  -/x  =  a,  then  z  =  an.  For  a  root  u  raJMd  to  a  power  of  the 
same  name,  by  removing  the  index  or  radical  sign. 

Hence,  to  reduce  an  equation,  when  the  onknoira  cpmmtity  is 
under  a  radical  sign, 

Involve  both  tide*  to  a  power  of  the  tamo  aa«M  <u  tkt  not 
expressed  by  the  radical  sign. 

N.B.  It  will  generally  be  expedient  to  make  the 
transpositions,  and  to  clear  the  equation  of  fraction*, 
involving  the  quantities  ;  so  that  all  those  which  are  not 
tho  radical  sign  may  stand  on  one  aide  of  the  equation. 


EXAKPLK*. 


Eeduco  the  equation, 
Transposing  +4, 
Involving  both  aides, 

Bednoe  the  equation, 
By  transposition, 
By  involution, 


•/»  4-4=9. 
\fx  =  9  —  4  =  5. 
r  =  5*  =  25. 

a  -*•  •  v'*  —  b  =  <£. 

*  v'x  =  d  +  b  —  a. 
r  z=  (d  -f  6  -  •)•. 


EXERCISE  59. 

1.  Reduce  the  equation  V*  i-  I  f   10.  Bedaea »y («•-»•)•«. 

2.  Reduce  the  equation  4  4-3  »'z- 


3.  Reduce  the  equation  *  V(4»+ 7) 

+  4-1& 

4.  Reduce  %'ii  -10  +  4-14. 

5.  Reduce  Vf  "  8- 

6.  Reduce  (2*  +  3)*  +  4»8. 

7.  Reduce  V13  +  *  -  2  -r 

8.  Reduce  V(S*  +  I)  +  5  -  10. 

9.  Reduce  •/(*  -f  •)  -e-  </(•  -I-  b). 

»9»  AVy  (o  E*trcite$  53,  54  tcOl  t«  ^M»  ia  MT/  IMOTI. 
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PAINTING   IN  WATER-COLOURS.— II. 

SEMI-TONES. 

THERE  are  one  or  two  remarks  to  be  made  respecting1  the 
pencil  to  be  used  in  drawing  the  outline.  It  must  not  be  too 
hard  or  too  soft :  if  it  is  too  hard,  an  impression  is  made  upon 
the  paper  which  interferes  with  the  surface,  and  is  difficult  to 
remove ;  if  it  is  too  soft,  the  lead  is  apt  to  dirty  the  tints  ; 
therefore  a  middle  tone,  as  HB,  used  lightly,  will  prevent  both 
dangers ;  and  no  attempt  must  be  made  to  shade  with  the 
pencil,  as  this  will  also  destroy  the  purity  of  the  tints.  One  of 
tlie  most  important  regulations  necessary  to  observe  in  the 
process  of  outline  is  that  it  be  decisive,  not  black,  but  free 


attention  will  be  required  in  studying  their  gradation  and 
harmony.  It  is  a  fact  which  beginners  can  scarcely  appreciate, 
as  they  are  not  in  a  position  to  comprehend  its  great  impor- 
tance, that  it  requires  considerable  experience  to  gain  a  just 
estimate  of  intermediate  tones.  Continual  obser-^ution  and 
much  practice  in  using  the  brush  together  prepare  the  pupil  to 
discriminate  tones  and  tints,  as  they  lay  side  by  side,  which  an 
uneducated  eye  cannot  perceive ;  to  acquire  this  constitutes  the 
course  of  study  we  wish  our  pupils  to  follow.  In  pursuit  of 
this  they  must  especially  notice  that  they  will  discern  two  con- 
ditions under  which  they  will  find  the  various  changes  that 
arise  in  connection  with  shade  and  colour.  With  the  former  we 
may  associate  tone,  with  the  latter  tint;  therefore,  we  trust 


ir  b 


Fig.  1 


from  scratchy  trials,  which  betray  either  a  want  of  confidence 
in  comprehending  the  exact  form,  or  an  imperfect  ability  to 
represent  it.  Besides  bestowing  especial  care  upon  the  general 
outline,  the  attention  must  be  directed  to  the  masses  of  light 
and  shade,  which  must  be  lightly  and  very  correctly  made  out, 
together  with  the  positions  and  extent  of  all  the  most  prominent 
semi-tones,  which  evidently  assist  in  giving  character  and  expres- 
sion to  the  subject. 

As  the  excellence  of  a  picture  essentially  depends  upon  the 
proper  management  of  the  semi-tones  and  half-tints,  we  propose 
to  make  our  first  essays  in  sepia  only ;  it  is  a  warm  and  agree- 
able colour,  transparent,  flows  freely,  and  is  capable  of  producing 
every  gradation  of  tone  that  may  be  required.  Our  motive  in 
recommending  the  use  of  sepia  before  attempting  colours  is  that 
our  pupils  may  more  easily  acquire  the  power  of  distinguishing 
and  the  practice  of  representing  semi-tones.  By  restricting  our 
first  essays  to  this  one  simple  colour  we  break  the  difficulties 
attending  the  execution,  and  we  shall  be  better  prepared  to 
take  up  colours  afterwards  with  more  confidence  when  our  whole 


there  will  be  no  difficulty  in  understanding  why,  at  the  com- 
mencement of  our  lessons,  we  prefer  to  separate  the  difficulties 
attending  these  two  conditions  respectively ;  consequently,  tone 
will  be  our  first  consideration  in  this  lesson. 

In  all  the  broad  and  general  masses  of  light  and  shade  there 
will  invariably  be  found  several  degrees  of  brilliancy  or  ob- 
scurity, sometimes  arising  from  one  part  being  more  strongly 
illuminated  than  another ;  for  if  the  face  of  an  object  is  per- 
pendicular or  at  right  angles  with  the  source  or  rays  of  light, 
it  then  receives  the  greatest  amount  of  illumination  ;  and  as  it 
is  gradually  removed  from  the  light  the  brilliancy  decreases 
until,  when  it  has  been  turned  altogether  out  of  the  course  of 
the  light,  it  falls  into  shadow.  Thus,  when  the  surface  is  not 
very  even,  it  is  evident  that  some  parts  receive  more  rays  from 
the  light  than  others.  These  accidental  causes  will  break  up 
the  uniformity  of  the  light  or  shade  into  a  thousand  different 
and  distinctive  gradations  of  tone.  So  also  in  the  shadows; 
reflected  light  may  strike  more  forcibly  upon  one  part  than 
another.  If,  then,  we  connect  these  countless  varieties  of  tone 
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with  the  various  colours  of  the  object  and  their  several  degree*, 
we  are  led  into  a  course  of  study  and  reflection  that  has  no 
limit,  lint  wo  must  observe,  however  numerous  these  changes 
iiuty  !»',  tin  y  ilo  not  interfere  with  the  mattet  of  light  and  shade 
in  tli.-ir  unity  OH  a  whole.  Let  the  pupil  half  oloM  hi*  eye* 
\\ii.-ii  looking  on  an  object  upon  which  there  U  no  restriction 
in  th«  number  of  tones  and  tint*  ;  he  will  perceive  that  all  the 
perceptible  clop-eon  of  light  or  shade,  im-hiding  all  the  change* 
of  colour  found  within  their  respective  limits,  blend  together  or 
are  absorbed  into  one  definable  mass  of  light  on  the  one  hand, 
and  Mhodow  on  the  other ;  therefore,  the  result  of  our  observa- 
t  .'itches  UH  thin  :  that  our  difficulties  will  not  be  so  much 
with  positive  light  and  shade,  or  with  positive  colour,  bat  with 


graduated  outwardly.  Be  particular  in  huring  pl«itgr  of  colour 
in  the  bnuh,  and  see  thai  every  put  Is  covered  as  the  brash 
proceeds,  so  that  it  may  not  be  mneimy  to  i»tooah  it  whilst 
wet,  for  if  ths  tint  is  wtorf  «red  with  by  trying  to  «H  op  vaoant 
spaces,  cut  shades  will  appear  when  UM  picture  to  dry.  For 
the  broad  and  cast  shadow,  add  some  man  sepia  to  that  which 
remains  in  th-f  saoeer  to  pf^'tff  a  wfrMf^  ton*.  *t*"fcff  thsn 
that  of  the  background,  and  equal  to  the  lightest  part-  of  tiw 
shadows;  with  this  paint  in  all  the  broad  and  east  shadow* 
upon  the  wall*  in  one  uniform  tone,  as  w*U  M  those  parts  which 
are  of  a  similar  depth  of  colour.  vU.,  the  tites,  windows,  and  th*. 
grass  and  stones  upon  the  ground ;  then,  wb*n  dry.  and  with 
the  same  colour,  make  out  those  portions  of  the  shaded  walk, 


Fig.  2 


the  infinite  variety  and  accidental  changes  that  are  to  be  found 
in  combination  with  them. 

To  give  the  above  remarks  some  practical  meaning  we  propose 
to  make  Figs.  1  and  2  the  subject  for  a  sepia  drawing.  After 
the  whole  of  the  outline  and  details  of  form  have  been  com- 
pleted, prepare  a  light  wash  of  sepia  in  a  saucer,  and  commence 
as  in  Fig.  1  to  put  in  the  background  for  the  purpose  of 
relieving  or  throwing  up  the  whole  of  the  subject,  after  the 
manner  explained  in  the  first  lesson  of  washing  in  a  flat  tint 
(we  will  not  call  this  background  sky — skies  will  be  the  subject 
of  a  future  lesson),  and  proceed  as  follows.  Let  the  paper  be 
inclined,  and  pass  a  brushful  of  water  across  the  upper  part  of 
the  picture  from  a  to  a  ;  then  fill  the  brush  with  the  previously 
prepared  light  tone  of  sepia,  and  continue  from,  and  including 
the  lower  edge  of  the  water,  and  spread  it  across  from  side  to 
side  and  around  the  outline  of  the  building.  Before  the  edges 
b,  b  become  dry,  wash  them  off  with  the  water  brush  moderately 
charged,  so  that  the  background,  when  finished,  may  bo 


:  roof,  and  ground  which  are  darker,  according  to  Fig.  2.     Many 
of  theso  Fomi-tones  may  be  partly  passed  over  a  second  time, 
and  in  some  cases  a  third,  especially  the  east  shadows  on  the 
roof  that  lies  under  the  wall  of  the  highest  part  of  the  building. 
For  the  more  delicate  tones  upon  the  light  aide  of  the  building 
prepare  a  tint  weaker  than  any  yet  used,  with  which,  by  careful 
management,  the  stones  and  bricks  which  compose  the  wall  can 
be  shown   as  well  as  those  difference*  of   colour  known  as 
weather  stains,  to  be  found  on  every  wall,  but  especially  old 
ones,  besides  many  degrees  of  tone  that  other  accidental  tircum- 
stances,  such  as  damp  or  decay,  may  produce.     Last  of  •u*» 
finishing  touches  may  be  added  with  some  darker  ti 
making  out  the   forms  of   the  windows,   stones,  weeds,  etc. 
without  painting  dark  linet  about  the  edyft.    All  objects  and 
parts  of  objects  should  as  far  as  possible  be  made  out  &»  toiw 
carried  strictly  to  their  edges ;  thus  everything  will  be  proper 
relieved  and  understood,  whether  it  appears  light  upon 
ground,  or  dark  upon  a  light  one.    Beginner*  fwqnenl 
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line  of  a  darker  colour  around  the  edges  of  objects,  thinking 
they  are  adding  to  the  effect  by  muking  everything  more 
distinct :  the  fact  is,  the  effect  is  destroyed  by  dark  lines  ;  they 
make  the  picture  flat ;  and  as  these  dark  edges  »re  never  seen 
in  Nature,  we  are  not  justified  in  using  them.  We  have  yet  a 
few  observations  to  make  upon  Fig.  2.  There  are  not  many 
cast  shadows,  and  it  must  be  remembered  that,  as  a  general 
rule,  cast  shadows  are  darker  than  broad  shadows.  The  reason 
that  the  cast  shadow  on  the  tiles,  caused  by  the  intervention  of 
the  higher  portion  of  the  building,  is  darker  than  the  broad 
shadow  on  the  side  of  the  building,  is  that  the  reflected  light 
from  the  roof  lowers  the  tone  of  the  broad  shadow  without 
making  any  difference  to  the  cast  shadow  as  it  falls  upon  the 
same  plane,  that  is,  the  roof.  By  a  proper  attention  to 
semi-tones  in  lights,  and  to  reflections  in  shadows,  we  do  more 
to  give  relief  and  effect  to  the  picture  than  by  any  other  means. 
Colours,  however  forcible  their  contrasts  may  be,  will  only 
produce  a  map-like  flatness,  without  the  indispensable  addition 
of  semi-tones  and  reflections.  Therefore,  we  advise  our  pupils 
to  continue  the  use  of  sepia  only  for  some  time,  until  they  have 
acquired  a  sufficient  power  of  execution  and  an  insight  into 
some  of  the  mysteries  that  lie  between  the  two  extremes  of 
light  and  shade. 


LESSONS  IN   LATIN.— XLIX. 

S  YNT  AX— AGUE  EMENT. 

IN  regard  to  the  sentence  mors  omnium  rerum  est  extremum 
(death  is  the  end  of  all  things),  which  occurs  in  the  Latin-English 
Exercise  given  in  the  last  lesson,  a  remark  may  be  desirable. 
Here  mors,  the  subject,  is  in  the  feminine  gender,  and  extremum, 
the  attribute,  in  the  neuter.  The  rule,  therefore,  scorns  to  bo 
broken.  But  the  fact  is,  that  in  this  and  similar  cases  the 
neuter  adjective  denoting  a  being  or  thing  of  a  certain  class 
may  be  looked  upon  as  a  substantive,  and  is  to  be  construed 
as  snch.  This  construction,  it  may  also  be  noticed,  is  very 
frequent  in  Greek.  Other  examples  are  given  here  : — 

Turpe  senex  miles,  turpe  seuilis  amor. — Ovid. 

Varium  et  mutabile  semper  (est)  ferniua. — Virgil. 

In  such  a  phrase  as  the  following,  Excisa  ferro  est  Pergamum 
(Perganium  has  been  cut  down  by  the  sword),  where  excisa 
is  feminine  to  agree  with  urbs  (city),  though  Pergamum  is  of 
the  neuter  gender,  the  explanation  is  found  in  the  fact  that  the 
construction  follows  the  sense  of  the  passage  rather  than  the 
grammatical  form.  Explain  thus,  Eunuchus  bis  die  acta  est 
— that  is,  fabula  or  comedia,  Eunuchus  being  the  name  of  one 
of  the  favourite  Eoman  comedies. 

In  the  sentence  Athence  fuerunt  urbs  (Athens  was  a  city), 
Atliens  is  in  the  Latin  of  the  plural  number,  and  urbs  of  the 
singular.  Here,  again,  the  sense  is  regarded  more  than  the 
sound  ;  for  A  thence,  though  plural  in  form,  is  singular  in  mean- 
ing. The  sense  must  always  have  predominance.  In  this 
sentence — 

Amantium  irse  amoris  integratio  est ; 

Lovers'  quarrels  are  the  restoration  of  love  ; 

where  the  plural  subject  irce  is  identified  with  the  singular 
attribute  integratio,  the  sense  causes  a  departure  from  the  strict 
grammatical  rule ;  and  an  attempt  to  put  the  grammar  right 
might  issue  in  a  change  of  the  sense  :  for  instance,  for  irce 
read  irn,  a  lovers'  quarrel  is  the  restoration  of  love,  one  quarrel 
might  not  have  the  alleged  effect ;  besides,  what  was  general 
has  now  become  particular.  In  these  two  sentences — 

1.  Athense  fuerunt  urbs ; 

2.  Amantium  iree  amoris  integratio  est ; 

we  find  the  subjects  and  the  predicates  of  different  numbers. 
The  general  rule  in  such  cases  is,  that  the  verb  should  agree  with 
the  subject;  accordingly,  in  the  first  sentence,  fuerunt  is  con- 
nected with  Athence ;  but  in  the  second  sentence  the  subject 
irce  is  plural,  whereas  the  verb  est  is  singular.  This  is  a  case  of 
attraction ;  est  is  made  singular  by  the  proximity  of  the  singular 
noun  integratio. 

2.  A  noun  agrees  with  a  pronoun,  as — 


1.  Trucidate  eum,  patrise  proditorem. 
Slaj    lihn,    the     betrayer    of    his 

country. 

2.  Vos,  Qv.irites,  veseramini  Jovem. 
You,  0  Quintet,  venerate  Jupiter. 


3.  JUTeus  /rater  est  diligens. 
Jlfy  broiler  is  industrious. 

4.  Quoe  ego  consul  dixi  vera  sunt. 
The  things  are  true  which  I  said 

wlien  I  was  consul. 


In  the  first  sentence  the  pronoun  eum  agrees  with  the  noun  to 
which  it  refers  in  gender,  number,  and  case,  both  being  in  the 
masculine  gender,  the  singular  number,  and  the  accusative  case, 
In  the  second  sentence  the  noun  Quiritcs  agrees  with  the  pro- 
noun vos  in  number  and  person,  both  being  in  the  secoud  person 
plural ;  they  do  not  agree  in  case,  for  vos  is  in  the  nommativcj 
while  Quirites  is  in  the  vocative  case.  In  the  third  sentence  the 
possessive  pronoun  meus,  like  other  adjectives,  agrees  with  its 
noun  frater  in  gender,  number,  and  case,  both  being  in  the  mas- 
culine gender,  singular  number,  and  nominative  case.  In  the 
fourth  sentence  the  noun  consul  agrees  with  the  pronoun  ego  in 
gender,  number,  and  case,  both  being  in  the  masculine  gender, 
singular  number,  and  nominative  case.  From  these  instances 
comes  forth  the  rule  that 

A  noun  agrees  with  a  pronoun  in  gender,  number,  and  case,  or 
gender  and  number. 

The  pronoun  may  be  implied,  as — 

Hostis  hostem  occidere  volui. 

(I)  an  enemy  wished  to  kill  an  enemy. 

Hostis  is  in  the  first  person  singular,  in  concord  with  the  pronoun 
ego  implied  in  volui,  a  verb  of  the  first  person  singular,  perfect 
tense. 

The  pronoun  ille  is  used  to  mark  out  a  person  or  thing 
emphatically,  and  generally  in  a  good  sense ;  iste,  employed  also 
for  emphasis,  conveys  reproach,  as — 

Magno  ILLI  Alexandro  est  sirnillimus. 

He  is  very  like  THE  CELEBRATED  Alexander  the  Great. 

Non  erit  ISTA  amicitia  sed  mercatura. 

THAT  would  not  be  friendship  but  traffic. 

Observe  that  in  the  last  example  ista  agrees  with  amicitia, 
though  in  a  similar  case  the  pronoun  in  English  is  in  the  neuter 
gender.  The  general  fact  may  be  stated  thus,  that  in  Latin 
pronouns  referring  to  something  gone  before  agree  with  the  noun 
to  which  they  are  prefixed ;  what  has  gone  before  may  be  a  sen- 
tence, or  a  statement,  or  a  fact,  or  even  a  noun,  as — 

Pompeio,  QUOD  popnli  Eomani  lumen  fuit,  extincto. 

Pompey,  WHO  was  tha  LIGHT  of  the  Roman  people,  being  dead. 

We  may  invert  our  proposition ;  for,  as  a  noun  may  agree 
with  a  pronoun,  so  may  a  pronoun  agree  with  a  noun,  as — 

1.  Use  est  nobilis  ad  Trasimenum  PCGNA. 
THIS  is  (7ie  famous  BATTLE  near  Trasimenum. 

2.  Qui  CANTUS  dulcior  inveniri  potest  ? 
WHAT  sweeter  SONG  can  be  found  ? 

3.  QUOD  CARMEN  est  aptius  ? 
WHAT  VERSE  is  more  suitable '? 

4.  VIRGO,  quwpatria  est  TUA? 

0  VIRGIN,  -ujfiat  is  THY  country  ? 

5.  COLONIAM  QUAM  Fregellas  appellant. 
The  COLONY  WHICH  they  call  Freijcllae. 

6.  LIBRI  QUOS  ad  to  misi  optivni  suut. 

The  BOOKS  WHICH  I  liave  sent  to  thee  are  very  good. 

7.  Est  inihi  FILIUS  QUEM  valde  amo. 

1  have  a  SON  WHOM  I  greatly  love. 

8.  Optima  est  FILIA  tua,  mater,  EAM  diligas. 
Thy  DAUGHTER  is  excellent,  0  mother,  love  her. 

By  studying  these  examples,  particularly  the  first,  second,  third, 
and  fourth,  you  will  see  that  in  general 

A  pronoun  agrees  with  its  noun  in  gender^  number,  and  case. 
A  relative  pronoun  and  a  demonstrative  pronoun  may  agree 
with  its  noun  only  in  gender  and  in  number,  as  appears  from  the 
sixth,  seventh,  and  eighth.     There  are  cases  in  which  the  rela- 
tive agrees  with  its  noun  or  pronoun  in  person  only,  as — 

Ille  EGO,  QUI  quondam,  gracili  modulatus  avena. 

I,  that  well-known  poet,  WHO,  etc. 

Nunc  horrentia  Martis  arma  CANO. 

Now  sing  of  the  frightful  arms  of  Mars. 

The  general  rule  may  be  given  thus  : — The  relative  pronoun 
agrees  with  its  antecedent  in  gender  and  number.  The  ante- 
cedent is  the  word,  noun,  or  pronoun  which  goes  before,  and  to 
which  in  sense  the  relative  refers.  In  the  fifth  sentence  above, 
coloniam  is  the  antecedent  to  quam ;  and  in  the  sixth  libri  is  the 
antecedent  to  quos.  A  proposition  may  be  the  antecedent,  as — 

Ego  cum  Pompeio  in  sermonibus  versatus  sum ;  quoe  nee  possuni 
scribi  nee  scribenda  sunt. 

I  have  discoursed  with  Pompey  ;  which  things  (that  is,  the  things  which 
were  then  spoken)  can  neither  be  written  nor  must  be  written. 

When  the  reference  is  made  to  a  fact,  the  neuter  quod  is  used 
commonly,  having  id  before  it,  as — 


LESSONS  IN  LA 


Timoloon,  rd  quod  diffloilim  putatnr,  multo  *api*B*iBe 
quam  adrenam  'uri 

TtmoUon  bor«  goad  fortune  much  wow  wtoly  tluin  tad,  a  (Unf  (thai  is. 
to  do  to)  u-/u,-/,  ur  t/iougM  mor«  d.j^-ult  (that  i»,  U  u  tka»9U  more  4<Jle«U 
'(.  four  good  fortune  wittily  Hutu  bud /ortun*. 

'iird  to  Condor,  tho  same  rule*  prevail  between  the  relative 
.•in' I  antecedent  aa  between  the  subject  and  the  attribute.     In 
i  place,  tho  relative  U  often  put  before  the  noon  to  which 
I-H,  us  in  the  following  very  rare  construction: — 
Odder*  manu,  QUAS  legerat  KEKBAS. 
The  HKuiia  WHICH  «/»«  had  9u(h«r<a/<IJ/rom  Jur  Hand*. 

The  demonstrative  pronoun  must  sometimes  be  supplied,  M — 

Quo*  cum  Matio  pueroi  miMram  (U)  eplstolam  mibl  attuleruut  j 
Thou  boy*  whom  I  had  tent  with  Jkfatium  brought  (h«  Itlttr  to  nw  ; 

where  observe  tho  marked  difference  of  idiom,  for  boyi,  Thioh 
is  in  tho  nominative  caae,  and  forms  a  part  of  the  subjoot  in 
Knirlish,  ia  in  Latin  (puerot)  in  the  aoousatire  case,  and  forms 
of  the  object. 

Tho  demonstrative  pronoun  ia  added  to  tho  relative  for  the 
cake  of  emphasis,  aa — 

Qunm  quisque  novit  nrtoin,  in  We  so  exerceat. 

Lit.  Truim.  —What  art  each  0110  knows,  ia  this  himself  let  him 
exorciie. 

ms. — Let  each  exorciso  himself  in  that  art  with  which  be  U 
acquainted. 

Tho  antecedent  noun  is  sometimes  repeated  with  tho  relative. 
Caesar  ia  fond  of  this  construction  : — 

Erout  omuino  itinera  duo,  QUIBUS  ITINERIBUS  doroo  exire  possent. 

There  were  in  M  two  road*,  by  WHICH  ROADS  they  vtrt  abU  to  <juit  their 
home. 

There  are  forms  in  which  the  relative  is  employed  with  the 
force  of  the  demonstrativo,  as,  quaa  tua  est  prudentia,  which  ia 
equivalent  to  ea  prudontia,  qua  tua  eat ;  or,  qua  tu  es  prudentia, 
for  prudontia  quil  os  : — 

Qu&  es  prmlentiii,  nihil  te  fugiet. 

Such  is  your  forethought  that  nothing  will  escape  your  notice. 

3.  A  pronoun  may  agree  with  a  pronoun  :  for  example : — 

Cavcto  lie  alios  vitupcres,  qui  fortasse  laude  digniores  sunt  quam  tu 
ipse. 

Take  care  you  do  not  blame  others  who  perhaps  are  more  worthy  of  praite 
tl.'tn  you.  yourself. 

Hero  the  relative  qui  agrees  with  its  antecedent,  the  pronoun 
alios,  in  gender  and  number ;  and  tu  agrees  with  ipse  in  gender, 
number,  case,  and  person,  both  being  in  the  second  person, 
nominative  case,  singular  number,  and  masculine  gender. 

The  rule  may  be  stated  thus  : — 

Pronouns  agree  with  'pronouns  in  gender  and  number,  or  in 
gender,  number,  person,  and  case. 

Idem,  added  to  another  pronoun,  gives  force  to  a  proposition, 
as — 

Ptolemrous  qnum  vivus  filio  regnum  tradidisset,  ab  eod«rr.  iHo  vita 
privatus  dicitur. 

Ptolemy  is  said  to  hat)«  been  depriwd  of  lift  by  th«  very  son  to  whom  in  his 
lifetime  he  had,  given  up  his  kingdom. 

Idem,  in  conjunction  with  another  pronoun,  must  bo  rendered 
by  also,  or  the  same  as,  or  yet,  as — 

Ultimus  coeli  complexus,  <jui  idem,  tether  vocatur. 
The  great  expanse  of  the  sfcy,  which  is  also  called  ether. 

Ipse  may  be  joined  to  all  persons,  whether  they  are  subjects 
or  objects.  Ipse  adds  force  to  the  word  with  which  it  is  con- 
nected ;  as,  ego  ipse,  I  myself;  ille  ipse,  he  himself.  Ipse  some- 
times stands  without  a  personal  pronoun.  If  ipse  refers  to  the 
subject,  it  is  in  the  cose  of  the  subject ;  if  it  refers  to  the  object, 
it  is  in  the  case  of  tho  object ;  for  example  : — 

Subject. — Non  egeo  medecinft ;  me  ipse  consolor. 

I  do  not  need  medicine ;  I  console  myself. 
Object. — Fac  tit  diligentissime  te  ipsum  eustodias. 

ToA-e  care  to  guard  yourself  moat  attentively. 

Et  ipse  is  used  with  the  force  of  our  even ;  alone,  that  is,  by 
Itself,  vfithout  going  further,  as — 

Virtutes  et  ip«c  tedium  pariunt, 
Even  virtues  beget  irearisonwtMM. 

Ejus  (from  is,  ea,  id)  differs  from  suns,  though  both  are 
rendered  his  in  English.  Ejus  is  properly  of  that  person  or  that 
person's.  Snus  is  one's  ovm.  The  former  ia  the  genitive  singular 
of  is,  that  man :  the  latter  ia  connected  with  ae,  cui,  Bibi,  the 


reflective  pronoaq,  draotiag  ene'i  Hi/.  IB  tbeee  dMiiM4*J»* 
Uee  tbe  root  of  tbe  divere*  a**fe*  of  the  two.  Tbeee  «*•«•• 
may  find  a  elaeaifieation  if  we  oall  ejui  ade*jinn*ti*Kr*  and  MNU 
a  reflective  pronoun.  A*  a  demonstrative,  *>«u  u  wed  -when  a 
referenee  i*  aade  to  *oeae  pereoa  or  tbJay  *JQ»  Waf  tbe  **Jb|>e 
of  the  immedlaUlyoonBeoted  verb  ;  bat  the  rofeetlTe  MMuawfl 

ooniMoted  verb  >  for  example  >— 


(a  ftmtUfhmt  **nA  mm  Mf  ««•>  Ur  tlMkj. 

Here  ejut  it  requUite,  beoaiue  the  deramurtrmtivo  b  B»a4e<!  w 
point  out  that  eorptu  refer*  to  Aldbtxfa*.  With  paUio,  bow. 
ever,  4711*  would  be  wrong ;  *mu  U  required  them,  beaMM*  tbe 
cloak  belonged  to  tbe  enbjeot  of  tbe  rerb  Iwtt;  tor  doak  ; 
who*  oloak  P  tbe  cloak  of  tbe  female  friend. 
The  distinction  U  marked  in  tbeee  two  ineteaeee  : — 


1.  Omittol* 


•P  •.   I 


fpi 
I  omit  IttcnJtm  a*a  ku  d-*opU*. 

earn  dteeipalto  roU  adfuit. 


Both  ejut  and  iwui  are  rendered  into  Engluh  by  MM,  bat  tbej 
are  of  different  import  In  tbe  first  eratenoa  hit  refer*  to  di*~i- 
jmloi,  and  not  to  tho  subject  of  tbe  eeoteooe,  and  tbenCore  iU 
proper  Latin  roprerontative  i*  tyutf  not  «o  tho  Au  in  the  Moood; 
there  the  pronoun  refer*  to  leoeratee,  tbe  subject  of  tbe  §«n- 
tonce,  and,  in  oonaeqnenoe,  700  want  not  tbe  demotwtnvtire  tjiu, 
but  the  reflective  «uiw. 


JEtwp,  a  pki- 
logopher. 

Beue  acUe  vits,  of  a 
well-spent  lift. 


Do 

w*r« 

wwj.  i-r.  :,•. 

Falmen,  -IniJ,  «  (*•»- 


-u*s.   ^ 


EXERCISE  181.— LATIK-EHOLWH. 

1.  JEsopus  scriptor  claru*.  fait  gibbora*.  2.  Berth*.  liOBifae*  bdB- 
cod,  terribiles  fuerunt.  3.  Phceuice*  eraot  B*ut»  peritiMiML  41 
Qrascia  fuit  patria  multorum  hominum  illastriam.  5.  Cou*cie»Ua 
bene  act®  vitte  jucnnda  c«t.  0.  Xnra»  et  porta  d«  corfo  taeta  wait. 
7.  Duo  fulmina  Bomani  imperil  fneront  Coeius  «t  PabHw  Seipio. 
Brutus  et  Cawius  interfeotores  Cntiri*  fnerant.  ».  Te 
qucestor  Cretam  et  Cyrenaa  prorinciam  sorte  oepit:  10. 
militibua  deaertin,  JEnrptum  petiit.  11.  Phikwophia  riu» 
virtutis  iudagatrix,  expultrixqne  ritiorum.  12.  Quid  dicam  do  I 
omnium,  meiuorii  ?  

KEY  TO  EXERCISES  IN  LESSONS  TS  LATOC.— XLVL 
EXEECISB  178.— EHOLISH-LAT 

1.  Meornm  peecatoram  me  peeniUt.  S.  Vit»  eon  tadet.  •. 
Vitwne  eum  tadet  ?  4.  Dloa  vit«  non  t^et.  &.  Omnium  bo« 
interest.  «.  TnA  ao  meA  hoc  interest.  7.  Noatrane  intcrwt  ?  8.  8*r- 
monia  nostri  eos  t»dot.  9.  Vespenucit.  10.  Pluit. 
12.  Grandinat.  13.  Fulynrat.  14.  Tonat.  15.  Plo«t  totom  j** 
diem.  16.  Nlngit.  17.  Plnit  tangniiiam.  18.  AM  domain,  nam  »«• 
peroscit.  19.  Libidintim  cos  pcanitet.  80.  Fntrte  toi  me  pi««C.  XI. 
Alexandrum  interempti  CHti  amici  pcenituit. 


KEY  TO  EXERCISES  IN  LESSONS  IN  LATIN.— XLTIIL 
EXERCISE  17». — LATIN-EWOLISH. 

1.  Athena  was  a  city.     2.  Bomnloa  wa«  a  king.     1  Baetra,  tbe  ebief 
place  of  the  district,  lay  under  Mount  Parapami«na.     4.  Leontdaa  »a» 
king  of  the  Spartans.     5.  Jognrtha  led  aa  army  which  attended  to 
land  and  cattle  rather  than  to  war.     6.  Money  to  •  queen, 
sores  are  very  winning  inlities*ea     8.  Flatterer*  are  a  vety  bns*  face 
of  men.    0.  Twenty  ship*,  the  fleet  of  tb*  Boamn*;  **re  tep*O^  by 
o»n.     10.  Pompey,  oor  dear  friend,  wffl  com*.     11.  Corinth.  <•»  *a» 
of  all  Greece,  has  been  rated,     IS.  Death  to  the  end  of  all  things.     I 
Carthage  and  Corinth,  most  opulent  oitiM,  were  overturned, 
the  sword  bat  gold  conquered  the  Lacedamonian*.  the  brav«s 
mortals.     15.  Philosophy,  tb*  diacovercr  of  truth,  i*  abo  tb*  gnM*  el 
character  and  discipline. 

EXERCISE  180. — ENOLISH-LATIX. 

1    Tbebv.  Bcsotio  capnt,  siUe  rant  «ub  moots  Citb*»c«».     t.  Lotv 
dinam  AngU»  eit  caput.      3.   Magistra  Anglia*  «rt  Londi 
Aliarum  virtatum  genezatriz  *st  frogalita*.     ft-  8«T«»^  " 
homines,  oarne  veacontnr.      9.  Omnium  mortalinm  b*m< 
Scyth«B.   7.  Victor  omnium  nationnm  «rt  Popora*  Bomana*.   ^Ti 
mun.li  capnt  «rat  Roma.     9.  Athene)  olim  artiom  erat 
nntrix  philosophic  ao  eloquent!*). 
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THE   POPULAR  EDUCATOR. 


THE     THEORY    AND     PRACTICE     OF 
EDUCATION.— Y. 

HOW  TO  TEACH. 

'IN  this  paper  we  propose  to  give  some  account  of  the  most 
useful  methods  of  teaching.  To  enter  fully  into  the  details  of 
this  subject  would  be  to  write  a  book  ;  but  we  trust  that,  even 
in  the  small  space  allotted  to  us,  we  may  be  able  to  offer  some 
useful  hints. 

Given,  a  person  well  versed  in  general  knowledge,  and  specially 
acquainted  with  the  details  of  some  particular  branches,  the 
problem  which  presents  itself  for  solution  here  is  indicated  by 
the  question,  "  In  what  way  shall  such  a  person  impart  to 
others  the  knowledge  which  he  has  won  for  himself?"  It  is 
clear  that  the  answer  resolves  itself  into  two  parts  :  first,  as  to 
the  manner  in  which  the  teacher  should  arrange  and  prepare 
the  various  parts  of  each  subject  of  instruction,  so  that  the 
easy  should  come  before  the  difficult,  and  every  step  bo  a  pre- 
paration for  that  which  is  to  follow  it ;  and,  secondly,  that  such 
plans  should  be  adopted  as  will  best  tend  to  excite  the  attention 
of  the  pupil,  and  dispose  him  to  exert  all  his  mental  powers 
in  order  to  comprehend,  to  appropriate,  and  to  assimilate  the 
instruction  which  is  being  given  to  him.  In  selecting  these 
plans,  and  still  more  in  using  them,  the  teacher  should  bear 
continually  in  mind  that  the  communication  of  knowledge  is  to 
be  employed  as  the  means  of  improving  and  training  the  mental 
powers,  and,  where  religious  instruction  is  concerned,  the  moral 
emotions. 

1.  The  first  of  these  plans  or  methods  of  teaching  which  we 
shall  notice  is  the  rote  or  memory  method.     In  this   system 
certain  text-books  are  put  into  the  hands  of  the  pupils,  and  a 
portion  is  daily  given  to  them  to  commit  to  memory.  The  action 
of  the  teacher  is  confined  to  appointing  the  lessons,  hearing  them 
recited,  and  deciding  when  the  pupil  may  pass  on  to  the  next 
portion  of  his  work.     This  method  is  probably  very  ancient,  and 
was  widely  prevalent  in  our  own  country  until  recent  times.    We 
can  scarcely  conceive  anything  more  irksome,  more  insufferably 
disgusting,  to  an  educated  and  thoughtful  man,  than  to  be  com- 
pelled to  spend  months  and  years  in  such  an  employment ;  nor 
any  mode  of  instruction  more  fitted  to  cramp  and  dwarf  the  mind 
oi  the  pupil,  and  fill  him  with  dislike,  contempt,  and  dread  of 
the  man  who  could  compel  him  to  spend  his  youthful  years  in 
the  pursuit  of  knowledge  on  such  a  road  as  this.     It  had,  how- 
ever, its  good  points,  and  may  occasionally  be  employed  with 
good  effect  by  a  judicious  teacher.     But  a  lesson  of  this  kind, 
where  the  very  words  are  to  be  learnt  in  their  exact  order, 
should  seldom,  if  ever,  be  given  without  a  previous  explanatory 
exercise.    If,  for  instance,  a  passage  of  Scripture  or  a  hymn  is 
appointed,  the  teacher  should  take  care  that  it  is  well  under- 
stood before  it  is  committed  to  memory.    For  the  enunciations  in 
Euclid,  and,  indeed,  in  all  cases  where  it  is  important  that  the 
words  in  their  exact  order  should  be  remembered,  this  method  may 
be  employed  with  advantage.    And  when  such  lessons  are  recited 
to  the  teacher,  not  the  least  assistance  should  be  given  in  the  way 
of  prompting  or  suggesting,  when  the  learner  is  at  fault ;  all  help 
of  this  nature  defeats  the  object  for  which  the  lesson  is  given ;  if 
it  is  not  learnt  perfectly,  it  is  useless.     If  the  pupil  cannot  recall 
the  words  of  the  lesson  when  required,  without  help,  he  must 
either  have  his  prompter  at  hand  when  required — a  very  im- 
probable occurrence — or  his  labour  will  have  been  in  vain. 

2.  Another  popular  method  of  giving  instruction  is  by  means 
of  lectures.     Crowds  of  people  of  both  sexes,  of  all  ages,  and  of 
all  degrees  of  knowledge  and  mental  power,  flock  to  hear  a 
popular  lecturer  on  some  interesting  topic  in  science  or  litera- 
ture.    They  sit  passively,  and  listen  with  differing  degrees  of 
attention,  while  the  speaker  pours  forth  eloquent  platitudes  and 
superficial  remarks  on  the  subject  of  discourse ;  and  after  an  hour 
or  two  spent  in  this  manner  the  multitudes  disperse  to  their 
homes,  to  admire  for  a  short  period,  a,nd  then  to  forget.'    It  is 
very  doubtful  whether  any  appreciable   amount  of  lasting  good 
is  produced  by  exercises  of  this  kind — they  furnish  a  pleasing 
amusement,  and  but  little  more.       We  have  no  doubt  that  one 
hour  of  earnest  and  patient  private  study  will  do  more  to  train 
the  mind,  discipline  the  intellect,  and  fit  it  for  the  acquisition, 

.    retention,  and  utilisation  of  knowledge  than  almost  any  number 

!   of  lectures  such  as  these.     But  there  is  another  class  of  lectures 

to  which  these  remarks  will  not  apply  with  equal  force.    In  many 

places  of  instruction  courses  of  lectures  are  delivered  on  given 


subjects,  and  the  students  take  notes  while  the  lectures  are  in 
progress,  and  read  text-books  on  the  subject  during  the  intervals. 
An  examination  at  the  close  of  the  course  tests  the  degree  in 
which  the  pupils  have  benefited  by  their  attendance.  Even  in 
this  case,  however,  the  private  study  is  of  equal  value  at  least 
with  the  public  lecture. 

3.  The  interrogative  method  of  teaching  is  now  in  very 
general  use,  both  in  schools  and  private  classes  ;  in  other  words, 
it  may  also  be  correctly  termed  the  art  of  questioning  ;  it  is  an 
art  requiring  for  its  acquisition  a  large  amount  of  practice,  and 
probably  a  natural  liking  for  the  work  of  teaching.  No  quantity 
of  explanation  and  examples  will  make  a  skilful  questioner  ;  the 
matter  is  a  practical  one,  and  is  to  be  learnt  by  doing.  Ques- 
tions may  be  divided  into  several  kinds,  such  as  introductory 
questions,  explanatory  or  teaching  questions,  and  questions  of 
examination.  Introductory  questions  are  used  before  beginning- 
a  new  lesson,  in  order  to  ascertain  the  state  of  the  pupil's  mind, 
to  discover  what  he  knows  of  the  subject,  and  to  connect  the 
lesson  with  those  which  have  gone  before.  The  teacher  thus 
learns  how  to  suit  his  instruction  to  the  wants  of  his  scholars, 
and  avoids  the  waste  of  time  and  power  which  would  arise  from 
dwelling  long  on  what  is  already  known.  This  connection  of 
present  teaching  with  past  knowledge  is  most  important.  The 
memory,  as  we  have  explained  at  some  length  in  a  previous 
paper,  is  so  constituted  that  it  is  unable  to  retain  isolated 
knowledge.  It  remembers  best,  and  holds  with  the  most 
tenacious  grasp,  whatever  is  firmly  linked  with  previous  know- 
ledge. Explanatory  or  teaching  questions  are  employed  during 
the  progress  of  the  lesson.  By  their  means  the  instruction 
involved  in  the  lesson  is  questioned  into  the  pupils.  In  a  lesson 
on  "  The  Form  and  Motions  of  the  Earth,"  for  instance,  the 
teacher  might  ask,  What  is  the  form  of  the  earth  ?  and  the  pupils 
would  probably  answer,  Round.  Teaclier :  How  do  you  know  ? 
Pupils  :  We  have  been  told  so.  Teaclier :  But  can  you  prove 
it  ?  Silence,  and  then  the  answer,  No.  Teacher:  Which  of  you 
have  been  by  the  seaside  ?  Did  you  watch  a  vessel  leaving 
the  land,  and  sailing  out  to  sea  ?  which  did  you  lose  sight 
of  first — the  masts  or  the  body  of  the  vessel  ?  Answer  :  The 
hull.  If  the  sea  were  flat,  which  would  have  first  disappeared  ? 
Answer  :  The  masts.  Why  ?  Because  they  are  not  so  large 
as  the  hull.  What,  then,  hid  the  hull  from  view  before  the 
masts  were  lost  sight  of  ?  The  sea.  What  does  this  prove  ? 
That  the  sea  is  round.  Give  me  another  word.  Convex.  And 
what  gives  this  form  to  the  sea  ?  Answer  :  The  earth.  What, 
then,  is  the  form  of  the  earth  ?  Answer  :  Round,.  [Some  of 
the  more  obvious  answers  in  this  example  have  been  omitted,  in 
order  to  economise  space.]  The  teacher  might  then  speak  of 
eclipses  of  the  moon,  and  by  questions  bring  out  the  facts  that 
they  are  caused  by  the  shadow  of  the  earth  being  thrown  on  the 
moon,  and  that  in  every  case  the  outline  of  this  shadow  is 
circular.  This  could  not  happen  were  not  the  earth  convex  in 
every  direction,  and  therefore  it  is  a  sphere,  or  of  some  form 
nearly  approaching  it.  This  simple  and  brief  example  will  servo 
to  make  clear,  in  some  measure,  what  we  mean  by  the  term 
"teaching  questions."  Without  actually  giving  the  informa- 
tion, as  in  a  lecture,  we  lead  the  pupils  to  make  the  inferences 
and  gain  the  knowledge  for  themselves  ;  the  mind  is  kept  active, 
and  therefore  grows  and  strengthens,  and  the  pupil  takes 
pleasure  in  the  exercise,  because  he  feels  that  he  is  at  work 
and  that  his  labour  is  profitable.  The  same  process  of  leading 
tha  pupil  to  get  the  required  information  for  himself  should,  of 
course,  be  continued  throughout  the  lesson. 

This  mode  of  questioning  may  also  be  used  with  great 
advantage  in  the  course  of  a  reading  lesson.  If  the  scholars 
are  allowed  to  read  through  the  lesson  without  explanation,  the 
mechanical  difficulty  of  making  out  the  words,  and,  in  most 
cases,  the  frequent  occurrence  of  phraseology  to  which  they  are 
unaccustomed,  will  prevent  them  from  giving  the  requisite 
attention  to  the  meaning  of  what  they  read.  It  is  therefore  of 
great  importance  that  appropriate  questions  should  be  put 
while  the  lesson  is  going  on.  Difficult  words  and  phrases  should 
be  taken  up  as  they  occur,  and  the  moaning  should  be  questioned* 
out  of  the  pupils  rather  than  told  them,  on  the  principle  which  we 
have  just  illustrated.  An  exercise  of  this  kind  often  taxes 
most  severely  the  skill,  tact,  and  knowledge  of  the  teacher  ;  but 
the  benefit  conferred  by  it,  both  on  himself  and  his  pupils,  can 
scarcely  be  overrated.  When  the  reading  is  completed,  exami- 
nation questions  should  be  freely  put,  with  books  closed  or 
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opon,  as  may  appear  mart  suitable  to  the  nature  of  the  lesson 

;md  tliu  mental  status  of  thu  pupils.     The  object  of  the  teacher 

••••inn  will  bo  to  aaoertain,  first,  whether 

the  leMon  has  boon  uadentood  {  next,  whether  the  class  ha*  a 
clear   and  definite   comprohonaiou  of    it*   general  aoope  and 
mnmiii^,  ami  how  far  they  are  acquainted  with  iU  detail* ;  and, 
., h.-thor  they  hare  a  dear  remembranoe  of  it  M  a  whole. 
.....lid  gladly  give    example*  of    the   two  last-named 
in  of  the  intorrogatory  method  of  teaching,  but  we  miut 
y  ..ilVi-iii'-.-  two  or  throo  hint*  on  thi*  part  of  our  •nbjoot. 
•  .i<:h  question  should  grow,  M  it  were,  out  of  the  preceding 
answer ;  and  yet,  on  tbo  whole,  should  follow  each  other  so 
it  i<-;illy  that  all  the  answers  put  together  would  form  a 
tod  account  of  the   subject  of  the  lesson.      Secondly, 
us  arc  bad  which  require  only  yet  or  no  as  an  answer, 
i  a  question  is  put,  the  teacher  should  ask  why  itnmu- 
oftorwardfl,  so  as  to  elicit  the  reason  for  giving  it,  and 
in  order  to  load  the  pupil  to  think.     Thirdly,  questions  should 
be  so  framed  as  not  to  suggest  the  answer.     Fourthly,  every 
.p;. -timi  should  bo  definite,  if  possible,  admitting  of  only  one 
answer.     Fifthly,  the  answer  must  not  be  suggested  by  giving 
one  or  more  words  of  it.     Lastly,  the  language  of  the  question 
should  bo  simple  and  cloar,  and  it  should  be  put  in  as  few  words 
as  possible.     It  will  be  scon  that  the  object  of  these  rules  is 
to  render  tho  lesson  a  searching  mental  exercise.     The  intorro- 
gatory method  has  been  aptly  styled  "  tho  ploughshare  of  the 
mind."     When  skilfully  used,  it  becomes  a  wonderful  quiokoner 
of  ideas,  unveils  the  errors  of  speech  and  thought  which  may 
have   lain  before  unnoticed,  and  imparts  a  relish  and  intense 
interest  to  tho  subject  of  study  which  it  ia  delightful  to  witness, 
and  still  more  delightful  to  feel. 

Young  teachers,  both  in  Sunday  and  day  schools,  ought  to 
spare  no  efforts  to  become  proficient  in  tho  art  of  questioning. 
We  would  recommend  them  to  place  written  interrogatory 
exercises  as  a  subject  on  their  programme  of  evening  studios, 
and  to  spend  at  least  ono  hour  a  week  in  careful  application 
to  it.  A  good  plan  is  to  take  a  portion  of  a  Scripture  or  secular 
reading  lesson,  and  write  down  all  tho  questions  and  explanations 
on  paper  which  tho  teacher  would  deem  it  necessary  to  givo 
were  the  class  actually  before  him.  These  questions  should  bo 
divided  into  tho  different  kinds  mentioned  above,  and  tho  rules 
previously  given  should  bo  carefully  borne  in  mind.  But  this 
written  exercise  must  on  no  account  bo  slavishly  followed  when 
the  lesson  is  actually  given,  nor  should  it  be  near  at  hand  even 
for  reference.  As  the  questions  given  during  tho  progress  of 
the  lesson  must  depend  on  the  answers  of  tho  pupils,  the 
teacher  must  not  allow  himself  to  be  cramped  and  fettered  in 
any  way  by  his  previously  written  exercise.  At  another  time  ho 
may  take  some  subject  of  instruction,  as  "  tho  manufacturing 
towns  of  England;"  arrange  his  ideas  on  it  in  the  shape  of 
written  notes ;  and  then  write  out  the  questions  which  would 
most  likely  be  required  to  bring  out  the  lesson  in  a  natural  and 
orderly  manner,  were  tho  pupils  really  in  his  presence.  In  this 
•way  the  young  teacher  would  find  himself  continually  growing 
in  readiness  and  teaching  power,  and  his  pupils  would  reap  tho 
lasting  benefit  of  his  exertions. 

4.  The  elliptical  method.      This  mode  of  teaching  consists 
in  leaving  out  one  or  more  words  in  a  sentence,  and  allowing  the 
scholars  to  supply  these  words.     It  is  intended  at  once  as  a  test 
of  their  attention,  and  as  a  means  of  keeping  it  closely  rivetted 
on  tho  subject  of  tho  lesson.     It  is  useful  when  employed  along 
with  the  intorrogatory  method.     Tho  elliptical  method  seems 
first  to  have  been  brought  into  publio  notice  by  Mr.  David  Stow, 
of  Glasgow.     Wo  may  give  tho  following  as  an  example :  the 
words  in  italics  ore  those  supplied  by  the  children.     The  lesson 
is  on  the  camel,  and  tho  teacher  ia  speaking  about  the  feet  of 
that  animal.     Ho  proceeds  to  say,  "  What  kind  of  feet  has  the 
camel  ?  .  .  .  soft :  very  spongy  and  .  .  .  soft,  like  a  ...  lady's 
hand ;  not  dry,  like  the  .  .  .  Jiorse's  feet,  but  soft  and  full  of 
moisture,  like  tho  palm  of  my  .  .  .  hand,     (Here  the  teacher 
points  to  tho  palm  of  his  hand.)     What  has  the  camol  to  walk 
upon,  children  ?  .  .  .  Sand,  soft  .  .  .   sand,  and  therefore  God 
has  made  its  feet .  .  .  soft,  and  full  of  ...  sap,  that  they  may  be 
. .  .  able  to  walk  in  the  .  .  .  deserts  fora  ...  long  time."   Ellipses 
without  questions  would  be  tame,  dull,  and  comparatively  useless. 

5.  The  "  picturing -out"  method.     This  is  a  name  given  by 
Mr.  Stow  to  the  method  of  illustration  or  description  in  words, 
which  is  so  essential  to  success  in  teaching.     It  is,  in  fact,  \oord~ 


The  ftnrtdiriaion  in  every  eiarett*,"eays)t>.8tow. 


to  make  it  etoar  to  UM  mind  in  all  iu  mnnsmry  details. 
not  too  much  to  say,  that  no  teacher  caa  Mp*ot  MOOMM  in  hi* 
calling  who  i*  not  tolerably  expert  in  Uu.  important  part  at  &. 
The  methods  of  teaching  which  wo  bar*  UMM  briefly  brongfat 

...•:•  -      '  -   :     .     .:    •      .  .        -     .          t:.     -•-    •  ..-.         •  -.,      , 

employed  in  the  best  school*  both  of  Uti*  and  other  eonntrie*. 
They  are  used,  for  the  mo.  t  part,  ia  inetroeting  eh****  of  from 
ton  to  fifty  scholar-,  but  an  al*o  applicable  to  UM  infraction  of 
individual  pupil*.  But.  after  all.  UM  spirit  and  •rairtMM  of 
the  teacher  are  greater  denmitsl  of  MOOSM  'than  UM  akttfal 
application  of  any  method*,  hmortnai  thoogh  UMM  latter  0n- 
doubtedlyare.  Althomgh  bMtnoting  hi*  p*pO*  in  nnben.  he 
must  seek  to  become  acquainted  with  their  individual  ebaracter 
and  progroM.  He  most  endeavour  to  bind  them  to  himself  by 
tbo  bond*  of  love  and  sympathy—  to  stimulate  the  indolent. 
encourage  the  timid,  and  a**i*t  those  who  are  manfully  atroggling 
with  difficulties.  Thus  showing  binwolf  the  friend.  M  veil  a* 
the  teacher,  of  those  under  hi*  care,  he  will  find  hi*  work  a 
happy  one,  and  will  receive  the  gratitude  of  DMA  and  womm, 
who  in  youth  obtained  the  priceless  bl  using*  of  hi*  wi**  in- 
struction, friendly  guidance,  and  loving  help. 


LESSONS  IN   GERMAN.— LIX 

{  61.-DEMONSTBATIVE    PROSOL'KS. 

(1.)  The  peculiar  office  of  a  demonstrative  pronoun  I*  to 
point  out  tho  relative  po.\twn  of  the  object  to  which  it  refer*. 
Of  these  there  are  three,  namely — 

Differ,  this  (pointing  to  something  near  at  hand). 

3ener,  that  (indicating  something  rtmoU). 

Der,  this  or  that  (referring  to  thing*  in  either  position). 

(2.)  Diefer  and  ienrr  are  declined  after  the  Old  Form  of  adjec- 
tives ;  thus — 


MASC. 

Nom.  Differ, 

Gen.  Diefrt, 

Dat.  Ditt'cm, 

Ace.  Diefen, 


Singular, 
rxx. 

titfe, 
rirfer, 
titftr, 
tuff, 


feirfet  (tirl).  this. 
fcirjcf,  of  this. 
ticftm.  to  this, 
ticftl  (lie*),  this. 


I'      •-.:. 
AU 

:  14 

DiffrT,    Of 

Diefrm.  to  theee. 
DM 


(3.)  Der,  when  used  in  connection  with  a  noun,  is  inflected 
like  the  definite  article. 

(4.)  When  used  absolutely— that  is,  to  represent  a  substan- 
tive— it  is  inflected  thus  . — 

Singular.  Plural. 

MASC.  rxK.  ran.  toa  ALL  anon*. 

Nom.  Dtr,  tie,  bal.  Wl 

Gan.    Dfffen  (bep),         fctrtn  (let),  ttffcm  (t«f).  !««. 

Dat.    Dem,  ter,  tern.  :     •- 

Ace.    Den,  tie,  tal.  I  -• 

§  62.— OBSERVATIONS   ON   THE    DEMONSTaATlTES. 

(1.)  The  neuters  titfrf  (contracted  form  tiH).  \nti,  and  to*  are, 
like  e«  (§  134.  1.),  employed  with  verbs,  without  distinction  of 
gender  or  number ;  thus : — Dirt  ift  eia  SRasn.  this  is  a  man  t  »«• 
ftnt  2tttnf$cn,  these  are  men ;  [tntt  ift  tint  9raa.  that  i*  a  woman, 
etc. 

(2.)  Differ,  when  denoting  immediate  proximity,  signifies  <*w; 
as,  in  tiffer  SBelt  ifl  alle«  oetjingli^,  in  this  world  all  i*  transitory. 
More  generally,  however,  it  answers  in  use  to  that.  3nn 
always  denotes  greater  remoteness  than  tkfrr.  and  signifies  that 
yon,  yonder:  as,  ieiut  ©tern  tfl  laum  ftytbar,  that  (or  yonder)  star 
is  hardly  visible. 

3ener  and  titfer.  when  employed  to  express  contrast  c 
risen,  often  find  their  equivalents  in  the  English  u*pi •"•»«••  ** 
farmer—the  latter ;  that,  that  one— thi*.  thi*  one. 

(3.)  The  demonstrative  Kr.  lie.  ra«.  i*  distinguishable  b 
the  article  with  which  it  is  identical  in  form,  by  being  «*M 
with  greater  emphasis,  as  in  the  following  example  j  te» 
$at  tt  gffa^t,  niAt  jener,  this  man  has  said  it,  not  that  one. 

(4.)  The  form  fctf  is  chiefly  found  in  compounds ;  as, 
on  this  account. 

(5.)  Sometimes  Kt  U,  for  th«  *ake  of  greater  OMWMM, 
ploved  in  place  of  a  possessive;  as,  «  moltt  fciat*  ««ttcr  n» 
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©ofyn,  he  painted  his  cousin  and  his  son  ;  literally,  and  the  son 
of  this  one,  i.e.,  the  cousin's  son. 

(6.)  The  pronouns,  both  demonstrative  and  determinative, 
are  frequently  made  more  intensive  by  the  particle  e6en,  even, 
very :  t&en  btcfc  S3lume,  this  very  flower ;  c6cn  baS  .Ktnb.  that  same 
child  ;  ckn  berfelbc,  the  very  same. 

§  63.— DETERMINATIVE     PRONOUNS. 

(1.)  The  pronouns  of  this  class  are  commonly  set  down 
among  the  demonstratives.  Their  distinctive  feature,  however, 
is  that  of  being  used  where  an  antecedent  is  to  be  limited  by  a 
relative  clause  succeeding,  and  so  rendered  more  or  less  promi- 
nent or  emphatic ;  thus,  ber,  nxldjer  Hug  fycmbclt,  scrbicnt  Sofc,  he 
(that  man)  who  acts  wisely,  deserves  praise.  From  this  use 
they  derive  the  name  determinative.  They  are — 

S>cr,  that ;  that  one  ;  he. 

JDerjemgc,  that ;  that  person  (strongly  determinative). 

DcrfctOe,  the  same  (denoting  identity). 

©etfriger,  the  same  (seldom  used). 

©oldfer,  such  (marking  similarity  of  kind  or  nature). 

(2.)  35er,  when  used  in  connection  with  a  noun,  is  declined 
like  the  demonstrative  ber — that  is,  like  the  definite  article ; 
when  used  absolutely,  it  differs  from  the  demonstrative  bcr  only 
in  the  genitive  plural;  taking  bcrer  instead  of  bcrcu. 

(3.)  SDeqentge  and  bevfelfce  are  compounded  of  bcr  and  the  parts 
jenige  and  felbe  respectively.  In  declining,  both  parts  of  each 
must  be  inflected  ;  ber,  like  the  article,  and  jcnige  and  fetfce  after 
the  New  Form  of  adjectives  ;  thus — 


MASC. 

Nom.  JDerjemgc, 
Gen.    £e3icnigcn, 
Dat.    SJemjcntgen, 
Ace.     ^enjcnigcn, 


Singular. 

FEM. 

btejenige, 
berjentgen, 
berienigen, 
biqenige, 


NEUT. 
tafymige. 
bcSjcmgcn. 
bemjcnigcn. 
baSienige. 


Plural, 

FOB  ALL  GENDERS. 

SDicjcmgcn. 


5)cnj[enigcn. 
Stcjcnigcn. 


(4.)  @et6tgcr,  fcfttgc,  fcIbigeS,  and  fofdjcr,  fefdje,  foldjcS,  are  de- 
clined after  the  Old  Form  of  adjectives ;  the  latter,  however, 
when  the  indefinite  article  (cut,  cine,  ein)  precedes,  takes  the 
Mixed  form. 

When  em  comes  after  fotctycr,  the  latter  is  not  inflected  at  all ; 
as,  fold;  cin  93Ianu,  such  a  man. 

Nearly  synonymous  with  fekfyer  are  the  words  bcSgleicfjcn,  ber» 
gletrf;cn,  fctneSglcid;cn,  i(;rc?gkid;en,  all  which  are  indeclinable;  as,  id; 
fyabe  feineit  limgang  mit  bergtctd;cn  Scutcn,  I  have  no  intercourse  with 
such  people. 

§  64.— RELATIVE    PRONOUNS. 

(1.)  The  proper  office  of  a  relative  pronoun  is  to  represent  an 
antecedent  word  or  phrase  ;  but,  while  so  doing,  it  serves  also 
to  connect  the  different  clauses  of  a  sentence.  The  relatives 
in  German  are  these  : — 


9Betd;er,  who  or  which. 
2>cr,  that,  who,  which. 


12Bcr,  who,  he  who,  she  who,  or 
@o,  which.  [that. 

The  latter  word  is  nearly  obsolete ;  it  is  indeclinable,  being 
an  adverb  used  as  a  relative. 

(2.)  SOBelcfyer,  who  or  which,  is  declined  like  btcfcr  (see  §  61.  2). 

(3.)  £>er,  that,  is  declined  as  in  §  61.  4. 

(4.)  2Ber,  who,  lie  ivho,  she  who,  or  that,  is  declined  thus  : — 

Singular. 


MASC.    AND   FEM. 

Nom.  2Bcr, 

Gen.  SBcffen  (or  hxjj), 

Dat.  SBem, 

Ace.  2Ben, 


toefi. 


28er  has  no  plural,  but,  like  e8,  is  sometimes  used  before 
plural  verbs;  as,  2Ber  ftnb  btefe  Scute?  who  are  these  people? 
The  dative  singular  neuter  is  wanting,  but  is  supplied  by  an 
adverbial  compound;  as,  nwjii  (roo  +  ju),  whereto,  or  to  which; 
hjotnit,  where-with,  with  what;  tooson,  whereof,  ofivhat,  etc. 

§  65.— OBSERVATIONS   ON   THE    RELATIVES. 

(1.)  Of  the  pronouns  declined  above,  meld;  er,  toctcfje,  tocld;e« 
is  the  only  one  that  can  be  used  in  conjunction  with  a  noun, 
after  the  manner  of  an  adjective;  thus,  ledger  SJZann,  which  man 
(not  ft'cr  Sftnnn) ;  and,  except  when  so  joined  with  a  noun,  the 
genitive  (both  singular  and  plural)  of  h>ctd;er  is  never  used,  but, 


in  place  of  it,  the  corresponding  parts  of  bcr ;  that  is,  itfjen, 
bcrcn,  beffcn,  for  the  singular,  and  bcrcn  for  the  plural ;  as,  bet 
SNcinn,  »effcn  (not  h>e(d;eg)  Srcunb  tcf;  bin,  the  man,  whose  friend  I 
am  ;  btc  JBdume,  bercn  (not  n>e(cf>er)  sBlutfyen  a&gcfaUen  fmb,  the  trees 
whose  blossoms  have  fallen  off. 

(2.)  JDcr,  bie.  ba8,  as  a  relative,  like  the  English  word  that,  is 
used  as  a  sort  of  substitute  for  the  regular  relative.  Thus  its 
genitive  is  employed  in  place  of  that  of  tt>eld;er,  because  the 
genitive  of  the  latter  (n>eld;e3,  nxJd;er,  iuctd;cS)  being  the  same  in 
form  as  the  nominative  masculine  and  neuter,  might  occasion 
mistake.  So  after  the  pronouns  of  the  first  and  second  person 
(and  of  the  third,  when  used  for  the  second)  vuc(d;cv  is  never  em- 
ployed, but  bcr,  thus  : — 

3d;,  ber  id;  tfyn  foil),  I,  who  saw  him. 

!£>u,  bcr  bit  itn§  fcgncfl,  thou,  who  blessest  us. 

28tr,  btc  to  it  fytcr  tterfammctt  ftnb,  we,  who  are  here  assembled. 

3fcr,  bte  U;r  cucr  Satcrtanb  (icbt,  ye,  who  love  your  country. 

@te,  bie  @te  mir  kiftimmtcn,  ye,  who  agreed  with  me. 

In  each  ease  here,  the  personal  pronoun  is  repeated  after  the 
relative.  In  translating,  of  course,  the  pronoun  repeated  is  to 
be  omitted ;  or  the  order  of  the  words  being  reversed  (id;  ber, 
instead  of  bcr  id)),  the  rendering  may  be  /,  who  saw,  etc.  It 
must  be  added,  that  when  the  pronoun  is  not  repeated,  the 
verb  will  be  ir  the  third  person,  and  in  agreement  with  the  rela- 
tive ;  as,  bu  toarji  e«,  bcr  c3  mir  fagtc,  thou  wast  the  one  that  told 
me  so. 

(3.)  SfBcr,  toaS,  is  an  indefinite  relative,  employed  wherever 
any  uncertainty  exists  about  the  antecedent ;  thus,  fonncn  <Ste 
mir  fagcn,  wer  btcfcS  gctfyan  I;at  ?  can  you  tell  me  luho  has  done 
this  ?  3d;  iuctp  nid;t,  vuaS  cr  fagtc,  I  do  not  know  what  he  said. 

(4.)  Often,  Wet,  toa8  has  at  once  the  force  of  both  a  relative 
and  an  antecedent ;  as,  nxr  attf  bem  SBcgc  bcr  Sugcnb  wanbdt,  tft 
gtucflid),  he  that  walks  in  the  path  of  virtue,  is  happy;  ttwS  gevfd;t 
ift,  scrbtent  8o&,  what,  or  that  which  is  right,  deserves  praise. 

(5.)  28  cr  always  begins  a  clause  or  sentence,  and  never  comes 
after  the  word  which  it  represents ;  to  a  8  may  or  may  not  begin 
a  clause,  and  may  or  may  not  come  after  its  proper  antecedent; 
thus,  lucr  nid;t  fyoren  trifl,  bcr  map  fiitylcn,  he  who  will  not  hear,  must 
feel ;  id;  fage,  ttaS  id;  ivctji,  I  say  what  I  know ;  aflcS,  tunS  id;  g:fel;cn 
I;ate,  all  that  I  have  seen ;  UM«  gcrcd;t  ift,  cerbtcnt  So&,  what  is 
right,  deserves  praise. 

The  form  n>cp  occurs  in  the  compounds  njcfhuegen,  ttjejjf;att\  on 
which,  or  what  account. 

(6.)  2Betd;cr,  -c,  -e«,  is  often  employed  as  an  indefinite  adjective 
pronoun  (see  §  35.  1). 

§  66— INTERROGATIVE    PRONOUNS. 

(1.)  The  interrogative  pronouns — that  is,  those  used  in  asking 
questions — are  the  following  : — 

Sffier  ?  was  ?  who  ?  what  ? 

2Bc(d;ci-  ?  who  ?  which  ? 

2Ba$  fur  ein  ?  what  sort  of  a  ? 

(2.)  They  are  the  same  in  form  as  the  relatives — or  rather 
the  relatives  themselves,  employed  in  a  different  way.  2Scr,  \\iaS, 
and  iuc(d;cr,  iuclcfyc,  VuefcfycS,  are  declined  just  as  when  they  are 
relatives,  except  that  the  pronoun  ivcld;eg,  -e,  -e3,  when  interroga- 
tive, never  adopts  the  genitive  of  bcr. 

(3.)  2Bcr  and  nxi«  (who  ?  what  ?)  can  never  be  joined  with  a 
noun.  They  are  used  when  the  question  is  put  in  a  manner 
general  and  indefinite.  2Bcld;er,  toc(d;c,  metd;cS,  on  the  other  hand, 
have  a  more  definite  reference,  and  may  be  employed  adjeo 
tively  ;  thus,  h>etd;er  2)ian-n  ?  which  man  ?  etc. 

(4.)  2Ba3  fur  ein  (literally,  wliat  for  a?)  is  a  form  used  in 
inquiring  as  to  the  kind,  quality,  or  species  of  a  thing  ;  as,  n>a8 
fur  cin  3)Jann?  what  sort  of  a  man  ?  «3.iS  fur  ciue  Srau?  what  sort 
of  a  woman  ?  roaS  fur  cin  .ftinb  ?  what  kind  of  a  child  ? 

(5,  6,  7.)  The  only  part  of  n>a«  fur  cin  capable  of  inflection  is 
etn;  which,  when  the  thing  referred  to  in  the  question  is 
expressed,  takes  the  form  of  the  indefinite  article ;  when  it  is 
left  understood,  ein  is  inflected  like  an  adjective  of  the  Old  Form. 
The  plural,  in  both  cases,  omits  the  article,  and  stands  simply 
thu.a,  «ja8  fur. 

§  67.— OBSERVATIONS  ON  THE  INTERROGATIVES. 

(1.)  Observe  further,  that  etn,  in  toaS  fur  etn,  is  sometimes 
omitted  in  the  singular,  especially  before  words  denoting  mate- 
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rials  j  as,  ttw«  fflr  3eug  ?  what  sort  of  stuff  ?  mat  fur  SJftn  ?  what 
kind  of  wine  P 

mat  fur  fin,  and  also  vxl(t>  (that  is,  Ml&r,  withoat 
ruinations  of  declension)  are  occasionally  otii 

•  us  of  Hiirprine  or  wonder;  ad,  tool  fur  (i : 
flMaim  !  what  a  i:: 

sometimes  used  fur  warum  ;  thus,  rout 
u  mu-li ''.   why  fctrikost  thou  mo  ? 

liCISES  IK  LESSONS  IN  GERMAN, 
page  179). 

1    '»"•.  *  ;'  .<.*  '-Hurt   ifl  ?     2.  3n«r 

fmitc  mil-  nuurtjt*  iibrr  Va!i:u.'i:tMitM'"t.     3.   ^t>  imte  fcuu    i. 

,  <  fct  tcnn,  t.tji  tic  I'Kihi'fiiti.jfcit  nndi  ;u<ing.t.     4.  3&r  ivmrt 
ta«  4immtlrcii1>  fi'nimcn,  t«  fri  tcnn,  ta«  Jhr  tit  SBo(llb.ittn  te« 
Scrrn  iincrfcmit.     5.  SWclii  fritter  gtmj  gcflcrn  n-rt,  itnt  u 
:  -if'HTt.     6.  (S«  wrftcfit  fu$  »cn  fclfcft,  t.iil  tie   U1. 
:ii^n  nti-f't  rbne  SH.ihrtimj  Icbtn  fimncn.     7.  SWrin  !!', 
uut  ffinc*  von  ben  Jtmfcem  nag,  too  c«  ift.     8.  Hnftr  Qf><'> 

mtt  iiur,  IIMC  ivnt  tit  in  tifiVr  5i<K$e  ju  gtfjtn  $af»t.     10.  29o(>m 

1 1.  3$  flttye  ju  nitintm  Winter,      li'.  2Bic  u<cii  !• 
in  'Jfhfu  il  an  ten  QJarf.      14.  'Bit  u-cit  habtn  3te  )u  gcbtn  ? 

15.  lliujrfal'r  mi  'iMtrtcl  2Wtilcn.     Id.   Gt  gtauhr,  tit  3cit  fti  nun   ;f. 
tomincn,  ftcty  feinm  ctgncn  2D«j  tnrd)'«  9tbcn  ju  KUmen. 
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SECTION  CXXIII.— P.UNQI  (continued). 

WE  shall  now  proceed  to  a  description  of  the  classification 
that  has  boon  adopted  for  the  curious  vegetable 

,  a  term  -which  has  been  adopted  into  the  English 
language  directly  from  the  Latin,  but  which  is  derived  from 
the  Greek  viroyyia  (spon'-gi-a),  a  sponge. 

Wo    will   commence   with    the    two    divisions — Him 

.ud  Gasteromycetes ;  the  spores  lying  externally  in  tho 
former,  and  internally  in  the  latter.  These  divisions  are  sub- 
divided into  four  tribes — 1st,  Pilcati;  2nd,  Clavati;  3rd, 
Mitmti;  and  4th,  Cupulati.  In  each  of  these  tribes  we  find 
esculent  species,  although  most  of  that  description  are  found  in 
the  first  tribe,  tho  Pileati,  and  of  that  tribe  the  genus  Agaricut 
supplies  the  largest  number  of  any  of  the  genera. 

All  agarics  are  furnished  with  a  fleshy  pilous  or  cap,  a  stipes 
or  stem,  and  gills  placed  at  right  angles  with  their  stem.  The 
species  of  this  genus  differ  widely  in  size,  shape,  and  colour ; 
but  all  agree  in  tho  possession  of  tho  parts  which  wo  have  named. 

Our  own  favourite  meadow  mushroom  (Fig.  305)  is  the  first 
we  will  describe,  of  which  old  Gerard  says  : — 

"  Tho  meadowe  mushroom  is  in  kindo  the  best ; 
It  is  ill  trusting  any  of  the  rest." 

Every  one  considers  himself  a  complete  judge  of  this  species, 
and  few  hesitate  to  present  at  their  table  a  dish  of  these  agree- 
able fungi,  without  talcing  any  other  means  of  proving  their 
trustworthiness,  than  that  most  fallacious  mode  of  directing 
their  cook  to  stir  them  whilst  dressing  with  a  silver  spoon ;  in 
full  belief  that  if  their  juices  do  not  tarnish  the  silver,  there 
can  bo  no  injurious  specimen  amongst  them. 

But  although  this  kind  is  in  such  general  use  in  England,  yet 
it  is  by  no  means  more  easy  to  discriminate  it  from  other 
species,  than  it  is  to  discriminate  most  other  kinds.  "  No 
fungus,"  says  Dr.  Badham,  "presents  itself  under  such  a 
variety  of  forms  or  such  singular  diversities  of  aspect.  Tho 
inference  is  plain  ;  less  discrimination  than  that  employed  to  dis- 
tinguish this  would  enable  any  one  who  should  take  the  trouble 
to  recognise  at  a  glance  many  of  those  esculent  species  which 
overy  spring  and  autumn  fill  our  plantations  and  pastures  with 
;>lonteousness."  The  cap  of  this  mushroom  is  in  some  indi- 
viduals snowy  white  and  smooth  ;  in  others,  brown  and  scaly  ; 
in  some  instances  the  gills  are  of  a  delicate  pink  ;  in  others  of 
a  deep,  rusty  black ;  some  grow  broad  and  flat,  others  in  the 
form  of  buttons,  looking  almost  like  a  puff-ball  of  a  soft,  smooth 
texture,  and  of  a  pure  white  colour.  The  stem  in  some  varieties 
is  nearly  straight,  as  in  the  larger  one  in  our  cut ;  in  others  it 
is  broader,  by  one-third,  at  the  top  than  at  the  bottom,  and 
altogether  shorter  than  it  is  wide,  tho  under  part  of  the  cap 
being  upturned  at  an  obtuse  angle  with  the  bulky  stem  so  as  to 
display  the  coarse -look Lie  dark  gills  which  line  it. 


It  u  a  pU-*«.nt  thiaf  to  -ally  forth  «ri/  in  th*  d»j,  nadar 

-t  of  kuunhitrt  which  br»V>  oat  on  *  tuft  ciau- 

morning  In  B*ptmnb«r,  and  to  MM  how  UM  uifbt  dew»h»v«  Uae 

at  work  in  hMtaniay  tha  growth  of  fungi.     W«  M«i  hardly  wr 

~" 


as  are  axeaUaat  pickled.  The  way  to  do  tl 
•Bleet  all  tha  buttons;  place  them,  skins  and  aU,  in  a  sfewpan 
with  allspice,  salt,  and  pappar(  Hew  than  util  thay  hat* 
giran  out  every  drop  of  thair  juice,  and  (like  ehUdrs.  who  giro 
and  than  repent,  and  take  back  agate)  hare  r«-absorb*d  all  those 
juices,  charged  with  tha  flavow  of  th*  spioa*  among  which  thay 
have  bean  stewing.  Whan  this  process  is  oonp 
much  hot  vinegar  as  will  cover  year  mushroom*,  toil  thscs  just 
for  a  minute,  and  they  are  finished.  Tha  large  broad  •pars'itMima 
are  delicious,  broiled  with  salt  and  pepper;  and  tha  middfe- 
•bed  kinds,  stewed  in  thair  own  juice,  with  a  little  pepper. 


ttar.      Whatever  tha   ItaUau  maj  MJ.  th*"  jj 
'fit  is  a  <L-)i  .  -u«  articla  of  food  ;  and  it  U  a  rcrr  rar» 
fur  any  injohoiu    affect   to  ariaa    from    parUL 
them. 

Tha  A'jariciu  <!•  ',-  1  .>  n,  tho  oranga  milk-agaric,  U  anothar 
f  ungua  which  U  in  high  repute;  it  may  ha  found  in  tha  fir 
plantations  of  Scotland,  M  al«o  on  thoaa  of  tha  barren  hillc  at 
Burr  in  Staffordshire,  an  well  u  near  Onildford  in  Borray,  and 
in  nome  other  place*.  This  fnngna  U  of  a  dull-mMi.h  orange, 
with  a  Homowhat  vindd  cap,  frequently  lined  with  oooaaatrk 
oirolea  of  rather  a  brighter  hue.  It  haa  narrow  branched  gill* 
approaching  flame  colour  ;  the  stem  u  orange,  nolid.  and  taper* 
ing  downwards,  Blightly  bent,  from  two  to  three  inches  high, 
and  covered  at  the  baeo  with  short-  pointed  bain  ;  the  flesh  of 
tho  cap,  or  pilous,  ia  firm,  and  filled  with  red  orango  mill 
turns  green  when  exposed  to  the  air,  aa  does  tha  whole  plant 
when  braised.  Badham  and  London  agree  in  stating  it 
excellent  food,  and  much  in  request  in  the  Italian  marketi. 
Soworby  says,  "  It  was  very  luscious  eating,  full  of  rich 
with  a  little  tho  flavour  of  mussels;  "  and  Sir  Jamas 
"  that  it  really  deserves  its  name,  Ay  orient  delifiontt,  being  the 
most  delicious  mushroom  known."  tt*^M»n  says,  "It  may  be 
served  with  white  sauce,  or  fried  ;  but  the  U-t  way  to  cook 
them,  after  duly  seasoning  with  salt  and  pepper,  and  putting  a 
piece  of  butter  upon  each,  is  to  bake  them  in  a  closely-covered 
pie-dish  for  about  thioo-quarters  of  an  hour." 

Another  of  tho  Pilcati  which  wo  must  notice  is  the  Can/Aa- 
rellu*  cibarius  (Fig.  306),  an  exceedingly  pretty  fungus,  of  a 
soft  apricot  hue  throughout  both  cap  and  stem  ;  and  instead  of 
gills,  it  is  furnished  with  thick  veins  or  plaits,  very  elegant  in 
appearance.  It  is  irregular  in  form,  and  the  stems  are  •»M4*a. 
if  ever,  in  tho  centre  of  the  cap.  London  says  that  the  bast 
way  of  preserving  them  for  use  is  to  string  them  in  rows  after 
they  have  become  flaccid,  and  hang  them  in  a  dry  place,  where 
they  can  have  plenty  of  air  ;  they  then  form  a  delicious  in- 
gredient in  rich  gravies.  Vittadini,  an  Italian  writer  on  the 
subject,  says  that  the  common  people  in  Italy  dry  or  pickle 
them,  or  keep  them  in  oil  for  winter  use  ;  and  recommends,  aa 
they  are  rather  tough,  to  soak  them  for  a  night  in  milk,  whan 
they  should  be  gently  stewed  with  other  fungi  or  with  meat,  or 
else  alone. 

We  have  before  stated  that  the  greater  number  of  esculent 
fungi  belong  to  the  tribe  Piltati,  under  which  head  are  classed 
the  genera  Agaricut.  Bolebu,  Hydnum,  Polyponu,  Fit<\i':.na, 
••'tins,  and  several  other  genera,  all  of  which  furnish 
more  or  fewer  edible  species.  Of  these,  however,  we  find  the 
most  under  the  head  Ayariat*,  a  genus  which  takes  its  name 
from  Apraria,  a  kingdom  of  Sarmatia.  Our  English  word  mush* 
room  (by  which  all  kinds  of  edible  fungi  are  commonly  desig- 
nated) has  a  French  origin,  and  comes  from  tha  word 


"originally,"  says  Badham,  ''spelled  moiusenm;  and  belongs  of 
right  to  that  most  dainty  of  fnngnsm,  the  Agariaa  pnnmltut, 
which  grows  amidst  tender  herbage  and  moM,  whence  its  name." 
Champign0*  »8  »lso  °f  French  derivation  ;  but  whilst  that  name 
in  France  is  generic,  the  English  make  it  tpeetff,  and  restrict  it  to 
a  single  species,  the  Marasmius  oreades,  or  fairy-ring  mnshrooai. 
.•!••<?  n.-us  pmnu/iu  has  also  a  right  to  tha  cognomen  fairy-ring 
mushroom,  for  it,  as  well  as  Agaritus  ortadtt,  .IjjanVw*  orosQa, 
a  Gforyii,  Agariciu  ptrtonatiu,  and  our  common  mush- 
room. A'laricus  earnest  ris,  has  a  share  in  making  thoaa  mystic 
rings  which  in  former  days  seared  many  a  rural  hind  and  maiden. 
and  cansed  them  to  deviate  from  thair  direct  course  hi  pai  * 
through  the  fields  where  they  were  to  be  seen,  lest,  if  they  < 
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entered  that  magic  boundary,  they  should  come  under  the  power 
of  the  fairies,  or  (as  they  are  called  in  Devonshire)  pixies,  and 
should  be  by  them  pixy-led ;  that  is,  led  off  into  by-ways, 
and  so  into  some  pathless  waste. 

We  will  not  here  enter  into  the  speculations  of  botanists 
on  the  mode  by  which  these  rings  are  formed;  it  will  be 
enough  to  say  that  it  is  now  gene- 
rally acknowledged  that  they  are  pro- 
duced by  the  growth  of  fungi.  The  Aga- 
ricus  prunulus  is  reproduced  in  these 
rings  every  year  about  the  same  time, 
the  circle  continuing  to  enlarge  until  it 
breaks  up  into  irregular  lines,  which  is  a 
sure  indication  that  the  species  is  about 
to  disappear  from  that  place ;  an  un- 
broken ring  being  a  certain  promise  of  a 
good  crop  the  next  year.  It  is  a  large 
fungus,  and  very  abundant ;  Dr.  Badham 
says  he  has  collected  in  one  field  from 
twenty  to  twenty-five  pounds  weight. 
Professor  Balbi  writes  to  Persoon :  "  This 
rare  and  most  delicious  agaric,  the 
Mouceron  of  Bulliard,  and  the  Agaricus 
prunulus  of  other  authors,  abounds  on 
the  hills  above  the  valley  of  Stafora, 
near  Bobbio,  where  it  is  called  Spina- 
roli,  and  is  in  great  request.  The 
country -people  eat  it  fresh  in  a  variety 
of  ways,  or  they  dry  and  sell  it  for 

from  twelve  to  sixteen  francs  a  pound."  This  species  is  a 
thick,  convex,  fleshy  mushroom,  irregular  in  shape,  of  a  cream- 
coloured,  or  buffish,  or  grey,  or  reddish  tint,  with  very 
numerous  white  gills,  and  has  the  advantage  of  appearing 
in  spring,  when  few  other  edible  species  are  to  be  procured. 
In  Rome,  "  it  is  sent  in 
little  baskets  as  presents 
to  patrons,  fees  to  medical 
men,  and  bribes  to  Roman 
lawyers."  How  surprised 
would  our  learned  function- 
aries in  law  or  physic  be 
to  receive  a  little  basket 
of  what  they  would  pro- 
bably call  "toad-stools,"  in 
return  for  their  efforts  on 
behalf  of  their  clients  or 
patients ! 

The  Agaricus  Georgii, 
another  of  these  gregarious 
ring-forming  species,  is 
one  of  no  small  interest ; 
its  cap  is  at  first  conico- 
campanulate,  and  covered 
with  white  shreds ;  but 
when  fully  expanded  these 
have  all  disappeared,  and 
it  becomes  beautifully 
•white  and  shining.  It 
grows  in  pastures  and 
under  trees,  and  some  of 
the  individuals  attain  a 
most  enormous  size.  Dr. 
Withering  says :  "  Mr. 
Stackhouse  had  repeatedly 
mentioned  to  me  a  large 
esculent  fungus  found  on 
the  sea-coast  in  Cornwall, 
•which  is,  I  believe,  a 

monstrous  variety  of  this  species.  Its  whole  habit  is  very  large, 
the  button  as  big  as  a  potato,  the  expanded  pileus  eighteen 
inches  over;  the  stem  as  big  as  a  man's  wrist,"  etc.  He 
also  mentions  a  specimen  found  on  an  old  hot-bed,  which 
weighed  fourteen  pounds.  But  huge  as  this  fungus  must  have 
been,  it  by  no  means  equals  one  mentioned  by  Clusius,  in  his 
"  History  of  Plants,"  which  was  found  in  Pannonia.  Of  this 
immense  specimen  (supposed  to  have  been  Polyporus  frondosus), 
"  after  satisfying  the  cravings  of  a  large  mycophilous  household, 
enough  remained  to  fill  a  chariot !  " 


306.    CANTHARELLUS    CIBAKIUS. 


305.    THE   MEADOW    MUSHROOM    (AGARICUS    CAMPESTRIS). 


The  Hungarians  suppose  the  mushroom,  Agaricus  Georgii,  or, 
as  some  authors  call  it,  Agaricus  exquisitus,  to  be  a  special  gift 
from  St.  George.  It  has  several  trivial  names — "  the  horse 
mushroom,"  from  its  immense  size;  and  "white  caps,"  undcv 
which  name  it  is  sold  for  making  ketchup.  There  are  so 
many  other  interesting  species  of  mushrooms  which  invite 
our  attention,  that  it  is  difficult  to 
kno-v  which  of  them  to  select  for  espe- 
cial notice.  We  have  named  Marasmius 
oreades  and  Agaricus  personatus  as  being 
species  which  grow  in  rings.  The  first 
of  these  is  a  small  buff  mushroom,  its 
common  namas  being  champignon,  and 
Scotch  bonnets.  It  is  very  common,  ac- 
cording to  Badham ;  Hyde  Park  produces 
them  abundantly  in  some  seasons.  He 
says  that  in  the  French  a-la-mode  beef- 
shops  this  species  of  fungus  is  in  great 
request,  and  that  it  imparts  a  delicious 
flavour  to  rich  soups  and  gravies.  When 
dried  (as  it  is  the  custom  of  the  French 
and  Italians  to  use  them),  these  cham- 
pignons may  be  kept  for  many  years, 
and  their  flavour  becomes  improved  by 
the  process.  Agaricus  personatus  is 
sold  in  Covent  Garden  Market  under 
the  name  of  bleivits.  It  is  of  a  pale 
bistre,  or  purple  lilac,  occasionally  violet, 
the  cap  from  two  to  six  inches  broad, 
and  the  stem  from  one  to  three  inches  high.  It  grows  in  rings 
or  in  clusters  amongst  grass,  usually  appearing  in  October. 

The  Agaricus  comatus,  or  "  maned  agaric,"  according  to 
Puccinelli,  as  quoted  by  Dr.  Badham,  is  "in  great  repr.t; 
about  Via  Reggio  and  Lucca."  It  may  be  found  in  meadows 

and  waste  places  in  early 
spring,  and  the  young  spe- 
cimens are  used  for  making 
ketchup.  It  is  called  the 
"maned  agaric,"  from  its 
shaggy  edge.  The  cap  is 
fleshy,  white  and  scaly,  the 
lamellae  or  gills  changing 
to  red-purple  and  to  black, 
and  showing  their  dark 
hue  through  the  skin  of 
the  cap  as  it  advances  in 
age. 

The  Agaricus  ostreatus 
is  a  species  of  fungus  which 
grows  on  wood.  It  may 
be  found  on  dead  trees  ia 
spring  and  autumn.  This 
fungus  varies  much  in  size 
and  colour ;  but  where  it 
has  once  been  found,  there 
it  is  pretty  sure  to  grow 
for  many  successive  years. 
It  is  a  pretty  fungus,  vary- 
ing in  hue ;  but  though 
occasionally  found  quite 
white,  it  is  in  general  of  a 
ashy-brown  with  white 
gills,  and  has  either  no 
stem,  or  one  sublateral. 

Another  very  delicate 
agaric,  Agaricus  rubescens, 
which  grows  in  woods, 
particularly  of  oak  or 

chestnut,  is  to  be  found  both  in  summer  and  autumn  ;  and 
Agaricus  caudicinus,  a  beautiful  little  cinnamon-coloured  edible 
fungus,  which  grows  on  trees,  and  is  very  much  prized  in 
the  southern  part  of  Italy,  is  also  worthy  of  our  notice ; 
the  elegant  little  white  field  agaric,  Agaricus  virgineus,  which 
abounds  in  our  pastures  in  autumn,  is  also  a  very  attractive 
species.  But  space  does  not  allow  of  our  naming  any  others 
of  this  tribe,  and  W3  can  barely  hint  at  the  rich  store  of 
food  which  is  offered  to  us  by  the  other  genera  of  the  tribe 
Pileati. 
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VOLTAIC    ELECTRICITY,      VII. 

TUX     >  :      IN      EXHAUSTED 

iiKS — HRATINU     t:  K  THE  CUERBMT— MOl 

FIKINO    OHDNANCS — fl'/Ktf. 

IT  would  I--  quite  impossible,  in  the  «paoe  at  oar  diapoaal,  to 
(fire  even  a  briuf  list  of  the  n  .1  of  electric  regulators, 

or  lumps,  wlu.-h  hare  been  r.-M-.  t   trout  time  to  time.     ThoM 
who  iiro  interested  in  the  subject  would  do  well  to  pay  a  vimt 
t.<  thf  I'.it.-nt  oflioe,  and  examine  th«-e  the  apeoifloations  relat- 
ing to  tlu<  <  !,«  tn<-  litfht.     Among  these  patented  contrivances 
are  seen   MKUIV   whi.-h  are  totally  impracticable,  but  moat  of 
tin-in  rxliil'.t  -real  iiiKi-miity  all  the  tame. 
pri-iili .inty  »f  our  patent  law,  pemona 
.-.in  patent  ideas  which  hare  been  patented 
iimro  than  once  before — on  the 

.  iition  that  they  pay  the  noceitarj 
feee — and  the  effect  of  this  bad  lyttem  in 
ai'i-ii  in  |irrt,Ttion  in  those  specifications 
n-Uitinj:  to  i-lci-tric  litfht  regulator*.  The 
t.vo  carbon  rods  which  form  the  electrode*, 
which  the  arc  light  is  produced, 
hare,  by  sanguine  inventors,  been  placed 
in  every  conceivable  position,  but  the 
natural  law  which  compels  the  survival 

fittest  has  affected  these  regulators 
as  it  has  other  things,  and  the  favoured 
position  is  still  that  adopted  in  the  old 
Serriu  lamp.  Thus  in  the  most  modern 
forms  of  arc  lamps,  such  as  the  Brush, 
the  Crompton,  and  the  Pilsen  regulators, 
we  still  find  the  carbon  rods  placed  ver- 
tically, and  the  arc  produced  between 
their  points.  There  is  among  modern 
regulators  a  notable  exception  to  this  rule, 

n  ted  by  the  Jab  loch  koff  "  candle," 
which  caused  a  few  years  ago,  when  it 
was  first  introduced,  such  a  panic  araon  r 
holders  of  gas  shares.  In  thie  so-called 
electric  candle,  the  two  carbon  rods  stand 
side  by  side,  instead  of  being  one  above 
the  other,  and  they  are  separated  by  a 
strip  of  plaster  of  Paris,  or  other  insulat- 
ing material,  which  is  destroyed  by  the 
heat  of  the  electric  arc  as  the  "  candle  " 
burns  down.  This  clever  and  simple  con- 
trivance will  be  more  fully  described  when 
we  come  to  consider,  later  on,  the  more 

modern  applications  of  electricity ;  but  a  reference  to  it  is 
necessary  in  this  place,  as  it  is,  strictly  speaking,  an  arc 
light 

That  the  electric  arc  is  not  dependent  in  any  way  for  its 
support  upon  the  oxygen  of  the  atmosphere  may  be  proved  by 
the  fact  that  it  can  be  maintained  under  the  exhausted  receiver 
of  an  air-pump.  A  gas  flame,  on  the  other  hand,  is  altogether 
dependent  upon  oxygen,  and  an  ordinary  bat's- wing  burner 
will  consume  in  one  hour  as  much  of  this  life-supporting 
principle  as  five  human  beings,  givin?  back,  in  exchange,  deadly 
carbonic  acid.  For  this  reason  electricity  affords  a  light  which 
does  not  poison  the  air.  But  it  must  not  be  supposed  that  no 
heat  is  given  off  by  the  electric  arc ;  on  the  contrary,  it  exhibits 
the  moat  intense  heat  which  it  is  possible  to  produce,  far 
greater,  in  fact,  than  that  of  any  form  of  ordinary  furnace ; 
but  the  heat  being  confined  to  the  comparatively  small  space 
between  the  electrodes,  the  surrounding  air  is  not  nearly  «o 
much  affected  as  in  the  case  of  a  gas  flame.  Dr.  C.  W.  Siemens 
has  taken  advantage  of  the  intense  heat  of  the  electric  arc  in  the 
eonstruction  of  his  electric  furnace.  This  consists  of  a  crucible, 
through  the  bottom  of  which  one  electrode  is  carried,  whilst 
the  other  meets  it  inside  by  being  pushed  through  a  hole  in  the 
lid.  In  this  furnace  8  Ibs.  of  platinum  can  be  reduced  to  a  liquid 
state  in  fifteen  minutes. 

There  is  another  way  in  which  the  luminous  effects  of  the 
electric  fluid  may  bo  seen,  and  that  is  by  causing  what  is  called 
an  induced  current  to  pass  through  an  exhausted  glass  tube. 
The  apparatus  employed  for  this  purpose  is  known  as  an 
Induction  Coil,  and  will  be  described  in  a  future  lesson.  Fig.  38 
will  give  a  faint  idea  of  this  light.  A  is  an  exhausted  glass 
123-N.E. 


tube  hermetically  sealed,  pUoes  of  jilitliia  wire  beta*  faaed 
into  it  at  two  different  parts,  A,  •.  for  UM  earreat  to  eater. 
Inside  A  is  a  goblet  O.  made  of  nraninai  giaee.  Aa  wo*  a* 
the  wire*  fro*  the  coil  are  WDM**!  with  the  pUssaaaa 
wine,  the  whole  interior  of  4  beoomee  highly  lamtnoae,  the 
ffoblet  appearinff  to  be  running  over  with  liquid  Are.  In  a 
dark  room  thie  ia  aa  exqoieheJy  beeati/ol  erpsrianat 

We  mart  now  pass  on  to  notice  the  MS*  elaes  of  al»<i 

prodaoed  by  the  current.     These  are  the  caloric  or  kmttrng 

tii-t  are  very  easily  observed  :  if  we  are  working  with 

a    large    number   of    batteries,  and   the   oondscting  wtra    U 

•mall,  it  will   MOD  beoome  eo  hoi  thai  it  eaaaot  be  hssilM 

with  any  defree  of  comfort. 

Thia  heating  property  of  eleotrioitr 
appears  only  to  be  developed  when  the 
wire  along  which  it  U  f  iilij  is  too 
•mall  to  conrey  H  properly.  lisa-Be  a 
heated  wire  ia  a  sot*  tin  that  ft  fa  too 
email,  and  thai,  therefore,  a  portion  of 
the  power  U  lost  by  being  convert*! 
into  heat,  instead  of  doing  the  work 
required.  When,  however,  oar  objest  is 
to  show  the  heating  power,  a*  email  a 
wire  aa  possible  Is  ehoasa  for  the  per- 
pose.  The  abook  from  a  large  battery 
of  Leyden  jars  will  be  found  saliniiat  to 
deflagrate  a  fine  iron  wir*1,  bat  the  Tol- 
tsio  current  answers  much  bettor,  and 
is  wore  easily  applied.  If  we  take  a 
piece  cf  very  fine  platinum  wire,  and 
having  wound  on*  end  of  it  round  the 
scraped  end  of  one  of  the  battefj  wires, 
we  bring  another  part  of  it  against  the 
other  battery  wire,  we  shall  soon  fad 
that  it  becoroee  heated.  By  (lipping  the 
wire  gently  along,  so  as  to  diminish  the 
length  of  the  platinum  that  ia  ineladed 
in  the  circuit,  it  will  first  laeomi  red- 
hot,  then  white-hot,  and  ultimately  wil.' 
rn-it.  The  length  of  wire  that  oaa  ia 
this  way  be  maintained  at  a  red  heat 
varies  with  the  power  of  the  battery; 
three  or  four  feet  may,  however,  be  easily 
ignited,  and  much  greater  lengths  ban 
been  rendered  luminous. 

Thia  experiment  is  best  shown  in  tht 
way  represented  in  Fig.  39.     Two  braai 
rods,   A  and   B,    are  fixed   vertically  on 
round  stands ;  at  the  top  of   the«e   rods  are  binding  screw*, 
by  which  the  fine  wire  may  be  held  and  adjusted  for  length. 

The  battery  wires  are  put  through  holes  in  A  and  a,  or  may 
be  simply  twisted  round  them,  and  thus  all  danger  of  burning 
through  the  platinum  is  avoided. 

Aa  soon  as  the  current  ia  caused  to  pass  along  the  wire 
it  becomes  luminous,  and  at  the  same  time  expands,  dropping 
in  the  middle,  and  thus  affording  further  proof  of  the 
produced.  When  the  current  ia  interrupted,  the  wire  at 
cools  and  contracts.  Jf  a  chain  composed  of  alternate  links 
of  silver  and  platinum  wire  be  placed 
between  A  and  B,  the  platinum  links 
will  become  luminoua ;  but,  as  the 
silver  ia  a  better  conductor,  the 
links  of  that  metal  will  retain  their 
ordinary  colour. 

As  the  heating  effect  arises  from 
the  quantity  of  electricity,  and  not 
from  its  intensity,  the  best  results 
will  clearly  be  obtained  when  the 
batteries  are  set  up  side  by  aide  ; 
all  the  zincs  being  connected  to- 
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gethcr  for  one  pole,  and  all  the  platinums  for  the  other. 
The  battery  known  as  Hare's  Deflagrator  is  the  best  for  this 
purpose.  It  consists  of  long  strips  of  copper  and  sine,  sepa- 
rated by  a  hair  rope  and  wound  round  into  a  spiral  soil 
In  this  way  a  great  quantity  of  electricity  of  small  toassoa 
ia  produced.  The  exciting  liquid  used  for  it  is  dilate  sal- 
pburic  acid. 
The  heating  properties  of  the  electric  current  are 
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Fig.  40. 


to  a  great  number  of  important  practical  uses.  If  we  place  a 
small  piece  of  gun-cotton  on  the  wire  in  Fig.  39,  it  will  be 
ignited  the  moment  the  circuit  is  completed,  and  this  will 
be  the  case  whether  the  connection  is  made  close  to  the 
uprights  or  at  a  great  distance  from  them.  The  only  thing 
needed  is  to  let  the  fine  wire  come  in  the  circuit,  and  to  let 
it  be  complete  at  every  place  except  the  point  where  the  contact 
is  to  be  made.  If  the  wire  be  lef  b  slack,  and  made  to  dip  into 
a  little  heap  of  gunpowder  or  coloured  fire,  they  will  in  like 
manner  be  ignited  by  it. 

Now  the  practical  application  of  this  principle  is  very  simple. 
Suppose  it  is  required  to  light  a  gas-burner  from  a  distance,  as, 

for  instance,  one  situated 
near  the  roof  of  a  lofty 
building,  we  have  merely 
to  lead  two  wires  to  the 
burner,  and  place  between 
their  ends  a  short  piece 
of  platinum,  so  that  the 
jet  of  gas  may  play  upon 
it.  As  soon  now  as  the 
current  is  made  to  pass 
through  this  it  becomes 
white-hot,  and  the  gas,  on 
being  turned  on  at  the 
main,  is  immediately 
lighted.  Fig.  40  will 
show  the  way  in  which 
the  wires  may  be  arranged. 
A  simpler  plan,  however, 
is  to  take  a  large  cork,  and 
cut  a  hole  in  the  .middle, 
so  that  it  may  slip  over 
the  burner.  The  ends  of 
the  battery  wires  may 
now  be  brought,  one  to 
each  side,  and  tied  with  a 
piece  of  string,  so  as  to 
stand  a  little  above  the 

cork,  and  the  platinum  wire  is  adjusted  between  those.  A  large 
number  of  burners  may  in  this  way  be  lighted  simultaneously. 

Another  application  of  the  same  principle  is  seen  in  firing 
cannon  from  a  distance.  The  platinum  wire  is  made  to  dip  into 
the  powder  over  the  touch-hole,  which  is  thus  ignited,  and  fires 
the  piece.  For  this  purpose  fine  iron  wire  may  be  used  in  place 
of  platinum ;  indeed,  it  is  preferable  to  it,  as  the  iron  melts  and 
burns  more  easily,  and  the  sparks  falling  from  it  render  the 
ignition  of  the  powder  more  certain.  In  the  same  way  tor- 
pedoes may  be  fired  from  a  distance  as  soon  as  one  of  the 
enemy's  vessels  comes  over  them.  Large  masses  of  masonry 
have  also  been  thrown  down  in  a  similar  way,  a  very  successful 
experiment  of  this  kind  having  been  made  when  removing  the 
massive  brickwork  of  the  Great  Exhibition  of  1862. 

A  further  remarkable  application  of  the  same  principle  ha.s  been 
made  in  surgery  by  the  use  of  the  galvanic  knife  and  cautery. 

This  is  an  instrument  having  somewhat  the  shape  of  a  knife. 
The  cutting  edge,  however,  is  a  strip  of  platinum,  and  is  so  ar- 
ranged that  a  powerful  electric  current  may  be 
made  to  pass  along  it,  and  thus  it  may  be  raised 
to  almost  any  temperature  that  may  be  desired. 
It  is  stated  that  by  properly  regulating  the  tem- 
perature, almost  all  loss  of  blood  during  some 
operations  may  be  avoided,  the  heat  of  the  blade 
completely  destroying  the  tissues  and  closing  the 
vessels.  In  many  cases  this  is,  undoubtedly,  a 
matter  of  the  greatest  importance.  In  the  same 
way,  too,  heat  may  be  applied  to  various  internal 
parts  of  the  body,  the  current  being  turned  on 
after  the  instrument  is  in  its  place.  In  these 
and  all  other  experiments,  when  powerful  bat- 
teries are  employed,  it  will  be  found  very  convenient  to  have  a 
wire  dipping  into  a  cup  of  mercury,  or  some  other  arrangement 
for  instantaneously  shutting  off  the  current  when  desired. 

The  fact  already  mentioned,  that  pieces  of  various  metals  are 

not  only  fused  but  actually  volatilised  when  placed  between  the 

poles,  affords  further  proof  of  the  heat  produced  by  the  current. 

If  we  twist  a  piece  of  fine  iron  or  platinum  wire  into  a  spiral 

coil,  and  immerse  it  in  a  wine-glass  filled  with  water,  the  tempe- 
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rature  will  be  raised  by  the  passage  of  the  current,  so  that 
in  a  short  time  the  water  may  be  made  to  boil.  The  whole  of 
the  spiral  must,  of  course,  be  immersed,  for  if  any  portion  of  the 
thin  wire  be  in  the  air,  its  heat  will  not  be  carried  away  by  the 
liquid,  and  it  will,  therefore,  be  melted. 

An  apparatus  for  determining  the  heat  produced  by  the  electric 
current  is  made  in  this  way  •. — A  cork  (Fig.  41)  is  fitted  to  the 
mouth  of  a  wide-necked  flask,  and  the  tube  of  a 
thermometer  is  passed  through  a  hole  in  the  centre 
of  it,  so  that  the  bulb  may  dip  down  into  the  liquid 
in  the  flask.  Two  binding  screws  are  also  placed 
in  the  cork,  and  from  these  pieces  of  brass  wire 
pass  down  into  the  liquid,  the  coil  of  fine  wire  being 
placed  between  the  ends  of  them,  so  as  to  be 
entirely  in  the  liquid.  The  flask  is  usually  filled 
with  alcohol,  as  this  is  a  worse  conductor  than 
water,  and  also  has  a  less  specific  heat,  so  that 
the  same  intensity  of  current  would  raise  it  to  a 
higher  temperature  than  it  would  a  similar  quantity 
of  water. 

If  now  we  connect  the  wires  from  the  battery 
with  the  instrument,  we  shall  soon  see  by  the 
thermometer  that  the  temperature  of  the  liquid 
is  increasing.  Let  us  note  the  time  that  is  required  for  it  to 
rise  any  given  amount — say,  for  instance,  5°.  Now  double  the 
power  of  the  battery,  and  let  the  current  pass  for  a  similar 
lengtn  of  time.  It  will  be  found  that  the  thermometer  has 
risen  20°,  or  four  times  as  much  as  when  the  current  was 
only  half  as  strong.  We  see,  then,  that  the  temperature  pro- 
duced in  a  wire  by  the  passage  of  an  electric  current  along  it 
increases  as  the  square  of  the  strength  of  the  current. 

Now  let  us  remove  the  fine  wire,  and  substitute  for  it  one 
that  offers  twice  the  resistance,  and,  as  before,  notice  the 
amount  through  which  the  thermometer  rises  in  the  given  time  ; 
it  will  be  found  to  be  just  twice  as  great  as  before.  The  re- 
sistance is  doubled,  and  the  heating  power  is  doubled  likewise. 
They  increase,  therefore,  in  the  same  proportion.  We  see, 
then,  that  for  exhibiting  the  thermal  effects  of  the  current  the 
wire  should  be  made  of  a  badly-conducting  material,  and  should 
be  as  small  as  practicable. 

Before  leaving  this  class  of  effects,  it  will  be  well  just  to 
notice  the  construction  of  the  electric  fuzes  usually  employed  for 
mining  purposes,  or  for  firing  ordnance.  A  good  model  of  one 
may  be  made  by  taking  a  small  phial  (Fig.  42)  capable  of 
holding  about  half  an  ounce.  Make  a  small  hole  through  the 
cork,  and  pass  through  this  the  ends  of  two  insulated  wires, 
which  should  be  twisted  together  for  a  short  distance.  The 
inner  ends  should  now  be  carefully  cleaned,  and  about  an  inch 
of  fine  iron  wire  placed  between  them,  the  ends 
being  carefully  fastened,  or,  better  still,  soldered 
to  the  thicker  wires.  The  bottle  may  now  be 
filled  with  gunpowder,  and  we  have  a  fuze  ready 
for  use.  If  it  is  to  be  placed  under  water,  the 
cork  should  be  covered  with  sealing-wax,  or  some 
other  waterproofing  material,  so  as  to  keep  the 
powder  dry. 

The  fuzes  usually  employed  are  made  of  short 
pieces  of  brass  tube  closed  at  each  end  by  discs 
of  wood  or  leather,  but  are  otherwise  just  like 
that  shown  here.  There  is,  however,  another 
variety  in  which  the  explosive  powder  itself  is 
the  imperfect  conductor.  These  are  charged 
with  a  mixture  of  chlorate  of  potash  and  sub- 
sulphide  and  subphosphide  of  copper  ;  the  latter 
of  these  is  a  conductor,  and  the  proportions  of  the  different  in- 
gredients are  so  arranged  that  this  shall  become  heated  by  the 
current  and  ignite  the  compound.  In  this  kind  of  fuzo  the  fine 
wire  is  dispensed  with,  and  the  ends  of  the  battery  wires  are 
brought  so  close  together  as  almost  to  touch,  so  thab  the  current 
has  to  pass  through  but  a  very  small  portion  of  the  mixture. 
The  usual  way  in  which  this  is  accomplished  is  by  bending  the 
piece  of  wire  in  the  middle,  and  putting  the  two  ends  of  it 
through  one  cap  of  the  fuze.  When  the  wire  is  thus  fastened, 
a  narrow  slit  is  made  through  the  bend  by  means  of  a  fine  saw 
in  the  way  shown  in  Fig.  43  ;  the  fuze  is  then  filled  with  the 
composition,  and  the  flame  from  it  will  ignite  gunpowder  with 
certainty. 

There  is  another  kind  of  fuze  known  as  Statham's.     A  piece 


Fig.  43. 
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READINGS    IN    GREEK.— XI. 

THE  NEW  TESTAMENT  (continued). 

IN  our  present  reading  wo  propose  to  give  a  further  selection 
of  passages  from  the  Greek  Testament,  taken  from  tho  Gospels 
and  Acts  of  the  Apostles.  Our  next  paper  will  contain  ex- 
tr:irt-<  from  tho  Epistles,  which  are  somewhat  more  difficult, 
of  interpretation.  For  our  present  reading,  no  further  intro- 
ductory remarks  are  necessary  than  those  prefixed  to  our  lost 
reading.  The  student  will  take  care  to  watch  for  any  unusual 
form  of  expression  which  we  have  already  noticed  as  found 
principally  in  the  Greek  of  the  Now  Testament. 

MATTHEW  xx.  1 — 16. 

1  'Ouoia  yap  itrrtv  ri  /3<x<nA«i'a  rwv  ovpavcaf  avdpuirca  olxoSiff- 
vorri,  offns  iffiMtv  fi/ua  vput  fJuff&uffaaQai  ipyaras  eti  rbv  4/xir«- 
Awca  aurov. 

2  2vfj.<p<avfi(ra.s  St  fifra  rtav  tpyaruiv  IK  ^vapiov  r^v  rj/j.tpav, 
aWtrTeiAcp  avrovs  (Is  r"bv  ajuirfA<ui/a  avrov. 

3  Ka!   l£tA0ciu/  ire  pi  TT\I>  rpirrjv  8>pav,  tlfitv  a\\ous  itrrwras  tv 
TJ5  ayopij.  apyovs- 

4  KaKctVoit  tlirtv,  'tirdytrf  Kal   vfj.t?s  els  rbv  auirr  Awca,  Kal  t> 
lav  rj  SiKafHp  Suffca  iiiuv. 

5  Ol  Sf  avri\0ov.     Tl<i\iv  t£f\8uv  irtpl  tKrrjv  Kal  ivvo.Ti\v  wpav, 
iiroiijffff  oxravrtos. 

6  Tlfpl  8«  T^V  evS(Karr]v  Sipav  i£t\Q&>i>,  tvptv  aAAouj  itrrtaras 
apyovs,  Kal  \tyet  aiiTo?j,  Ti  a>5e  ((TrriKart  o\rjv  T^V  Tjfutpav  apyoi  ; 

7  Atyovffiv  avrtf,  "On  ouStt?  ^/xoy  f/juffOcaffaro.     \tyti  avro'is, 
"firdyfTf  KOI  t»^t«rs  <is  rt)f  afj.irt\cavat  Kal  &  tav  j7  S'IKOIOV  \iitytffOf. 

8  'Ofyias  if  yfvofjittrris  \tyti  6   Kvpios  rov  4/uireAtij'oy  ry  tiri- 
rp6irca  aurov,  KaA«(ro»'  TOI/S  tpydras,  Kal  airJoos  airrois  rbv  (iiffSbv, 
ap£dfj.tvos  airb  TWV  iff^aT<av  eais  rwv  irpuTiav. 

9  Kot  iKOovTts  ol  iff  pi  TTJ*'  fifSfKdrriif  S>pav,  t\afiov  ova  Sr^dpiov. 

10  'E\06vrts  St  ol  irptarot  tvofjuffav  Srt  irXtiova.  A^ovrar  Koi 
(\aftov  Kal  avrol  ava  Srivdpiov. 

11  hoft&irrts  3«  lyoyyv^ov  Kara  TOV  oiKoS(ffir6rov 

]H  AtyovTts,  on  our 01  ol  tcr^arot  ft'iav  Sipav  liroii\ffav,  Kal  foovs 
riffiv  abroiis  tiroiriffas,  rots  fiaardffaai  rb  ftdpos  T^J  ripipas  nal  rbv 
uavffcava. 

13  'O  5«  airoKpiBtls  tlirtv  tvl  aurwv,  'Eratpt,  OUK  aSiKu  fff   ovxl 
Srjvapiov  ffvfopui'Tjffds  pot  ; 

14  ''Apovrb  ffbv  Kal  virayf.    6t\u>  6«  rovryrQ  tff\drtf  Souvat  us 
KOI  ffor 

15  *H  OUK  Qfffrl  ^oi  iroitj<rax  I  0f\w  iv  TO«J  l/tois ;  t)  o  t><j>Qa\n6s 
ffov  Troinjpos  Iffriv,  ori  tyui  ayadds  tlfui 

16  OUTO»S   (ffovrai  ol  ta")(aroi   irp&roi,  Kal   ol  irpiaroi   ttrxwroi' 
iroAAoi  yap  ticrt  (cATjroi,  o\iyoi  5t  tK\*Kroi. 

NOTES. 

1.  'II  /?a<ri\«'a  tZv  oipntZv.  This  phrase,  whioh  is  almost  inroriably 
used  by  our  Lord  to  introduce  a  parable,  may  be  explained  to  mean 
"  tho  way  of  God  to  men  "—the  dealings  of  God  with  mankind. 

"O<rT.c  is  used  here,  as  it  is  frequently  in  the  New  Testament,  for  the 
simple  relative  6r. 


of  copper  wire  in  cowed  with  vulcanised  gutta  perch*,  and  it 

H  f,,ui:d  that,  after  the  lapse  of  a  fow  months,  a  put  of  tho 
«ul|ihiu-  i -..in  tint  covering  oombinim  with  tlio  wire,  and  form** 
ilplnirot  of  ri.pp.T.     If  now  part  of  thu  coating  I... 
.  and  a  munll  piooe  of  tho  wiro  bo  out 
will  paM  along  tho  layer  of  itulphurot,  and  in 
:.x  will  ri'i:dr-  it  whito-hot.     Tho  gunpowder  m 
iuiLii..  ;;i  this  oaM  merely  to  bo  placed 

.  iiinl  it  will  bo  ignited.     A  powerful  current  i*,  howoTor, 
.  thin,  unlowi  the  spark  from  an  mductkm-ooil  be 

ii  g  now  soon  that  heat  can  be  erohrod  from  electricity, 
•i<.r,.  whether  the  convene  of  this  is  true-  • 
•  y  can  be  produced  by  moan*  of  beat     I 
<>on  show*  to  us  that  it  can,   and  thus  wo  leu: 
.  liTtri<-ity    and  heat  arc  to  a  certain   extent  mutually   con- 
.is  is  the  first  step  toward*  a  aeries  of  important 
cxpi'i-iiiKMit^,  which  seem  to  show  very  clearly  what  U  called 
••relation  of  the  Physical  Forces,  or,  in  other  words,  that 
in-lit,    litfht,  and  other  forces,  are   in   reality  but 
.hflVr.'i.t  manifestations  of  the  name  cause.      A  description  of 
tho  mode   in  which  electricity  may  bo  thus  produced  by  mftfms 
of  heat  must  bo  deforced  till  our  next  lesson. 


i,  man.  after  verb  of 
M  HoMesd  In  last  readia*. 

1  'I*  AHM,,,,,,  «j  a*  nu«  «/  «  doMrfais  e  dey, 
if  ever  found  in  riiulMl  Or«ea.  but  it 
noUon  of  MUM  or  **••<  wbiah  thai  •refMealem 


tkte  SM 


«ot  <rf  U* 


was  the  regular  sum  paid  to  a  I 

Tt»  «*»>«»,  ace.  of  dtuaUoa  of  USM. 
wouU  be  the  geaiUve. 

3.  Tprw  A»«,.  Aooordias  to  oar  eoaprtatto*  of  USM.  at  ate*  »'« 

in  the  morning.    Th«  different  tisses  •snHossil  are  aot  U  be 

upon  In  the  esplaaattoB  of  the  parable :  the  aUat  to  be  Iook»l  a  is 
merely  that  the  calls  were  frequent. 

'Apfim.  wU»,  from  i  «V>»»,  vritkwt,  nerfc. 

5.  Ol  M  (the  article  nsed  (or  a  ImoaetmUis  proaon),  «U  fan. 

a  'o*<ar.     Supply  TW  Wf»*.     B«  the  Mnesln  law.  the 
wages  were  to  be  paid  by  sunset.    J>  -at.  adv.  1*. 
him  his  hire,  neither  shall  the  sun  go  dowa 

9.   'Ani  in  "pio».     'Aru  U  •SOd  la  a  dtoMh 


Th«  more  noaal 


otnollu 


ald  be  UM  bv 


•;*o» 

flnltive  x^f.Ha,.  but  audiUoaal  vividaeas  to  added  to  the 
by  putting  it  into  the  tense  the  men  would  naturall/  have 
selves. 
13.  A-1,0,,,0..    GeniUve  of  price ;  as  In  Xon.,  "  Mem."  li.  1,  *W  .^^ 

vwAoDoiv  IIMI»  *  •  rVw,  at  UM  yrio«  of  IstL 

MATTHI-W  xxiv.  4 — 22. 

4  Kal  awoKpiOtls  o'\i\vovt  «f»«r  OUTOM,  BA«'»»T»  letfra  iftii  *Xa- 

5  rioAAol  yap   i\tv«oyreu  iwl  r$  Irtfurrt  ftov,  A/y*rr«», 
fi/*i  6  Xpto~r6f   Kal  iroAAoi/j  vAax^ffoiMri. 

6  M«A.AV|<r«T*  8«  O«COV«IK  voA»'u->i/r  ical  i«oaf  voA«M«r.     4feri 
fir)  OpotlaOf   8«i  *yap  vdyra  ytvtaOtu.     oAA"  esvw  ^arl  TO  T«Aot. 

xal  tffovrcu  Aijuol  ical  Aaifiol  trai  «rfi<ruol  Kara 

8  fldWa  8«  TaDra 

9  TOT*    irapa8e£(Tou 

Kal  (fffffOt  fi.fjovfi.tvoi  tnrb  warrvr  vAr  JOviiv  Sia  TO  (V/pe!  ^MW. 

10  Kal  T($T«   <7(tav8aA<(T0^(roKTa<  voAAol,  ical   aAA^Aovt  s-aseisl1 
ffovfft,  Kal  ftto^iffovffir  iAA^Aovj* 

11  Kal    voAAol    <|/»y8oirpo<^^Taz    iyip&fjfforrai,    «al 


12  Kal  8ia  Tb 


13  'O  8i  inrofjittvat  tit  T/AOT,  oJroi 

14  Kal  ^ojpuxfrnf'Tai  TOWTO  T& 

'  rot 


TOT« 


rp   oiKOv/j.tvri,   its  paprvptov 
T«Aor. 

15  "Orox  oZj>  T8»jT«  T>  /58«Auy^«a  rn»  fprtn<*rnti,  TO  p 

TOV  TTpofrirov,  itrrwt  iv  r&*tf  ieyitf  (o  irayir~ff*mr 

16  TOT*  o!  ^c  TTJ  'louSaia  <(>tvytruffai>  ivl  T«  £pif- 
1  7  'O  IT!  TOV  Stvuarot  ,  ^  Kora3<u  WTW  apai  r 


18  Kal  6  «V 
ssoVoSi 

19  Oital  8« 
iKftVai*  Ta?y  •qfi 

20 
^f  <roj3/3aT<i'. 

21  "Eirrai  7 
itiffftov  «o»J  TOV 

•J_>   Kal 


i  T» 


ov8'  oi"> 


oJa  oi 


a/ 


<rap(-  Sia  8«  TOVI  /KA««rrovt  KoAo/tov^a-orrw  aJ  ii/«pai 

MOTB8. 

7.  'ETcp^<rcra<,  etc.     It  is  to  be  observed  theft  there  to  a  doubk 
moauhig  running  all  through  tbi«  chapter.     Oar  Lard's  words  nave 
reference  not  only  to  tho  ultimate  end  of  the  world,  bat  also  to  a  more 
immediate  catastrophe— the  taking  of  Jerusalem,  sad  the  uverthitiw  of 
the  JewUh  polity.     The  period  antecedent  to  this  was  fUl  of  ~  ware 
and  r-imour*  of  wars"  throughout  the  length  and  breadth  of  the 
Roman  empire,  with  their  natural   aceoaipuiiaents  of   faatta*  aad 

o.     There  were  also  several  alarming   earth  iisakos. 
especially  aro  noticed  as  baring  oocomd  about  tb 
Crete,  A.D.  46 ;  at  Rome,  A.D.  51 ;  in  Campania,  A.».  88  -,  aad  a*  Ti  oil  ess, 
A.P.  60. 

8.  'ua;.-*.    The  dMta-tsrow  of  the  Jewish  Chorea  aad  of  the  world. 
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9.  napabuioovaiv.  As  in  the  cruel  persecutions  at  Home  under  the 
sarlier  emperors. 

11.  S'ti»5o7rpo0?iTa(.      Numbers  of  those  pretenders  were  continually 
rising  up  just  before  the  final  dispersion  of  the  Jews,  each  claiming  to 
be  the  promised  Messiah. 

12.  '11  u-n'nrn-    The  mutual  trust  between  Christians. 

13.  ZuiOtitre-rat,  primarily,  as  was  actually  the  case  at  Jerusalem;   and 
secondly,  in  a  moral  sense. 

14.  "OXp  T»J  o'lKovfitvri.     The  whole  world  (literally,  inhabited — supply 
•yj/:    from  this  we  get  (ecumenical).     The  Gospel  had  actually  been 
preached  throughout  the  whole  of   the  Koman  empire,  which  com- 
prised the  greater  portion  of  the  then  known  world,  before  the  destruc- 
tion of  Jerusalem. 

15.  B<5tXi>-y7ia  T/JJ  eptifuineut.      There    is    considerable    difference   of 
opinion  about  the  meaning  of  this  phrase.     Some  make  it  to  refer  to 
the  Eoman  standards ;  but  (1)  they  had  often  been  there  before,  and 
(2)  the  word  is  generally  used  to  express  something  done  by  the  Jews 
themselves.     Another  explanation  refers  it  to  the  amazing  impiety  and 
criminality  practised  by  the  Zealots  and  others,  which  made,  as  it 
were,  the  last  drop  in  the  Jews'  cup  of  iniquity — "  an   abomination 
causing  desolation."    The  reference  appears  to  be  to  Dan.  ix.  27,  "  And 
for  the  overspreading  of  abominations  he  shall  make  it  desolate,"  a 
passage  about  tho  translation  of  which  there  is  much  dispute;   and 
Dan.  xii.  11,  "  The  abomination  that  maketh  desolate." 

'O  uva~fivuivKu>v.  This  is  probably  a  note  added  by  some  commen- 
tator. Let  tlie  reader  mirJ;  this. 

16.  'Ewi  TU  Spn.    A  large  number  of  the  people  fled  to  Bella,  a  small 
town  on  the  other  side  of  the  Jordan,  after  the  taking  of  the  city. 

17.  Kara/Sen KE TW.    This  could  be  avoided  by  making  use  of  the  stair- 
case outside  the  house,  common  in  Eastern  dwellings,  which  would  be 
a  speedier  means  of  departure  than  through  the  house. 

21.  Ov  fit],  with  the  aorist  subjunctive,  is  equivalent  to  a  very  strong 
negation  in  the  future. 

MARK  vi.  35 — 44. 

35  Kal    ijSri    Sipas    iroAAvjs    yevo/j.evr)s,    irpofffKQovres    avrca    ol 
fjLaQrjral   avrov   \zyovcrn>,  "On  ep7ifj.6s  cffrtv  &  r  OTTOS,  Kal  tfSr)  Sipa 
iro\\T]- 

36  tb.it6\vffov   avTovs,  'iva.   awe\.86i'Te<:  els  rovs    KVK\(/>   aypavs 
Kal  Ktau.13,  ayopaffuxrif  eouTO??  aprovi-  riyap  (pdy&o'iv  olin  txovffiv. 

37  'O  8€  aTroKpiOtls  elirtv  avroTs,  Aore  avrols  v/u.e'is  tpuyfiv.    Kal 
\fyovo~iv  avrcjj,  'Air(\66vres  ayopdo'ufj.ei'  StaKotriwv  $r\vapiiav  aprovs, 
Kal  Sayxfv  avrols  <payiiv ; 

38  'O  8e  Ae'yei  avro'ts,  Tl6ffovs  aprovs  fX€Te  •  virdyerf  ical  "(Serf. 
Kal  yvovres  \4yovai,  lift/re,  Kal  Svo  l^dvas. 

39  Kol   tnera^fv  avrots  avaK\7i>ai  irai/ras  o~vfj.Tr6o~ia,   <rv/j.Trdo~ia 
-tirl  T£  x^-vpV  X°PTV- 

40  Kal  aveireffov  irpafftal  irpaffial,  ava  eKarbv  Kal  ava  Trffri'iKOvra. 

41  Kal  Aa/ScW  rovs  irtvre  apravs  Kal  rovs  Svo  Ix^vas,  ava/SAe^as 
jets  ritv  ovpavbi',  evX6yr)o~f   Kal  KareK\affe  rovs  aprovs,  Kal   tSiSov 
rois  fj.a6rjrats  avrov,  'iva  napaOwffiy  avroTs'   Kal   rovs   Svo   l%6vas 
tfj.ept(Tf  irao'i. 

42  Kal  t<payov  irdvrts,  Kal  f-^oora.aQj\(fa.v 

43  Kal   r\pav  KAarr^arau/  SuStKa  Ko<f>ivovs  ir\l]ptis,  Kal  curb  rav 
levant. 

44  Kal  1\aa.v  ol  tyayovrts  rovs  aprovs  axrel  Trfvra.Kiff-xi\ioi  avSpes. 

NOTES. 

35.  *HJr) — iro^X>ir,  had  already  become  far  advanced. 

"OTJ  is  frequently  used  in  New  Testament   Greek  to  introduce  a 
speech  reported  in  oratio  recta — i.e.,  in  the  speaker's  actual  words.    It 
is  not  to  be  rendered  in  the  translation. 
•  36.  Toi/r  KVK\U>  uypoi'<f.    An  elliptical  construction  for  the  surrounding 

elds  and  villages. 

fi  Yap,  used  for  6  ri. 

37.  QafeTv.  The  infinitive  is  used  hero  much  as  we  have  noticed  it  in 
previous  passages.  Tho  mare  usual  construction  would  be  6  ^i  or  'iva 

paiuttriv. 

39.  Ziynroo-ia  <n>/uTo<ria.    A  Hebrew  form  of  speech,  equivalent  to  ava 
jvfiroaia.    So  jrpacriai  wpammi  in  the  following  verse. 

X\a>pii,  the  green  grass.  This  minute  notice  of  detail  would  seem  to 
show  that  the  account  was  written  from  the  description  of  an  eye- 
witness. 

40.  npao-tai   (for  construction  see  note  on   verse  39).      This  word 
originally  means  a  garden  bed,  and  was  very  likely  suggested  by  the  sight 
of  these  groups  of  people,  probably  in  light-coloured  clothing,  grouped 
-together  in  patches  upon  the  green  grass. 

41.  'ESi&ov,  he  proceeded  to  give.     Avrott,  sc.  the  multitude. 

43.  KoQivovt.  This  ordinary  part  of  a  Jew's  equipment  is  noticed  by 
Juvenal,  who  speaks  of— 

"  Judsei,  quorum  cophinus  fcenumque  supellex." 
(WJiose  goods  consist  of  a  basket  and  a  wisp  of  hay.) 


ACTS  or  THE  APOSTLES,  vi.  1 — 7. 

1  'Ej/  8^  rals  tifiepais  ravra;s  ir\f)f)vv6vr(av  T(av  /uaflTjraV,  ^-ye- 
vtro   yoyyvff/j.bs   ra>v  '&\\-t)viffr£iv  Trpb?  rovs  'Efipaiovs,   OTI  irape- 
Ofcapovvro  fv  rfj  SiaKOvia  rrj  ica8rj/j.epiyfj  at  X^Pal  a'jrwv 

2  TlpoffKaAfcrd/j.ei'Oi  5e  01  SciSe/ca  TO  irKrjQos  rS>v  fj.a6r]T<ai>,  elirot/, 
OUK   apfffrov    tffriv    rjv.as,   KaraKttyavras    rbi/    \oyov    rov    Qcov, 
SiaKovf7v  rpaTTf^ats. 

3  'Eirio'Kcif'aa'Se   ovv,    aSeAi^ol,    uyfipas    e|   v/jLtav   /j-apTvpovufvovs 
firra,  ir\Tipfis  Tlvevfj.aTos   ayiov  Kal   ffocpias,  ovs  KaraffTT)ffO[jiei/  eirl 
rrjs  xpeiaj  ravrris' 

4  'HyueTy  5e  rfj  Trpoa'fvxfj  Kal  rrj  Sta/cavia  rov  \6yov  TrpoffKapre- 
priffopev. 

5  Kal   tfpf<rtv   6   \6yos   tvdnriov  Ttavr'bs  rov   irX^dovs'   Kal    «^e- 
\f£avro  ~2,r€fyavov  avfipa   ir\T)pT)  iriffreas  Kal  Tlvevv.aros  ayiov,  Kal 
<bi\LTnroi',  /f'zi    Tlpoxopov,  Kal   NiKavopa,  Kal  lifj-tava,  Kal  Tlap/Afvav, 
Kal  NiKoAaoy  irpoffri\vrov  'Avnoxfa, 

6  Ovs  fffrriffav  fviaTnov  r<av  a.iroffT&\iaif   Ka\  •jrpoffev^d/j.ei'Oi  eVe- 
QfjKav  avrols  ras  x€?Pas- 

7  Kal   6  \6yos  rov   ®eov  yij^ave,  Kal   eTr\T]6vvero  6  apiO/j.bs  ruiv 
fj.aQ-r]r<av  tv  'lepovffa\->)fj.   o~(f>68pa,  iro\vs   re   o^Aos  r5iv  iepftav  virri- 
KOVOV  rfj  iriffrft. 

NOTES. 

1.  'EXXrji/Krrai  were  Grecian  Jews  who  spoke  Greek,  and  used  the 
Greek  version  (Septuagint)  of  the  Old  Testament.      'EppaToi  were  those 
who  spoTce  Hebrew,  and  used  the  Hebrew  version.     The  distinction  was 
not  one  necessarily  of  birth  or  locality,  for  St.  Paul,  a  native  of  Tarsus, 
in  Asia  Minor,  speaks  of  himself  as  'U/ipaiot  ef  'E/Jpai'uc. 

2.  To  jrXtjflor,  the  general  assembly. 

OUK  apea-nix  (like  the  Latin  non  placet),  it  is  not  our  pleasure. 

Aiaxoi/cii/  TpaTrefuir.  This  may  refer  either  (1)  to  distribution  of  food 
or  (2)  of  money.  The  latter  explanation  is  supported  by  the  fact  that 
Tpawef I'TIJ?  is  the  Greek  word  for  a  banker ;  while,  on  the  other  hand, 
the  fact  that  it  was  a  daily  distribution  ((catf/i,uepii/j7)  seems  to  favour  the 
lormer. 

3.  MapTupov/uti-our,  as  in  the  English  version,  of  good  report — icetl  repor'.ed 
of.    This  passive  use  of  the  verb  is  rare.    Josephus,  "  Ant."  iii.  5,  'It)<roui> 
fjLaprvpoi'fjLevov  tip'  ol'v  tVpafcK. 

4.  T;;  irpoaev\ri.    The  use.  of  the  article  is  believed  by  many  to  imply 
a  fixed  form  of  worship. 

5.  "tipea-fv  —  kvuimav.     A  Greek  Testament  phrase  taken   from  tha 
Hebrew ;  lit.,  was  pleasant  in  the  /ace  of.     Cf.  the  expression,  "  If  I  have 
found  favour  in  thy  sight." 

It  is  to  be  noticed  that  all  the  names  of  those  chosen  are  Greek. 
Probably,  therefore,  they  had  all  at  least  some  Greek  connection, 
which  would  be  a  special  qualification  for  their  appointment. 

6.  ripotreufujuei/ot     eirttinKav,   SC.    oi    uiroo-roXoi.         The    subject     of    tliO 
sentence  is  changed.     The  form  of  laying  on  of  hands  by  way  of  conse- 
cration is  first  mentioned  in  the  case  of  Joshua  (Numb,  xxvii.  18).     It 
is  mentioned  in  Gen.  xlviii.  11,  but  there  only  as  a  form  of  blessing. 

ACTS  OF  THE  APOSTLES,  x.  34 — 41. 

34  'Ayoi|as  8e  Tlerpos  rb  <rr6pa  eT.irfv,   'Eir'  aATjfl 
/SdVo/iat,  ort  OUK  effri  Trpoffanro^TrTijs  6  Oebj, 

35  'AAA'  ev   vavrl    tQvei  o   <pofiovp.evos    avrbv  Kal    ep 
SiKatoo'vvrii',  StKrbs  avry  ecrn. 

36  Tbv  K&yov  t>v  aireffrtiXe  rois  viols  'Itrpa^A,  fvayye\i£6fj.ei>os 
(Iprjvrjv  Sta  y\r\o~ov  Xpiffrov,  ovr&s  evn  itavruv  Kvpios, 

37  "ffj.e'is  olSare  rb  ytvov.evov  pr)/J.a  Ka9'  o\t]s  rrjs  'lovSaias,  ap£a- 
p.evov  airb  rrjs  FaAiAaias,  u.tra  rb  j3dTrriff/j.a  &  eniipv^tv  *l<iia.vvi)s- 

38  '\rfffovv  rbv  airb  Na^aper,  ws  expl(Tfv  avrbv  6  &fbs  Hvevfj.ari 
ayi<f  Kal   SvvdfJ.fi,  t>s   Sirj\6fv    evepyeruv  Kal   iM/j.evos   iravras  rous 
KaTaSvvaffrfvofj.fi'ovs  virb  rov  SiajSo'Aou,  OTI  6  Qsbs  r]v  fj.fr'  avrov- 

39  Kai  rjfj.ets  t<ru.tv  fj.dprvpts  Ttdvrwv  iav  eiroiriO~ev  evre  ry  X^Pf 
riav  'lovSaicav  Kal   ev  'IfpovffaX'ftfj.'    $>v   a.vel\ov    Kpefj.dffavres    eirl 
l-v\ov. 

40  Tof/roj/   o   ®ebs    ijyeipe   rfj  rpiry   r]/j.epa,    Kal    eSaiKev  a,vrb» 
t/j.tpai'rj  yevtffQai' 

41  Ou  iravrl  ry  Aay,  aAAa   fj.aprv(Ti  rois  •7rpOKe%e(/)OTOV7;/ue^oiy 
VTrb  rov  &fov,  TifUf,  otrtvfs  <rvve<pdyofj.ei'  Kai  crvi'eTriofj.ei'  avrtf,  fj.era 
rb  avaffrrjvai  avrbv  eK  veKpuv. 

NOTES. 

34.  npoo-un-oXfjjrTnr,  an  acceptor  of  persons.  A  Hebrew  expression, 
implying  a  disregard  of  all  outward  appearances.  "  God  accepteth 
no  man's  person"  (irpocro>?roi/  Ov  \anftr',vei).  Similarly,  we  find  it  said  to 
Abraham,  "  See,  I  have  accepted  thee,"  where  the  literal  translation  of 
the  Hebrew  is  ihy  face. 

36.  Tov  \6fov  ov,  etc.  Th?re  are  several  ways  of  taking  this  passage, 
but  the  best  appears  to  be  to  put  a  stop  at  Kiipiot,  and  commence  a 
fresh  sentence  with  i//uelr  oi'iSare.  In  that  case,  TO?  \u-yov  will  refer  to 
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ver»e  36,  being,  in  fact,  governed  by  «uTUAa^/J<i»u^<u,  I  pnulHf    Hi 

unely,  Owl  «e«ry  on*  u  aoo»pUd  uiuUr  UM  CHrutia*  4JspeMati»» 

w/to  ftan  lioil  and  work*  rujlitt  UIMIMM.     Tow  knoie  tic  itory  o/  UU  /«ct§  tJUt 

I  -natiKly,  (H«  txijjti*m  a*4  anointing  o/  C'Krut.     lly  thi«   means 

i*r«ttt  difficulties  la  the  English  version— (I)  M  a 

•t  know  the  teaching  ;  (>)  i>'<\^»  and  A^m  wo 

line  thing.    /.  >••  U  properly  a  raciUl  o(  faots,  and 

1 1*0  our  interpretation  takes  it. 

...     It  was  from  thence  that  hU  fame  first  >pr«ad.    Cf. 
IT.  14. 

•  ur.».     F«  know  th*  twytct  of  MM  pn^a— nanwJy,  JMIU— KOI*  God 
anointed  him. 

ia<iTt..n^i.  mr,  tu2xlu«d.    Bo  that  he  U  their  &»ni<r-r*,,  or  tyrant. 
The  aame  expression  !•  used  of  bodily  disease  (Luke  till.  10),  and  of 
.1  bondage  (2  Tim.  ii.  26). 

u  httttt  contrasts  with  l/nit  oltan,  you  know  a*  ma((«n  o/hutory. 
irhiU  v«  art  untiUMM  of  tX«  /act*. 


LKSSONS  IN  ENGLISH  LITERATURE.— X  III 

THK  ELIZABETHAN  PERIOD:    THE  DRAMATISTS. 
BEN    JONSON. 

NEXT  to  Shakespeare  in  point  of  time  among  the  greater  Eliza- 
bethan dramatists,  and  next  to  him,  perhaps,  also  in  genius, 
fitanda  Jonson,  always  called  by  himself  and  his  contemporaries, 
:  1  as  by  posterity,  by  the  abbreviated  title,  Ben  Jonson. 
Ho  was  born  in  London  in  1573.  His  family  had  a  generation 
earlier  been  in  prosperous  circumstances,  but  ho  was  born  to 
great  poverty.  He  was  the  posthumous  son  of  a  clergyman  ;  but 
his  mother  married  for  her  second  husband  a  bricklayer,  and 
Jonson  in  early  youth  was  obliged  to  follow  the  employment  of 
his  stepfather.  Ho  afterwards  served  for  some  time  as  a  soldier 
in  the  Low  Countries.  But  while  still  young,  like  many  another 
young  man  of  his  day,  whose  tastes  and  aspirations  ware  above 
his  fortune,  ho  turned  actor.  From  acting  he  advance:!,  as  others 
did,  to  dramatic  writing  ;  and  down  to  the  time  of  his  death,  in 
1637,  his  diligence  as  a  play- writer  was  unceasing.  Singularly 
unfavourable  as  the  circumstances  of  his  early  life  were  for  learn- 
ing, Jonson' s  love  of  knowledge  triumphed  over  them.  His 
reading  wan  wide  and  accurate,  his  acquaintance  with  classical 
authors  veiy  minute.  He  was  beyond  doubt  one  of  the  most 
learned  men  of  a  learned  age. 

Jonson  bad  written  several  plays,  some  perhaps  of  those  still 
in  existenoe  being  among  the  number,  but  they  had  all  proved 
failures ;  ivhen  in  about  159G  the  comedy  of  "  Every  Man  in  his 
Humour  "  was  brought  out  at  the  Globe  Theatre,  and  its  success 
was  so  great  as  at  once  to  establish  its  author's  position  in  the 
very  front  rank  of  the  dramatists.  It  is  said,  though  the  story 
rests  upon  no  direct  evidence,  that  Jonson  owed  the  production 
of  tliis  play  at  the  Globe  to  the  good  offices  of  Shakespeare, 
whose  fame  with  the  public  and  influence  in  the  Globe  Theatre 
were  then  at  their  height.  It  is  very  likely  that  this  story  may 
be  true,  and  that  either  the  incident  may  have  been  the  be- 
ginning of  the  life-long  friendship  between  the  two  dramatists, 
or  that  Shakespeare's  conduct  was  prompted  by  a  friendship 
already  subsisting.  Those,  however,  who  have  made  very  much 
of  this  circumstance,  and  so  sought  to  exaggerate  Jonson's  obli- 
gations to  Shakespeare,  have  omitted  to  observe  that  it  was  no 
extraordinary  effort  of  friendship  on  Shakespeare's  part  to  bring 
out  at  a  theatre,  in  which  he  was  very  largely  interested,  a  play 
of  such  surpassing  merits  as  "  Every  Man  in  his  Humour."  The 
reputation  thus  established  Jonson  continually  increased.  Nor 
was  it  only  as  a  dramatist  that  he  was  distinguished.  In  1C19 
he  became  poet  laureate,  a  post  to  which  his  poetical  merits 
fully  entitled  him.  And  amongst  those  brilliant  circles  of  wits 
and  men  of  letters  which  became  so  famous  in  the  Elizabethan 
period,  Jonson's  position  was  supremo. 

Jonson's  whole  career  shows  us  that  the  leading  features  of 
his  character  were  strength  of  will,  indomitable  energy,  and 
proud  self-reliance ;  and  these  high  qualities  were  accompanied 
l>7  a  certain  roughness  and  an  outspoken  freedom  both  in  praise 
and  blame.  He  certainly  did  not  want  the  genuine  kindness 
which  secures  friends,  but  was  deficient  in  the  geniality  and  tact 
which  avoids  or  conciliates  enemies ;  and  he  was  constantly  at 
war  with  some  of  his  brother  dramatists  and  poets.  The  Tery 
varied  incidents  of  his  career,  and  particularly  the  fact  of  his 
having  at  one  time  changed  his  creed  and  become  a  Roman 
Catholic,  and  afterwards  re-joined  the  national  Church,  gave 
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and  ill    health,  Mid  what  to  *  «Vt,ng  and 
ire,  s«eb  as  his,  must  have  been  not  UM  painful 


ple*|y  of  material  for  aetaek. 

L   _      **s*im^4  if 
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reliant  nature,  such 
either  of  these,  the 

', 

Two  of  Jonaon's  play*  are  tragedies, 
line."     I'hey  are  founded  upon,  aod  follow  witi 


;  a. •.?,..  Ifasj 

of  failinf  intsllactaal  powers. 


the  authentic  and  contemporary  account*  of  the  lives  and  < 
of  tho  two  men  whose  names  they  bear.  The  subject  in  each  ease 
was  one  likely  to  attract  the  taate  of  Ben  Joneoa.  Tb*  con- 
spiracy of  Catiline  and  the  fall  of  Sejanns  aOord  ample  oppor 
for  the  display  of  striking  dramatic  ajfeatiom  They 
gave  peculiar  scope  for  Jonson'e  great  power  of  noble  and  loft) 
eloquence.  They  enabled  him  to  UM  hia  store*  of  dasaioal  learn- 
and  tho  skill  with  which  be  baa  worked  into  his  plays 
every  expression,  every  hint  almost,  of  the  Latin  Matoriajss  and 
poets,  and  the  oompletenee*  in  every  detail  of  the  pictare  of 
Roman  manners  and  easterns,  are  extraordinary.  Yet  Jonson's 


tragedies  an  read,  we  think,  by  few  people  with 
They  are  stiff  and  lifeless,  and  the  characters  are  unreal.  We 
are  interested  in  the  story,  the  speeches,  everything  except  the 
men  and  women  themselves.  Catiline  and  Refanu  themselves 
are  both  characters  purely  repulsive.  Their  fate  and  their  fall 
excite  our  wonder,  and  perhaps  a  feeling  of  horror,  never  our 
sympathy  or  pity.  Nor  is  this  want  of  human  interest  in  the 
principal  story  balanced  by  any  strong  pathos  in  any  of  the  s«b- 
sidiary  incidents  in  the  play.  When  Shakespeare  made  the 
leading  character  in  his  play  the  base  and  odious  tyrant  Join, 
ho  supplied  the  miming  element  of  tenderness  and  pity  by  in- 
troducing the  pathetic  story  of  Prince  Arthur.  In  "  Sejanus  " 
the  ono  really  pathetic  incident  of  the  whole  play,  the  murder  of 
the  innocent  children  of  Sejanus,  and  the  grief  of  their  broken- 
hearted mother,  forms  no  part  of  the  action  of  the  pla> 
simply  related  as  a  fact  in  an  eloquent  but  not  very  appropriate 
speech,  within  a  few  lines  of  the  end  of  the  play. 

Of  far  higher  merit  than  these  two  tragedies  are  the  comedies 
of  Jonson.  Those  arc  strongly  contrast  .-d  in  many  respects  with 
the  comedies  of  Shakespeare  and  most  of  his  contemporaries. 
Jonson's  plots  are  always  most  carefully  and  skilfully  elabo- 
rated, and  they  are,  we  believe,  always  of  his  own  invention. 
He  is  never  content  to  follow  the  usual  course  of  his  brother 
dramatists,  and  take  the  story  of  some  Italian  novel  or  earlier 
play,  following  the  narrative  of  tho  original  with  only  such  altera- 
tion aa  is  absolutely  necessary  for  stage  effect.  And  from  thi* 
cause  Jonson's  comedies  are  peculiarly  effective  as  plays,  and 
carry  on  the  interest  of  tho  reader  to  a  remarkable  degree.  Hi« 
stylo  is  always  clear,  manly,  and  vigorous  ;  it  is  never  vulgar  or 
commonplace,  seldom  deficient  In  eaae  and  simplicity,  though. 
as  compared  with  Shakespeare  and  many  others  among  the 
dramatists,  it  has  an  air  of  deliberation  about  it.  It  is  like  a 
noble  building  erected  by  art,  rather  than  a  tree  of  spontaneous 
growth.  His  extensive  learning  furnished  him  with  an  inerhaai- 
tiblo  store  of  words,  phrases,  and  longer  pasaagee  from  the 
ancient  writers,  which  ho  uses  in  general  with  admirable  judg- 
ment. But  now  and  then  his  learning  baa  betrayed  him  into 
a  fault.  Thus  when  Knowel,  the  prudent  and  matter-of-fact 
merchant  in  "  Every  Man  in  bis  Humour,"  pours  out  an  eloquent 
diatribe,  borrowed  from  Juvenal,  on  the  wickedness  of  the  agr. 
and  especially  on  the  vices  of  parents  grown  the  omiupton 
instead  of  the  protectors  of  their  children,  every  one  must  be 
struck  with  tho  incongruity  between  this  and  the  whole  tana  of 
society  depicted  in  the  play,  and  must  feel  that  howerer  tme 
of  Rome  in  the  days  of  Domitian,  it  U  not  true  of  England 
in  the  days  of  Elizabeth.  The  morality  of  Jonson's  plays  is 
always  pure.  He  is  often  coarse  in  expression ;  nothing  can 
be  much  grosser  than  some  of  the  language  and  some  of  the 
scenes  in  bis  beet  comedies— the  "  Alchemist,"  for  instance. 
But  this  ia  merely  the  coarseness  of  his  times,  when  men  did 
not  hesitate  to  speak  openly  of  things  now  left  in  silence.  ^He 
never  confuses  the  boundaries  of  right  and  wrong,  and  therefore 
is  never  really  immoral. 

One  characteristic  of  Jonson's  comedies  must  strike  ever] 
reader,  that  though  they  are  comic  and  humorous  always,  y«t 
they  are,  above  all,  satirical.  Except  when  they  are  broadly 
farcical,  they  are  keen  satires  upon  vice,  upon  hypocrisy,  sen 
suality,  avarice.  And  this,  though,  perhaps,  owing  partly  to  the 
somewhat  severe  oast  of  Jonson's  mind,  in  still  more,  n«»  doubt, 
connected  with  the  dnfect  in  hi«  «lramat:o  r^ios  to  *' 
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havo  already  referred,  hia  inability  to  produce  life-like  characters. 
Those  who  people  Shakespeare's  stage  are  real  men  and  women, 
with  all  the  ordinary  passions  of  humanity,  and  strongly  marked 
individuality,  though  showing  also,  it  may  be,  the  special  pro- 
minence of  one  quality,  or  the  peculiar  characteristics  of  a  class. 
Jonson  has  occasionally  drawn  a  character  with  some  life  about 
it,  and  which  has  become  familiar  accordingly,  sueh  as  Bobadil, 
the  cowardly  braggart  in  "  Every  Man  in  his  Humour."  But, 
for  the  most  part,  his  characters  are  not  mnch  more  than  mere 
embodiments  of  abstract  qualities,  or  mere  types  of  particular 
classes  of  society. 

The  best  among  Jonson's  comedies  are  "Every  Man  in  his 
Humour,"  the  "Alchemist,"  the  "Silent  Woman,"  and  "  Vol- 
pone,  or  the  Fox."  The  last-mentioned  play  is  a  fair  sample  of 
Jonson's  comedies.  It  is  the  story  of  Volpone,  a  magnifico  of 
Venice,  enormously  wealthy,  childless,  and  without  an  heir,  a 
sensualist,  and  a  cynic.  He  lives  in  the  enjoyment  of  every  bodily 
indulgence ;  but  he  further  allows  himself  the  pleasure  of  watch- 
ing the  efforts  of  a  number  of  flatterers,  who  hang  about  him, 
striving  for  his  favour,  a'nd  the  chance  of  succeeding  to  his 
wealth ;  and  for  this  purpose  he  feigns  to  be  in  mortal  sickness, 
trembling  on  the  very  brink  of  the  grave.  The  spirit  of  the  play 
is  expressed  at  the  very  beginning,  when  Volpone  soliloquises — 

"  What  should  I  do 
But  cocker  up  my  genius,  aud  live  free 
To  all  delights  my  fortune  calls  mo  to  ? 
I  have  no  wife,  no  parent,  child,  ally 
To  give  my  substance  to;  but  whom  I  make 
Must  be  my  heir ;  and  this  makes  men  observe  me  : 
This  draws  new  clients  daily  to  my  house, 
Women  and  men,  of  every  sex  and  age, 
That  bring  me  presents,  send  me  plate,  coin,  jewels, 
With  hope  that  when  I  die  (which  they  expect 
Each  greedy  minute)  it  shall  then  return 
Tenfold  upon  them  ;  whilst  some,  covetous. 
Above  the  rest,  seek  to  engross  me  whole, 
And  counterwork  the  one  unto  the  other, 
Contend  in  fight,  as  they  would  seem  in  lores : 
All  which  I  suffer,  playing  with  their  hopes. 
And  am  content  to  coin  them  into  profit, 
And  look  upon  their  kindness,  and  take  more, 
And  look  on  that ;  still  bearing  them  in  hand. 
Letting  the  cherry  knock  against  their  lips, 
And  draw  it  by  their  mouths,  and  back  again." 

The  competition  in  degraded  servility  between  the  flatterers  ;  the 
tricks  to  mislead  them  of  Mosca,  Volpone's  cunning  and  ready 
parasite ;  the  brutal  atteinpts  of  Volpono  to  gratify  his  lusts  by 
violence ;  the  base  conspiracy  of  all  these  to  convict  the  inno- 
cent ;  and  the  final  exposure  and  punishment  of  the  guilty, 
form  the  subject-matter  of  the  play. 

There  remains  one  more  class  of  dramatic  compositions  of 
Jonson's  which  must  by  no  means  bo  overlooked;  it  is  one  in 
which  ho  stands  without  a  rival  among  dramatists.  As  poet 
laureate  it  was  a  part  of  his  duty  to  compose  a  vast  number  of 
those  masques  or  entertainments  which  were  so  much  in  vogue 
at  the  period.  In  these  entertainments  the  gentlemen  and  ladies 
of  the  Court,  or  the  members  of  an  inn  of  court,  or  other  bodies 
of  persons,  used  to  take  part.  Their  plots  and  the  characters 
represented  were  borrowed  from  the  classical  or  the  fairy 
mythology.  Sometimes  tho  inhabitants  of  these  very  different 
regions  of  the  imagination  met  upon  the  same  stage.  The 
•  pieces  were  illustrated  by  elaborate  scenery  and  by  appropriate 
dances.  Such  pieces  afforded  the  most  admirable  opportunity 
for  delicate  flattery,  for  the  judicious  use  of  Jonson's  varied 
learning,  and  the  exercise  of  his  inexhaustible  invention  and 
poetical  power.  They  are  among  the  most  pleasing  of  his  works. 

BEAUMONT   AND    FLETCHER. 

It  was  a  common  practice  in  the  ago  of  which  we  are 
writing  for  two  or  even  more  dramatists  to  combine  in  pro- 
ducing one  play.  Probably  these  combinations  were  generally 
unions  not  so  much  of  choice  as  of  necessity,  and  were  induced 
by  the  exigencies  of  managers,  who  sometimes  required  the  plays 
they  had  bespoken  more  quickly  than  one  man  could  prepare 
them,  or  who  wished  to  secure  the  peculiar  skill  of  different 
hands  for  different  scenic  effects.  The  partnership  of  Beaumont 
and  Fletcher  was  of  a  very  different  kind.  It  was  founded  upon 
the  warmest  friendship,  and  lasted  as  long  as  they  both  lived. 

John  Fletcher  was  born  in  1579,  of  a  very  respectable  family. 
His  father  was  a  bishop,  and  filled  successively  tho  sees  of 


Bristol,  Winchester,  and  London.  Soon  after  he  was  translated 
to  the  last-named  see  he  incurred  the  displeasure  of  the  Queen  by 
a  most  imprudent,  and  almost  indecent,  second  marriage.  He 
was  for  some  time  suspended  from  his  bishopric.  His  promo- 
tions, too,  with  their  burdensome  incidents  of  fees,  first-fruits, 
and  other  expenses,  had  followed  one  another  with  fatal 
rapidity.  The  consequence  was  that  he  died  in  embarrassed 
circumstances,  leaving  a  very  scanty  provision  for  his  family. 
His  son,  tho  poet,  in  all  probability,  therefore,  began  life  amid 
the  same  poverty  aa  most  of  his  brother  dramatists.  He  ap- 
pears, however,  to  have  received  a  university  education,  and 
from  his  works  it  seems  probable  that  ho  was  a  competent,  if 
not  a  profound,  scholar. 

Francis  Beaumont  was  born  in  1586  of  an  ancient  family, 
which  had  for  some  generations  been  settled  in  Leicestershire. 
His  father  was  a  judge  of  the  Court  of  Common  Pleas.  He 
himself  received  his  education  at  Oxford,  and  upon  leaving 
the  university  became  a  student  of  the  Inner  Temple.  He  soon, 
however,  abandoned  the  law  for  the  more  congenial  pursuits  of 
literature. 

When  or  how  the  intimacy  of  these  two  men  began  we  cannot 
tell.  Both  had  certainly  appeared  as  poets,  Fletcher  very  pro- 
bably as  a  dramatist,  before  they  began  to  work  in  concert. 
Both  were  among  the  younger  friends  of  Ben  Jonson,  and  both 
seem  to  have  been  regarded  with  peculiar  affection  by  that 
great  literary  chief ;  and  it  is  not  improbable  that  they  met 
and  formed  their  life-long  friendship  amid  the  brilliant  circle  of 
wits  and  poets  over  which  Jonson  presided.  However  this  may 
be,  it  is  certain  that  from  an  early  period  the  two  men  lived 
together  on  terms  of  the  closest  intimacy  until  the  marriage  of 
Beaumont ;  and  their  literary  partnership  continued  until  Beau- 
mont's death  in  1615.  Fletcher  survived  his  friend  only  ten 
years,  dying  in  1625. 

The  plays  which  have  como  down  to  us  bearing  the  joint 
names  of  Beaumont  and  Fletcher  are  very  numerous,  rather 
more  than  fifty  in  number.  Which  out  of  the  long  list  were 
really  the  joint  productions  of  the  two  friends  it  is  in  many 
cases  impossible  to  determine.  Some  of  them  were  probably 
written  by  Fletcher  before  tho  literary  partnership  was  formed  ; 
some  were  certainly  written  by  him  after  that  partnership  had 
been  dissolved  by  the  death  of  his  colleague.  But  where  to 
draw  the  line  so  as  to  distinguish  precisely  the  plays  belonging 
to  those  several  periods  cannot  bo  accurately  ascertained,  and 
still  less  is  it  possible  to  say  what  portions  of  tho  plays 
jointly  written  are  to  bo  attributed  to  Beaumont,  and  what  to 
Fletcher.  It  is  a  generally  received  tradition  that  the  genius 
of  Beaumont  lay  more  in  the  direction  of  tho  tragic  and  pathetic 
than  that  of  his  colleague  :  while  tho  comic  powers  of  Fletcher 
were  more  strongly  marked.  And  this  is  probable,  though  not 
certain.  Their  plays  range  over  the  widest  diversity  of  cha- 
racter, from  severe  ana  lofty  tragedy,  such  as  tho  very  power- 
ful play  of  the  "Maid's  Tragedy,"  to  the  broadest  burlesque, 
like  the  "  Knight  of  the  Burning  Pestle."  But  the  plays  from 
which,  probably,  all  readers  derive  the  greatest  amount  of 
pleasure  are  of  a  class  intermediate  between  these  two  extremes. 
Beaumont  and  Fletcher  have  left  us  a  large  number  of  romantic 
dramas,  belonging  to  mnch  the  same  class  as  tho  majority  of 
Shakespeare's  comedies,  a  class  of  which  the  very  pleasing  play 
of  "  Philaster,"  tho  play  which  is  said  to  havo  established  their 
fame  aa  dramatists,  ia  an  excellent  specimen. 

The  plota  of  Beaumont  and  Fletcher's  plays  are  almost  all  of 
them,  like  Shakespeare's,  borrowed  from  Italian  novelists  or 
play-writers.  They  are,  for  tho  most  part,  worked  out  with  dis- 
cretion and  good  taste,  though  the  authors  show  neither  the 
elaborate  diligence  of  Jonson  in  this  department,  nor  the  con- 
summate judgment  of  Shakespeare.  In  one  point,  however,  the 
plays  of  Beaumont  and  Fletcher  stand  especially  high,  that  is,  in 
dramatic  effect.  Some  of  the  scenes  in  the  "  Maid's  Tragedy," 
especially  that  in  which  Evadne,  the  guilty  wife,  reveals  her 
infamy  to  her  husband,  seem  to  us  among  the  most  striking 
in  all  our  dramatic  literature.  In  delineation  of  character  these 
authors  are  far  more  life-liko  than  Jonson,  though,  aa  compared 
with  tho  greatest  dramatists,  they  each  want  both  depth  and 
variety.  Their  style  ia  peculiarly  attractive.  It  is  always  clear 
and  perfectly  intelligible,  and  though  without  either  the  won- 
drous wealth  of  metaphor  which  belongs  to  Shakespeare  alone, 
or  the  dignified  eloquence  of  Jonson,  it  is  an  instrument  admir- 
ably adapted  for  the  fixnresaion  of  passion  or  the  simpler  p<u> 
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poses  of  description,     'ilio  great  blot  upun  the  plays  of  these 
decency.     All  tbo  literature  of  their  age  is 
ooarje,  for  men'*  taste*  were  coarse.     But  the  indecency  and 
immorality  of  Buuum<  ipros- 

aion ;  it  in  too  ofton  w  tin*  of  tho  play, 

un.i  j. ,•:•',. 1. 1   •  .ti.i.  the  character*,  and  the  language. 

One,  at  luuut,  of  their  plays  in  among  tbo  most  impure 
language. 

A  better  Bpocimou  fur  study  can  hardly  bo  chosen  among  the 
playa  ot  '.n  play  wo  hare  already 

bablc.    Arothusa,  tho  daughter  of  tho  King  of  Sicily,  is  b« ' 
i/riiKv,  IMI; 

..unit  of  tli'-  t!u-'i:<i>,  cxrludi'd  I'.-oin  it  by  tho  result 
iiijiist   ''i\:. 

Philastr  >y,  who  has  by  a 

strange  chance  come  into  his  service,  to  :  ..urn  of  com- 

miini.-:i  n  tin-in.     Tliis  ].'  t>  work  admirably. 

But  a  wanton  lady  of  tho  court,   d  a  scandalous  in- 

trigut)  with  tho  Spuni.-h  prim-'',  in  i  .argon  tho  princess 

with  an  unduo  attachment  to  tho  boy  who  attends  her.     This 
charge  is  boliovod  by  tho  kir  ilaster. 

ual    wandering*    from    homo   and   Buddcn    meetings   in1 
follow.     In  time    Fhilastor   and  tho  boy  Bellario  got 
thrown  into  prison  on  a  charge  <  f  ng  tho  lifo  of  tho 

i.     But  tho  people   riso  agaiiint  tho  king,  and   ; 
rhilastor  to  his  righta;  and,  all  :  .ridings  being  re- 

moved, and  all  parties  reconciled,  the  play  ends  happily. 
ono  of  the  characters  in  this  play  is  forcibly  a:. 
drawn.     But  tho  main  interest  centres  upon  tho  boy  Bellario,  in 
whom,  throughout  tho  play,  the  combination  of  c> 
votion  with  a  clinging  tenderness  is  exquisitely  d 
the  end  Bollario  turns  out  to  be  no  boy,  but  Kuphrasia,  tho 
daughter  of  a  lord  at  the  court,  who  had  been  among  the  mo'st 
eager  of  tho  persecutors  of  Bellario.     Tho  passage  in  which  this 
discovery  is  made  will  afford  a  good  example  of  the  style  of 
Beaumont  and  Fletcher  : — 

"  My  father  oft  would  speak 
Tour  worth  and  virtue  ;  and  as  I  did  grow 
More  and  more  apprehensive,  I  did  tliirnt 
To  see  the  man  so  praised.     But  yet  nil  this 
Was  but  a  maiden  lougiug,  to  be  lost 
As  soon  as  found ;  till,  sitting  in  my  window, 
Printing  iny  thoughts  in.  lawn,  I  saw  a  gi.'l 
I  thought  (but  it  was  you)  enter  our  gates. 
My  blood  flew  out  and  back  again,  a 
As  I  had  puffed  it  forth  and  Bucked  it  in 
Like  breath;  then  was  I  called  away  iu  haute 
To  entertain  you.     Never  was  a  111:111, 
Heaved  from  a  sheep-cote  to  a  sceptre,  raised 
So  high  in  thoughts  as  I ;  you  left  a  kiss 
Upon  these  lips  then,  which  I  menu  to  !. 
Prom  you  for  ever  ;  I  did  hear  you  talk 
Tar  above  singing.     After  you  wero  gone, 
I  grew  acquainted  with  my  heart,  and  searched 
What  stirred  it  so;  alas,  I  found  i' 
Yet  far  from  lust;  for  could  I  but  have  lived 
In  presence  of  you,  I  had  had  my  cud. 
For  this  did  I  delude  my  noble  fatlu-r 
With  a  feigned  pilgrimage,  and  dressed  mys. -!f 
In  habit  of  a  boy ;  and  for  I  knew 
My  birth  no  match  for  you,  I  was  past  'u 
Of  having  you;  and  understanding  well 
That  when  I  made  discovery  of  my  scr 
I  could  not  stay  with  you,  I  made  a  vow 
Sy  all  the  most  religious  things  a  maid 
Could  call  together,  never  to  be  known 
"Whilst  there  was  hope  to  hide  mo  from  men's  eyes, 
For  other  than  I  seemed,  that  I  might  ever 
Abide  with  you.     Then  sat  I  by  tho  fount 
Where  first  you  took  mo  up." 

The  following  is  Philastcr'.s  account  of  his  meeting  with  the 
disguised  girl  at  tho  fountain  : — 

"  Hunting  the  buck, 
I  found  him  sitting  by  a  fountain-side, 
Of  which  he  borrowed  some  to  quench  his  thirst, 
And  paid  tho  nymph  as  much  again  iu  tears. 
A  garland  lay  him  by,  made  by  himself, 
Of  many  several  flowers,  bred  in  tho  bay, 
Stuck  in  that  mystic  order,  that  tho  rareness 
Delighted  me ;  but  ever  when  ho  turned 
His  tender  eyes  upon  them  he  would  we«p. 


A*  if  ha  iuf 

...-.-..,  r     ••..    ; 


ihwll  iu  hi.  tea*.  I  Mk«l  Mat  all  hte  story, 
H*  told  DM  thftt  his  paseets  *raO»  4**d, 
Latvia*  Inn  to  Uw  m*nf  of  UM>  fata*. 

,:•*•  him  rooUi  art  at  DM  crystal  i 
WhuU  U.4  uot  .10$,  UMlr  Manse  i  **4  Us  SM». 

.,  iJi»t.k«4  turn.  >U14od  ki»  Us  U«U. 
.Ths»  IM  took  u|.  hi*  guted,  aad  <U4  show 
What  every  Bower,  M  OOSbirjr  stasis  fcoM, 

.-nify  t  aad  how  sjtf  ordmd  tho.. 
Express**  hi*  fTtof,  sad  to  my  Uuwchts  4*4  rwd 
Tl.o  pretU***  Isotaue  of  Us  eountrjr  art 

•1 :  to  U»t  moUMwgbt  I  oooM 
iu*o  .tu.ii.-i  it.    I  fhvltr  oa 
Wbowataigl 


.— :-. 
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.KBITS BKXAUKAnLX     OWES PVYSICAI. 

COKBTITUTIOSf — LIST  or   XMOWV   OOMVTS. 

THE  planets  and  their  satellites  were  for  »  long  time  considered 
to  bo  tho  only  members  of  our  rsystwa.  This  view,  however,  is 
now  known  to  bo  erroneous,  M  many  comets  have  bed  their 

>  revolve  around  the  SOB  b 
Those  bodies  have  always  from  the  earliest 

parent  ;:<7,  M  wo^  *•  from  the  snddsfinsss 

withwl  :<,Md  the  rapidity  with  which  thej 

•  :g  taQ^^^B  msueily  distinguish  them. 
In  most  n  • 

• 

»,  the  death  of  monarch*,  ot 
Poetslpweof — 

"  The  blazing  stsr 

Threatening  the  world  with  famine,  plsfne.  sad  war  .- 
To  princes,  death ;  to  kingdom*,  nuuijr  crosses  j 
To  all  estates,  inevitable  losses ; 
",  "  herdsmen,  rot ;  to  ploughmen,  bsptoss  sassoos  ; 
To  sailors,  storms ;  to  cities,  civil  treasons." 

On  account  of  this  feeling,  tho  periods  of  their  appearance  have 

rablo  assistance  is  at  times  derived  from  these  ancient 
records. 

Tho  appearance  in  tho  year  10GG  of  a  brilliant  comet  with 
throe  tails  was  c<  y  many  a  sign  of  the  invasion  of 

William  of    v  and    hi*  conquest.      In    some    of  the 

ancient  chronicles  it  is  referred  to  as  affording  a  proof  of  bis 
divino  right  to  tho  throne. 

•nly  were  comets  considered  harbingers  of  evil,  bat  fears 
were  ofton  ei  that  they  might  in  their  coarse  come 

into  collision  with  tho  earth,  thereby  causing  frightful  result*. 
This  feeling  still  exists  to  a  modified  extent,  considerable  alarm 
having  been  felt  by  many  on  tho  appearance  of  the  comet  of 
1858,  wi  a  part  of  its  journey  passed  across  the  orbit 

of  the  earth.      The  utter  trroandlessnees  of  these  fears  wffl  be 
on  wo  learn  something  of  the  physical  constitution  of 
these  bodies.  ._,.«_ 

As  wo  havo  soon,  tho  planets  revolve  around  the  sun  in  orbiU 
of  small  eccentricity,  which  approach  closely  to  circles.  Comets* 
on  tho  other  hand,  move  in  extremely  elongated  ellipses, 
parabolas,  or  hyj-erb  .las,  the  sun  being  situated  almost  si  one 
extremity  of  their  orbit*,  so  that  often  at  their  perihelion  passage 
they  approach  within  less  than  a  million  miles  of  it,  and  then 
swiftly  dash  away  for  a  considerable  period  from  his  light  and 
heat.  It  is  clearly  only  those  that  move  in  elliptical  orbit*  the* 
can  bo  periodical,  aa  the  parabola  does  not  return  again  upon 
itself. 

,t  300  comets  have  now  had  their  orbits  calculated,  and 
•  more  than  one-half  are  known  to  be  parabolas,  so  that 
no  second  r  -hose  oan   occur,  unless  by  the  »ttrao- 

tions  of  other  heavenly  bodies  their  orbits  should  be  materu 
altered.    Only  five  or  six  have  been  found  to  move  in  hvperbo 
orbits.     The  number  of  known  periodic  elliptic  comets  wb« 
orbits  and   periods  have  been  ascertained  is  about  twe» 
elliptic  orbits  have,  however,  been  assigned  to  many  others,  U 
no  second  returns  of  them  ha?e  yet  been  seen,  so  M  to  Tettty 
the  calculations. 

In  former  times,  before  the  construction  of  the  telescope. 
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but  few  comets  were  observed.  Now,  however,  scarcely 
:i  year  passes  without  four  or  five  being1  observed,  and 
frequently  the  number  is  greater.  For  the  most  part,  how- 
ever, they  are  so  small  as  only  to  be  visible  by  the  aid  of 
good  telescopes.  If  is  only 
at  rare  intervals  that  those 
large  ones  which  are  at 


period  is  the  longest  of  all  thov.e  whose  orbits  are  fully  ascer- 
tained and  verified  by  subsequent  returns. 

On  its   appearance   in    1682,  just  after  attention  had  been 
drawn  to  the  phenomena  of  comets  by  the  appearance,  in  1680, 

of     a     brilliant     one,    whose 


once  seen  by  the  unaided  eye 
become  visible  to  us.  The 
periods  of  these  likewise  are, 
as  a  rule,  very  much  longer 
than  those  of  the  telescopic 
ones,  so  that  only  the  orbita 
of  a  few  have  been  determined. 
The  first  indication  of  a  comet 
is  usually  a  faint  luminous 
speck  visible  with  a  telescope. 
This  appears  gradually  but 
slowly  to  increase  in  size  aa 
the  comet  approaches  the  sun, 
and  soon  a  bright  spot  known 
as  the  nucleus  is  discerned 
in  it.  This  ia  usually  of  a 
circular  form,  and  situated 
nearer  to  the  side  which  ia 
directed  towards  the  sun.  In 
telescopic  comets  this  nucleus 
is  not  always  discernible. 

As  the  comet  approaches 
the  sun,  it  becomes  larger 
and  brighter,  the  coma  or 
cloudy  mass  around  ths 
nucleus  also  becomes  lesa 
regular,  and  soon  a  tail 
begins  to  be  thrown  out  on 

the  side  remote  from  the  sun.  This  it  is  which  forms  the 
most  remarkable  feature  in  the  appearance  of  a  comet.  The 
tail  is  usually  more  or  less  curved,  and  points  away  from  the 
sun,  so  that  when  receding  from  that  body  the  comet  travt 
with  its  tail  foremost.  The 
annexed  figure  (Fig.  29), 
which  represents  the  comet 
of  1811,  gives  a  good  idea 
of  the  general  appearance 
of  these  bodies,  the  nucleus, 
coma,  and  tail  being  all 
distinctly  marked.  A  period 
of  3,065  years  was  assigned 
to  this  comet.  On  their  re- 
turn after  completing  their 
orbits,  comets  seldom  pre- 
sent the  same  appearance  as 
before ;  hence  they  cannot 
be  identified  by  their  form, 
but  only  by  the  calculation 
of  their  orbits.  According 
to  many  old  illustrations, 
some  comets  have  presented 
very  remarkable  shapes,  at 
times  closely  resembling 
swords  or  sabres.  Allow- 
ance must,  however,  be 
made  in  these  for  the  ima- 
gination of  the  artist  excited 
by  the  terror  occasioned  by 
the  appearance  of  these 
bodies.  A  few  comets  have 
had  more  than  one  tail. 
One,  visible  at  the  end  of 


Fig.  29.— COMET  OP  1811. 


1823,  had  in  addition  to 
the  usual  tail  a  second 
one  directed  towards  the 

sun.  The  comet  of  1744  is,  however,  the  most  remarkable, 
as  it  is  stated  that  when  it  approached  the  sun  the  tail  was 
divided  into  six  distinct  branches,  all  curved  in  the  same  direc- 
tion, and  extending  30°  or  40°  in  length. 

Halley's  comet  is  one  that  has  attracted  as  mnrh  attention 
as  any,  as   it  was  the  first  whose  orbit  was  calculated,  and  its 


motion  Sir  Isaac  Newton  had 
investigated,  Halley  carefully 
examined  its  movements,  so 
as  to  ascertain  whether  those 
of  any  which  had  previously 
been  noted  would  in  any  way 
accord  with  them.  He  soon 
found  that  in  several  respects 
it  seemed  to  resemble  those 
of  1531  and  1607,  and  ima- 
gined that  all  three  might  be 
in  reality  appearances  of  the 
same  body,  its  period  being 
somewhere  about  75^  years. 
This  conjecture  proved  to  be 
correct,  and  Halley's  comet 
is  now  regarded  as  one  cf 
the  members  of  our  system, 
revolving  round  the  sun  in 
a  period  of  76'78  years,  its 
greatest  and  least  distances 
from  the  sun  being  3,200  and 
f>6  millions  of  miles  respec-- 
tively.  The  return  of  this  and 
all  other  comets  is  frequently 
retarded  or  accelerated  ly 
the  attraction  of  planets 
which  happen  to  lie  near 
their  course.  The  period 
given  above  is,  however,  tl.e 

mean,  and  on  its  last  return  in  1835  the  allowances  to  be  made 
for  the  influences  of  the  planets  were  so  carefully  calculated,  thai 
the  date  of  its  perihelion  passage  was  predicted  within  four  days. 
s  i  The  next  return  of  this  body  will  take  place  in  the  year  1912. 

On  searching  back  through: 
the  lists  of  comets  that 
have  been  seen,  very  many 
appearances  of  this  body 
can  be  traced ;  one  as  far 
back  as  11  B.C.;  and  the 
comet  of  1066,  already  re- 
ferred to,  was,  doubtless, 
another  appearance  of  the- 
same  body. 

In  1456  it  appeared  with 
a  very  long  tail  considerably 
curved,  and  an  eclipse  of  the 
moon  occurred  when  the 
comet  was  in  close  proximity 
to  it,  creating  intense  alarm. 
The  comet  of  1858,  known 
as  Donati's,  will  be  remem- 
bered by  many.  Fig.  30" 
represents  its  appearance 
on  the  3rd  of  October  in 
that  year.  Its  brightness 
was,  however,  greater  than 
shown  there. 

It  was  first  seen  on  the 
2nd  of  June,  at  Florence,  by 
Dr.  Donati,  after  whom  it  is 
named.  Its  movements  for 
the  next  two  months  were 
vrry  slow.  Towards  the  end 
of  August  faint  traces  of  a 
tail  began  to  be  seen,  and  it 


Fig.  30. — DONATI'S  COMET. 


soon  became  visible  to  the 

naked  eye.  It  accomplished  its  passage  round  the  sun  on  the 
29th  of  September,  its  tail  vastly  increasing  in  length,  being  on 
the  10th  of  October  upwards  of  50,000,000  miles  long. 

On  the  5th  of  October  the  comet  passed  in  front  of  the  star 
Arcturus,  and  though  a  portion  of  the  tail  at  its  densest  part, 
having  a  thickness  cf  several  thousand  miles,  intervened 
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between  us  and  the  star,  it*  light  WM  not  so  much  enfeebled 
M  it  would  have  been  bj  the  faintest  tog  on  the  earth'*  rarfaoe. 

During  tho  time  that  the  Uil  of  thin  comet  WM  being  thrown 
out,  the  nucleus  WM  watched,  and  presented  tho  appearance 
of  a  Horios  of  coverings  being  thrown  off  and  passing  into  the 
t:ul.     As  many  M  seven  of  these  envelopes  were  dutin 
nerved.      The  toil  appeared  to  be  maoh  brighter  at  the  edge*, 
dark  baud  passed  down  the  middle,  M  if  it  consisted 
of  a   hollow   oane.       Tho    observations   of    this   comet  were 
very  numerous,  and  there  is  little  donbt  bnt  that  it  revolve* 
in  an  elliptic   orbit,  completing    its   journey  in   about 
your-. 

The  great  comet  of  1861  was  also  a  very  remarkable  one,  from 
the  great  rapidity  with  which  it  burnt  upon  as.  It  WM  din- 
covered  in  the  southern  hemisphere  about  the  middle  of  May. 
<  MI  tho  29th  of  June  it  WM  first  seen  in  this  country,  only  a 
i  of  tho  tail  being  then  visible  above  the  horizon.  IU 
uriK'litness  WM  very  remarkable,  being  even  greater  than  that 
of  the  one  noon  in  1858.  Its  tail,  when  at  its  greatest  length, 
lod  over  nearly  80°, 
as  perfectly  straight 
1 1  .\  .in,  however,  somewhat 
i:in-liko  iii  shape.  Fig.  31 
ii  •presents  it,  and  exhibits 
tho  appearance  of  the 
i.urlnis  when  the  tail  was 
being  thrown  off.  Mr. 
Him!  states  that  it  is 
probable  that  on  the  30th 
of  June  the  earth  actually 
-I'd  through  the  tail  of 
this  comet ;  and  it  is  a 
remarkable  fact,  in  con- 
nection with  this,  that  on 
that  day  Mr.  Lowe  and 
one  or  two  other  observers 
noticed  a  peculiar  phos- 
phorescent glare  in  the 
sky. 

In  1826  a  comet  was 
discovered  by  M.  Biela, 
which  has  since  been 
known  by  his  name,  and 
has  become  remarkable. 
Observations  made  at  dif- 
ferent times  soon  showed 
that  it  moved  in  an 
elliptical  orbit,  and  its 
period  was  found  to  be 
about  6J  years.  Its  re- 
turn in  1832  took  place 
within  a  few  hours  of  the 

predicted  time.  On  its  next  visit  to  the  sun  it  was  invisible, 
owing  to  the  position  of  the  earth  with  respect  to  it  and  the 
sun,  which  was  such  that  the  comet  was  lost  in  the  solar  rays. 
When  it  again  returned  towards  the  close  of  1845,  a  very 
strange  phenomenon  was  seen.  The  comet,  which  at  first  had 
been  almost  circular,  gradually  became  elongated,  and  at 
length  divided  into  two  parts,  which  continued  to  travel  sepa- 
rately till  lost  sight  of.  Both  parts  re-appeared  in  1852,  the 
distance  between  them  having  somewhat  increased  in  the  mean- 
while. In  1859  it  was  again  in  an  unfavourable  position  for 
observation,  so  was  not  seen  ;  and  in  1866,  from  some  unknown 
cause,  it  could  not  be  found.  In  November,  1872,  it  suddenly 
made  its  appearance  ;  but  in  1879,  no  body  answering  to  the 
calculated  position,  or  even  to  the  supposed  appearance,  of 
Biela' s  comet  was  observed. 

There  are  several  other  comets  that  have  a  strange  history ; 
bnt  we  can  only  now  refer  to  one — Encke's,  which  revolves  in 
a  period  of  about  3J  years.  More  appearances  of  this  comet 
have  been  carefully  observed  than  of  any  other,  and,  by  com- 
paring these  different  observations,  Encke  found  that  on  each 
return  it  accomplished  its  passage  round  the  sun  2fc  or  3  hours 
earlier  than  he  expected.  Its  period  thus  appears  to  be 
diminishing  by  this  amount  in  each  revolution.  He  conjec- 
tured that  this  might  be  accounted  for  by  assuming  that  all 
space  was  occupied  by  an  extremely  rare  medium,  but  yet 
one  sufficiently  dense  to  retard  the  comet  to  this  extent,  and 


thus  to  Oftuse  it  gradually  to  be  falling  fa 
Other   conjectures  have  hew  started,  but  the 
.1  Ml  »  ;  i  M  M*ajsJ  MfcM  MM 

«'f  the  pby.ical  oonetituMoti  of  these  bodies 
little  is  M  yet  knows.    They  appear  to 
of    vajwur  revolving  •round  the  ami 
that  in  a  few  , 

on  this  point  does  not  appear  to  he  very  strong,  and  tf  one  doe-- 
exist, it  evidently  is  very  small.  The  general  opinion  is.  how. 
ever,  against  Ma  erietemte  at  all,  and  the  great  majiaitj  o. 
oomete  are  known  to  be  devoid  of  one. 

That  the  mass  of  these  bodies  is  iisirmslj  minute  i*  seen 
by  the  way  in  which  they  are  affected  by  any  of  the  heavenly 
bodies  which  they  come  near.  LexeU's  comet,  for  faataie*.  fa 
1770,  when  approaching  the  sun,  pa  sis  d  so  near  to  the  pmaet 
Jupiter,  that  it  WM  en  Angled  for  several  mooths  among  ita  satel- 
lites. Ite  orbit  WM  completely  shsnged  by  this  eoatect.  hut  no 
effect  whatever  could  be  disosrned  upon  the  -nttffHtir.  •haioas. 
had  the  comet's  mass  bean  at  all  appreciable,  their  times  of 

revolution  must  have  been 
slightly  modified.  80. 
too.  the  comet*  of  1§M 
and  1861.  though  they 
both  paered  near  the  earth, 
did  not  alter  the  length 
of  the  year  by  a  single 
second.  The  fact  that  the 
light  of  even  faint  star* 
is  scarcely  at  all  dimi- 
nished by  passing  through 
the  tail  of  a  comet  baa 
'  «iuently 


>N  ••    ki.''W    i.    w   .:  *.•  .it-  v 

air  would  expand  if  re- 
noved  far  from  the  earth  • 
serf  ace,  and  possibly  the 
matter  of  tho  comet'.  Uil 


mar*  otmjeetuie;  hot  we 
know  that  the  whole  matt 
of  a  comet  is  so  small  that 
•van  if  one  were  to  come 
into  full  collision  with  tho 
earth,  no  injurious 
would  result  from 
blow. 

Several     large 
have  at 

clone  to  the  sun  M  almost 
to  graae  ite  surface.  The 
heat,  therefore,  to  which 

they  were  exposed  must  have  been  extremely  great,  but  thry 
appeared  not  to  be  at  all  affected  by  it. 

The  number  of  oomete  which  are  connected  with  our  s/sttm 
it  is  impossible  to  estimate.  Some  have  imagined  that  it  must 
be  very  great  indeed.  This  fact,  at  all  events,  is  certain,  that 
there  must  be  many  which,  from  their  position,  are  altogether 
hidden  from  us. 

The  following  is  a  list  of  the  principal  oomete  recognised  M 
belonging  to  the  solar  system.  There  are  many  others  which 
have  been  calculated,  but  some  need  confirmation. 

Yam*. 

Eocke'* 
De  Vico's 

WsauaaWa 

Bror*en'« 
Biela'*  . 
D'Amst's 

7-44 

•Tt 

De  Tire's 
Brorsra's  .       7V 


Mfehoin's 


8-tM  rears. 

i 
V54         „ 


As  some  of  these  latter  closely  agree  in  period,  it  has  been 
conjectured  that  they  may  originally  have  formed  part  of  one 
huge  comet  which  divided  in  a  similar  way  to  Biela's. 
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PNEUMATICS.— II. 

AIR-PUMP — FIRE  BALLOON GAS  BALLOON — PRESSURE    OF  THE 

AIR — MAGDEBURG    HEMISPHERES. 

IN  the  better  class  of  air-pumps  two  syringes  are  placed  side 
by  side,   so  as  to  work  alternately  ;    the    construction  of   the 
whole  arrangement   is   then   similar  to  that  shown  in  Fig.  2. 
A  A  is  a  pipe  which   opens  through  the  pump-plate,  and  also 
communicates  with  each  of  the  barrels  B  B',  valves  c  c,  opening 
upwards,  being  placed   at  the   bottom   of    the  barrels.     The 
piston-rods   are  cut  into  notches,  which  work  in   the  teeth  of 
the  wheel  D,  so  that  as  the  handle  E  is  worked  alternately  back- 
wards and  forwards  they  rise  and  fall,  and  while  the  piston  in  B 
is   rising  that  in  B'  is  being  depressed.     The  great  advantage 
of   this  is   that   the   pressure   on   the  handle  remains  almost 
constant.     When  the  receiver  becomes  nearly  exhausted,  the 
external  air  presses  very  heavily  on  the  top  of  the  piston,  which 
therefore  requires  a  considerable  force  to  raise  it ;  but  when 
there  are  two  arranged-  thus,  the  pressure   on   the  one  nearly 
balances  that  on  the  other,  and  thus   much  less  labour  is  re- 
quired.    As   the  air  in  the  receiver  F  becomes  rarefied,  the 
external   air   presses   on  it  with  considerable   force,  fixing  it 
firmly  on  the  plate,  so  firmly,  indeed,  as  to  render  it  almost 
impossible  to  stir  it.     An  opening,  closed  by  a  screw,  is  there- 
fore provided,  by  which  the  air  can  be  allowed  to  enter  the 
receiver  when  it  is  desired  to  remove  it  from  the  plate.     A 
gauge  to  indicate  the  degree  of  rarefac- 
tion produced  is  affixed   to  the  machine 
at  G.     Since  at  each  stroke  the  air  in  the 
receiver  expands  and  fills  the  cylinder,  it 
is  obvious  that  the  larger  the  cylinder  is 
in  comparison  with  the  receiver,  the  less 
the  number  of  strokes  required  to  produce' 
any  given  degree  of  exhaustion. 

If  the  capacity  of  the  cylinder  be  £  that 
of  the  receiver,  J  of  the  air  will  be  removed 
by  the  first  stroke,  and  consequently  |  only 
will  remain ;  |  of  this  will  be  removed  by 
the  next  stroke,  leaving  in  the  receiver 
5  —  55,  or  1JJ  of  the  original  quantity.  In  this 
way  we  see  that  after  five  strokes,  upwards 
of  |  of  the  air  will  have  been  removed, 
•while  if  the  cylinder  have  only  i  of  the 
capacity  of  the  receiver  twelve  strokes 
will  be  required  to  produce  the  same 
degree  of  exhaustion.  It  is  important, 
then,  to  have  the  cylinder  as  large  as 

practicable  ;  still,  since  the  pressure  of  the  air  on  it  may  become 
thirteen  or  fourteen  pounds  to  the  square  inch,  there  is  a  limit 
soon  imposed  by  the  power  which  would  be  required  to  work 
the  machine.  The  vacuum  produced  by  an  air-pump  constructed 
in  this  way  is  not  absolutely  perfect,  for  the  pressure  of  the  air 
in  the  receiver  has  to  open  the  valves,  and  when  a  certain 
amount  has  been  removed,  that  which  is  left  ceases  to  have 
sufficient  expansive  force  to  do  this,  and  then  no  further 
exhaustion  can  be  produced.  To  obviate  this  the  valves  in 
the  best  machines,  instead  of  being  made  of  oiled  silk,  are 
conical  plugs  fitting  into  settings,  and  are  worked  by  the  piston 
instead  of  opening  by  the  force  of  the  air.  In  this  way  a 
much  more  perfect  vacuum  may  be  obtained.  A  still  further 
improvement  has  been  effected  by  M.  Bianchi.  His  machine 
has  only  one  barrel,  but  this  is  so  constructed  as  to  be  double- 
acting.  The  conical  plugs  closing  the  valves  at  the  top  and 
bottom  are  fixed  to  opposite  ends  of  a  rod  which  passes  through 
a  hole  in  the  piston.  As  the  piston  rises  it  closes  that  at  the 
top,  and  forces  the  air  above  it  out  by  a  separate  valve,  while 
at  the  same  time  it  opens  the  lower  exhaust-valve,  and  thus 
draws  a  further  supply  of  air  from  the  receiver. .  Similarly,  in 
descending,  it  forces  out  the  air  below  it,  and  exhausts  above. 
It  thus  has  the  advantage  of  the  double-barrel  pump  without 
its  complications.  It  is  also  constructed  so  that  the  cylinder 
oscillates,  and  the  piston  is  worked  by  a  crank  ;  thus,  instead 
of  the  usual  alternate  motion,  which  is  very  awkward,  a  fly- 
wheel turned  by  a  winch  gives  motion  to  the  pump. 

We  can  now  pass  on  to  give  other  illustrations  of  the  weight 
of  the  air.  If  we  take  a  ball  of  cork,  and  suspend  it  from  one 
end  of  a  scale-beam,  placing  a  piece  of  metal  at  the  other  end 
ao  as  just  to  balance  it,  and  then  transfer  the  whole  to  the 


receiver  of  the  pump,  and  remove  the  air,  we  shall  find  that  the 
cork  will  overbalance  the  weight,  and  descend.  The  reason  of 
this  is  that  the  cork  displaces  a  larger  bulk  of  air  than  the 
piece  of  metal,  and  therefore  is  supported  to  that  extent  by  the 
air  ;  but  as  soon  as  this  support  is  removed  it  sinks.  If,  there- 
fore, we  would  know  the  true  weight  of  any  substance,  we  must 
weigh  it  in  vacuo. 

The  ascent  of  a  balloon  furnishes  another  illustration  of  this. 
A  body  floats  in  water  because  it  has  less  weight  than  an  equal 
bulk  of  water,  and  in  the  same  way  a  body  will  float  in  air  if  it 
has  less  weight  than  an  equal  bulk  of  air.  Now  a  balloon  is  so 
constructed  as  thus  to  be  lighter,  and  therefore  the  weight  of 
the  surrounding  air  buoys  it  up.  If  it  were  possible  to  con- 
struct a  hollow  vessel  strong  enough  to  bear  the  pressure  of  the 
air,  and  yet  weighing  less  than  the  air  it  displaces,  it  would 
ascend  ;  this,  however,  has  not  been  accomplished,  nor  does  it 
seem  at  all  likely  to  be  done.  The  simplest  balloon  is  a  common 
soap  bubble  ;  the  breath  used  in  blowing  it  is  warm,  and  suffi- 
ciently lighter  than  the  air  to  carry  up  with  it  the  delicate  film 
of  soapy  water  which  envelops  it.  If.  bubbles  be  blown  with 
hydrogen  gas  instead  of  air,  they  will  ascend  more  rapidly.  A 
peculiar  soap  solution  is  now  to  be  obtained,  bubbles  blown  with 
which  may  be  attached  to  a  small  paper  disc,  and  made  to  take 
up  with  them  a  miniature  car. 

The  Montgolfier  or  fire-balloon  was  the  first  used,  being  in- 
vented towards  the  end  of  the  last  century.  It  consists  of  a 
large  hollow  vessel,  made  of  varnished 
silk  or  thin  -canvas,  and  surrounded  by  a 
network  of  ropes  sufficiently  strong  to 
support  a  furnace  just  under  the  open 
mouth  of  the  balloon,  and  also  the  car,  in 
which  the  aeronaut  can  sit.  A  large  fire 
being  kindled  in  the  furnace,  the  air 
inside  becomes  highly  rarefied,  and  thus 
weighs  so  much  less  than  an  equal  bulk 
of  the  external  air  that  it  will  raise  the 
balloon  with  its  furnace  and  car.  Fresh 
supplies  of  the  fuel,  which  is  of  a  highly 
combustible  nature,  are  laid  on  when  it  is 
desired  that  the  balloon  should  rise  to  a 
greater  height,  while  damping  the  fire 
soon  causes  it  to  fall.  The  use  of  these 
balloons  is,  however,  attended  with  great 
danger,  as  the  flames  may  catch  the  car  or 
the  balloon  itself. 

Hydrogen  gas  being  lighter  than  heated 
air,  it  soon  began  to  be  used  for  inflating 

balloons,  which  were  found  to  possess  great  lifting  power.  Pure 
hydrogen  has  less  than  -j^th  the  weight  of  common  air,  100  cubic 
incheo  of  it  weighing  only  about  2'14  grains.  If,  then,  a  balloon 
having  a  capacity  of  16,000  cubic  feet  be  filled  with  this,  it  will 
possess  a  lifting  power  of  about  half  a  ton.  The  hydrogen  used 
was  at  first  commonly  made  by  the  action  of  sulphuric  acid  and 
water  on  pieces  of  iron  or  zinc,  the  gas  given  off  being  passed 
through  water  to  wash  it  from  the  acid,  which  would  injure  the 
balloon.  It  was,  however,  found  to  be  expensive  thus  to  make 
it,  ri,nd  being  so  light  it  soon  mixed  with  the  air,  and  thus  lost 
much  of  its  buoyancy ;  common  coal  gas  is  therefore  now 
generally  used,  and  if  it  be  made  at  a  somewhat  higher  tem- 
perature than  usual  it  is  sufficiently  light  for  most  purposes. 
Its  specific  gravity  is  much  less,  indeed,  than  that  of  pure 
hydrogen,  being  about  one-half  that  of  the  air,  but  increased 
size  in  the  balloon  will  compensate  for  this,  and  it  has  the 
advantages  of  being  cheap,  easily  procurable,  and  moro 
manageable. 

As  the  balloon  ascends  the  pressure  of  the  air  becomes  less 
and  less,  and  thus  the  gas  in  it  expands,  and  would  soon  burst 
open  the  silk,  were  it  not  that  a  large  aperture  is  always  left  at 
the  neck  of  the  balloon  to  allow  of  the  escape  of  any  excess.  So 
sensitive  is  this  large  body  of  gas  to  changes  of  pressure  or 
temperature,  that  the  fact  of  passing  from  a  cloud  into  the  rays 
of  the  sun  makes  a  very  perceptible  change  in  its  bulk. 

A  number  of  sand-bags  are  usually  suspended  outside  the  car, 
and  when  the  aeronaut  wishes  to  ascend  he  empties  some  of 
these,  and  thus  diminishes  the  weight  of  the  car  and  causes  the 
balloon  to  shoot  up  rapidly.  A  large  valve  is  also  fixed  at  the 
top  of  the  balloon,  and  can  be  opened  by  means  of  a  cord  which 
passes  down  into  the  car.  When  the  tension  becomes  very 
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great,  or  the  ai-ronaut  wishes  to  doioond,  be  opens  thin,  and 

t  the  gas  to  enoape.     The  greatest  care 

nuooHiwry  in  descending,  on  much  of  the  ga*  bad 

escaped,  iiii'l  uh.Ti  tli«  balloon  nears  the  earth  again  itoollapM* 
ruble  extent,  and  a  further  quantity  of  *and  baa  to 
be  let  out. 

apnel  IH  usually  suspended  from  the  car,  and,  catching 

the  earth,  gives  assistance  in  descending ;  but  with  every  oare 

ut  shock  will  tn-qu.  ally  bo  experienced,  and  the  scientific 

instruments  taken  in  th<-  cur  bo  broken.     A  parachute  U  *omu- 

tukon  up  with  the  balloon.      This  consists 

of  a  largo  circ-ulur  piece  of  oanvas,  with  a  small 

oar  suspended  by  ropes  fixed  at  intervals  round 

:•„'•••      If  tho  aeronaut  gets  into  this,  the 

oanvas  will  open  out  liko  an  umbrella,  and  the 

resistance  of  the  air  against  it  will  be  sufficient 

to  break  the  foroo  of  tho  fall.     At  present  no 

very  great  results  have  boon  obtained  by  tho  use 

of  tho  balloon.     In  war  ono  has  occasionally  been 

up  fastened  to  a  long  rope,  and  from  this 

tin-  position  of  the  enemy  ban  boon  noted.    Many 

.  ible  observations  as  to  tho  state  and  t<-ni- 

pcr.it iir.-  <>f  the  air  have  also  boon  taken,  but  no 

important  practical   results   have  as   yet   boon 

red. 

•:£  now  seen  proofs  that  tho  air  has  weight, 
we  must  see  what  effects  this  weight  produces. 
If  we  lay  a  piece  of  iron  or  any  substance  on  our 
hand  it  produces  pressure,  tho  amount  of  which 
varies  with  tho  weight  of  the  body,  and  we 
should  naturally  expect  the  same  effect  to  be 
produced  by  tho  air.  A  few  simple  experiments  will  show  us 
that  this  is  actually  tho  case,  and  that  the  air  does  exert  a  very 
great  pressure  on  every  substance  exposed  to  it.  This  pressure 
amounts  to  nearly  15  pounds  on  every  square  inch  of  surface. 
If  wo  have  a  card  measuring  4  inches  by  3  inches,  the  pressure 
on  it  from  tho  air  will  be  180  pounds.  But  it  will  be  said  this 
pressure  is  not  felt,  nor  does  the  card  bend  at  all ;  why  is  this  ? 
Simply  because  the  pressure  is  equal  in  all  directions,  and 
therefore  that  on  the  lower  side  balances  that  on  the  upper. 
If  we  take  away  the  air  from  tho  under  side,  wo  shall  soon  find 
that  this  is  tho  case.  This  ma}'  easily  be  done  by  means  of  the 
air-pump.  We  have  only  to  procure  a  glass 
receiver  open  at  each  end,  and  having  stretched 
a  piece  of  bladder  or  of  thin  india-rubber  over 
one  end,  place  it  on  the  pump-plate,  and  exhaust 
the  air  (Fig.  3).  The  pressure  above,  not  being 
balanced  any  longer  by  a  corresponding  pressure 
on  the  under  side,  will  press  the  bladder  down, 
and,  after  a  few  strokes,  cause  it  to  burst  with 
a  loud  report.  A  thin  piece  of  glass,  if  it  bo 
flat  enough  to  close  the  top  of  the  receiver  air- 
tight, may  be  broken  in  a  similar  way,  and  thus 
will  give  a  further  proof  of  tho  intensity  of  the 
pressure. 

Instead  of  tho  bladder  or  glass  the  hand  may 
be  laid  on  the  receiver,  and  will  be  pressed  down 
forcibly  as  the  air  is  removed.  The  cupping- 
glass,  formerly  so  much  used,  acted  on  this  prin- 
ciple. The  air  in  it  was  rarefied  either  by  means 
of  a  small  syringe,  or  by  heating  the  glass  and 
allowing  it  to  cool  when  placed  over  tho  required 
part  of  the  body  ;  the  flesh  was  thus  drawn  up, 
and  then  pierced  by  the  lancets. 

If  a  wooden  cup,  with  a  piece  of  cane  let  into 
the  middle  of  it,  be  mode  to  fit  the  top  of  the 
receiver  and  filled  with  mercury,  the  pressure  of  the  air,  when 
the  receiver  is  exhausted,  will  drive  the  mercury  through  tho 
pores  of  the  cane,  and  it  will  fall  liko  a  fine  shower  into  a  vessel 
placed  to  receive  it.  Care  must,  however,  be  taken  not  to  lot 
any  of  it  run  into  the  pump,  as  it  is  almost  certain  to  injure 
it  seriously. 

This  pressure  is  exerted  equally  in  all  directions,  and  honco 
is  almost  unnoticed :  a  simple  experiment,  which  all  can  try, 
affords  a  proof  of  this.  Fill  a  wine-glass  with  water,  so  that 
it  stands  a  little  above  the  edge,  and  carefully  slide  a  piece 
of  card  over  the  mouth  so  as  to  cover  it  completely  and 
exclude  the  air ;  the  whole  may  now  be  inverted  without  the 


card  falling  or  tba  water  being  •piUod.  Tho  tide*  of  tho  wine- 
glow  nuitain  tba  downward  premium  of  tb«  air,  and  tbo  i. . 
pressure  u  more  than  •ufficieut  to  sustain  the  weight  of  the 
water  in  the  gla»*.  The  only  advantage  of  the  card  hero  U 
that  it  prevent*  the  imrface  being  br./k.-n  up,  and  thus  allowing 
the  air  to  enter  at  place*.  A  bottlu  with  a  very  small  month 
may  bo  completely  filled  and  carefully  inverted  without  the 
water  running  out,  oven  though  the  card  be  not  used. 

Several  conjuring  trick*  are  performed  upon  tkU  principle, 
and  many  other*  are  only  ingenious  application*  of  scientific 
principle*,  and  appear  startling  mainly  became 
tbe*e  principle*  are  *o  little  understood  by  the 
majority  of  men.  If  a  small  hole  be  drilled  in 
tho  bottom  of  a  decanter,  and  the  stopper  pnt  in 
firmly,  no  liquid  will  escape.  The  finger  muttt, 
of  coarse,  be  beld  over  the  opening  while  tin- 
liquid  is  being  poured  in.  The  decanter  u  • 
placed  over  a  stand  largo  enough  to  contain  the 
wine,  and  on  the  stopper  being  slightly  loosened 
the  liquid  will  quietly  flow  out.  A  cover  is  placed 
over  it  while  this  is  going  on.  In  the  same  way 
liquids  may  bo  made  to  flow  from  small  reservoirs 
concealed  in  covers  into  glasses  placed  upon  them, 
and  thus  the  wine  appear*  to  have  passed  from  the 
decanter  into  the  glasses.  We  Bee,  thus,  that  there 
is  science  to  be  learnt  even  from  some  of  the  tricks 
of  tho  conjuror,  and  a  person  who  understands  the 
principle  of  these  things  will  be  less  likely  to  be 
deceived.  Perhaps  the  most  striking  proof  of  the 
pressure  of  the  air  is  afforded  by  boiling  some 
water  in  a  thin  cylinder  provided  with  a  stop-cock. 
After  the  water  has  been  boiling  for  a  little  time,  all  the  air 
which  was  within  is  driven  out,  and  it  remains  filled  with  steam. 
Let  tho  stop-cock  be  now  closed,  and  cold  water  poured  over  the 
cylinder ;  the  steam  inside  will  be  instantaneously  condensed 
into  water,  and  tho  pressure  of  the  air  around  will  crumple  up 
the  cylinder,  even  though  the  cylindrical  shape  is  best  calculated 
to  resist  a  pressure  of  this  kind.  If  the  steam  inside  a  boiler 
bo  suddenly  condensed  by  admitting  cold  water  too  rapidly,  or 
in  any  other  way,  the  boiler  will  sometimes  collapse  in  a  similar 
way.  By  ascertaining  the  area  it  exposes  to  the  air,  and  mnlti|  ly- 
ing the  number  of  square  inches  in  that  by  14J,  we  shall  see  how 
•  enormous  the  pressure  thus  exerted  must  be. 

Another  piece  of  apparatus,  known  as  the  Mag- 
deburg hemispheres  (Fig.  4),  furnishes  a  very 
good  illustration  of  this  pressure.  Two  hemi- 
spheres usually  made  of  brass  are  procured  and 
their  edges  accurately  ground,  so  that,  when 
pressed  together,  they  fit  air-tight.  A  handle  is 
fixed  to  each,  that  on  one  being  so  arranged  as  to 
screw  on  the  end  of  a  pipe  closed  by  a  tap  and 
opening  into  the  hemisphere.  This  handle  is 
taken  off,  and  the  hemispheres  pressed  together, 
a  little  tallow  being  smeared  on  their  edges ;  the 
pipe  is  then  screwed  into  the  hole  in  the  centre 
of  the  pump-plate,  and  the  air  removed.  When 
sufficiently  exhausted  the  tap  is  closed,  the  appa- 
ratus unscrewed  from  tho  pump,  and  the  handle 
replaced.  Nearly  all  the  air  has  now  been  re- 
moved from  within  them,  and  that  aronnd,  there- 
fore, presses  them  together  with  great  force.  If 
the  hemispheres  have  a  diameter  of  four  or  five 
inches,  this  pressure  will  bo  so  great  that  it  will 
be  as  much  as  two  men  can  do  to  pull  them  apart. 
4.  If,  however,  the  tap  be  opened,  and  the  air  re- 

admitted, the  pressure  inside  will  balance  that 
outside,  and  they  will  fall  apart  by  their  own  weight.  It  will 
easily  be  seen  that,  if  their  diameter  be  5  inches,  the  portion  of 
tho  pressure  of  the  air  which  forces  them  together  will  bo  equal 
to  that  on  a  circular  surface  of  tho  same  diameter.  Now,  as  the 
area  of  a  circle  is  about  3}  times  the  square  of  its  radius,  the 
area  of  this  surface  wonld  be  nearly  20  square  inches,  and  wo 
may  assume  that  the  air  inside  is  so  far  rarefied  that  they  aro 
pressed  together  with  a  force  of  14  pounds  per  square  inch  :  the 
force  required  to  separate  them  is  therefore  nearly  280  pounds. 
A  pair  of  hemispheres  of  this  kind  were  constructed  by  Otto 
Guericke  of  such  a  size  that  two  teams  of  horses,  pulblng  in 
opposite  directions,  were  unable  to  separate  them. 


300 


THE   POPULAR  EDUCATOR. 


LESSONS   IN   SPANISH.— X. 

CONJUGATION  OF  THE  AUXILIARY  VERBS  (continued). 
INFINITIVE    MOOD. 


SIMPLE    TENSES. 

Present.— Estar,  (o  be. 

Present  Gerund. — Estando,  feeing. 

Past  Participle.— Estado,  been. 


COMPOUND    TENSES. 

Post. — Habe"r  estado,  to  have  been. 
Past     Genind.— Habieudo    estado, 
having  been. 


INDICATIVE    MOOD. 

Prese?it.  Perfect  Indefinite. 

Sing.  Lstoy,  I  am.  Sing.  He  estado,  I  have  been. 
Estas.  Has  estado. 

Esta.  Ha  estado. 

'.  Estamos.  Plur.  Hemos  estado. 
Estais.  Habeis  estado. 

Estan.  Han  estado. 

first  Pluperfect. 
Sing.  Habia  estado,  I  had  been. 

Habias  estado. 

Habia  estado. 
Plur.  Hnbiamos  estado. 

Habiais  estado. 

Habian  estado. 


Sing. 
Plur. 

Sing. 
Plur. 

Sing. 
Plur. 


Imper/«ci. 
Estaba,  1  was. 
Estabas. 
Estaba. 
Estabamos. 
Estabais. 
Estaban. 

Perfect  Definite. 
Estuve,  I  teas. 
Estuviste. 
Estuvo. 
Estuvimos. 
Estuvisteis. 
Estuvie'ron. 

First  Future. 
Estate,  I  shall  or  wiU  be, 
Estaras. 
Estara. 
Estar  <5mos. 
Estareis. 
Estaran. 


Second  Pluperfect. 
Sing.  Hube  estado,  I  had  been. 

Hublste  estado. 

Hubo  estado. 
Plur.  Hubimos  estado. 

Hubisteis  estado. 

Hubie'ron  estado. 

Second  future. 
Sing.  Habre  estado,  I  shall  or  will 

Habras  estado.       [have  been. 

Habra  estado. 
Plur.  Habremos  estado. 

Habrels  estado. 

Habran  estado. 


IMPERATIVE    MOOD. 
Esta,  be  thou. 

Este,  let  7iim  be,  or  may  he  b«. 
Estemos,  let  us  be,  or  may  we  be. 
Estad,  be  you. 
Estdn,  let  tliem  be,  or  may  they  be. 

SUBJUNCTIVE    MOOD. 


Sing. 
Plur. 

Sing. 
Plur. 

Sing. 
Plur. 


Present. 

Este1,  I  may  be. 
Estes. 
Este. 
Estemos. 
Estais. 
Esten. 

Imperfect. 

Estuviera,  estari'a,  estuviese, 
I  would,  should,  might  be. 

[vidses. 

Estuvieras,     estarias,     estn- 
Estuviera,  estaria,  estuviese. 

E&tuvieramos,       estariamos, 

estuvie'semos. 
Estuvierais,    estariais,   estu- 

vie'seis.  [viesen. 

3stuvit$ran,    estarian,     estu- 

First  Future. 

Si  estuviere,  if  I  should  be. 
Sd  estuvieres. 
Si  estuviere. 
Si  estuvieremos. 
Si  estuviereis. 
Si  estuvi^reii. 


Perfect  Indefinite. 
Sing.  Haya  estada,  I  may  have  been. 

Hayas  estado. 

Haya  estado.  ' 
Plur.  Hayainos  estado. 

Hayais  estado. 

Hayan  estado. 

Pluperfect. 

Sing.  Hubiera,  habria,  hubiese  es- 
tado, I  urould,  s7iould,  might 
have  been.  [estado. 

Hubieras,    habrias,    liubieses 
Hubiera,  habria,  hubiese  es- 
tado. 
Plur.  Hubieramos,  habrfamos,  hu- 

biesemos  estado. 
Hubie'rais,  habriais,  hubieseis 
estado.  [estado. 

Hubierau,  habrian,  hubiesen 

Second  future. 
Sing.  Si  hubiere  estado,  if  I  should 

Si  hubieres  estado.  [have  been. 

Si  hubiere  estado. 
Plur.  Si  hubierernos  estado. 

Si  hubiereis  estado. 

Si  hubieren  estado. 


The  different  persona  of  the  verb  estar  are  generally  rendered 
in  English  the  same  as  those  of  the  verb  ser ;  but  in  Spanish 
these  verbs  are  not  employed  indiscriminately,  the  one  for  the 
other.  Ser  is  used  to  affirm  what  a  person  or  thing  is  naturally 
(or  by  nature),  as  well  as  habitual  qualities,  or  permanent  or 
characteristic  properties  of  an  object.  Estar  is  used  to  affirm 
how  any  thing  exists  at  any  period  of  time,  or  ivhere  any  thing 
exists.  Thus  the  sentences,  la  doncella  es  amable,  and  la 
doncella  esta  amable,  would  each  be  rendered  in  English  by 


"  the  maid  is  amiable  ;"  but  in  Spanish  the  former  means  "  frho 
maid  is  amiable."  naturally  or  permanently,  i.e.,  of  an  amiable 
disposition;  the  latter  means  "the  maid  is  amiable"  for  tho 
time  being,  though  her  disposition  may  be  far  from  beinj 
amiable.  "  Mary  is  in  the  country  "  is  rendered  Maria  estd  en. 
el  campo,  since  estar  (and  not  ser)  is  used  to  affirm  where  a 
thing  is.  Juan  es  bueno  means  "  John  is  good,"  affirming  what 
John  is  ;  Juan  estd  bueno  means  "  John  is  well,"  i.e.,  in  good 
health,  affirming  how  John  is. 

VOCABULARY. 

Agrio,  sour.  j  Donde  ?  where  ?  Media,  stocking. 

Alii,  there.  El  senor  T.,  Mr.  T.  Mesa,  fable. 

Aqui,  here.  Enfadado,  angry.  Ocupado,    busy,    occ/ 

Bueno,  well.  Enfermizo,  sickly.  pied. 

Caliente,  warm.  Enfermo,  sicfc,  ill.  Pesado,  heavy. 

Campo,  country,  field.  En  casa,  at  home.  Plcmo,  lead. 

Cansado,  weary,  tired.  Escribiendo,  writing.  Presente,  present. 

Ciego,  blind.  Fonda,  hotel.  Seda,  silk, 

j  Corno  ?  7ioui  ?  Inglaterra,  England.  Sobre,  tipon. 

Con,  wit7i.  La  seiiora  T.,  Mrs.  T.  Siempre,  always. 

Coutento,       contented,  La  seiiorita  T.,  Miss  T.  Triste,  sad,  sorrou/ul. 

pleased.  Luego,     soon,     imme- 
^Cuanto?   hoio  9nuch?         diately. 

MODEL  SENTENCES. 

I  Donde  esta  rni  libro  ?    Aqui  esta. 


Where  is  ?ny  boofc  ?     Here  it  is. 


j  Como  esta  vmd.  ?  Estoy  muy 
bueno.  Hoio  ore  you  ?  I  am 
uery  well. 

EXERCISE  25. — SPANISH-ENGLISH. 

1.  El  Frances  esta  en  la  ciudad.  2.  Estoy  en  la  calle.  3.  Estan 
contentos.  4.  Estais  enfadados.  5.  Esta  ocupado.  6.  Estas  en  tu 
casa.  7.  Los  abogados  estan  en  la  fouda.  8.  j  Estais  cansados  ?  9. 
No  estamos  cansados.  10.  j  Donde  esta  la  fonda  ?  11.  Aqui  esta. 

12.  j  Doude  esta  mi  sombrero  ?     13.    Esta  sobre  la  mesa^      14.   j  Esta 
el  senor  B.  en  casa  ?       15.  Esta  en  casa.      16.   [  Estan  vms.  buenos  ? 
17.    Estamos  buenos.      18.    Diego   esta  en  el  campo.      19.    Estaba 
enfermo.       20.  Yo  estaba  contento.      21.   Estabamos  presentes.     22. 
Estaban   cansados.     23.  Estabas  enfermo.     24.    j  No  estaba  V.  en  el 
campo  ?       25.    j  Estuvisteis    alii    muchos    aiios  ?       26.     j  Estuvierou 
tristes  ?    27.  j  Estuvo  vmd.  mucho*  tiempo  con  el  juez  ?    28.   j  Cuauto 
tiempo  t   has  estado   en   Inglaterra  ?      29.    Nunca   heinos    estado    en 
Inglaterra.      30.    He  estado  muy  enformo.      31.    Juan  estara  en  su 
casa.     32.  Estaran  con  vmd.  luego.     33.  Estaras  presente.     34.  Estaiv 
con  vms.  luego.     35.  Estemos  contentos.     36.   Esteu  presentes.     37. 
Esto  el  agua  cilieute.     38.  Es  posible  qua   este'is  presentes.     39.  Si 
Juan  estuviese    presente,   Maria  estuviera  contenta.      40.    j  Ojala  no 
hubiese  yo  estado  euferino  ! 

EXERCISE  26. — ENGLISH-SPANISH. 

1.  We  are  sad.  2.  Ye  are  angry.  3.  He  is  busy.  4.  The  water 
is  warm.  5.  My  father  is  iu  the  city.  6.  The  printer  is  always 
occupied.  7.  Thou  art2  always1  busy.  8.  Where  is  John's  book  ?  9. 
Here  it  is.  10.  Whera  are  my  spoons,  knives,  and  forks  ?  11.  Here 
they  are.  12.  How  are  you?  (how  is  your  worship?)  13.  I  am  well. 
14.  How  is  Mrs.  B.  ?  15.  She  is  well.  16.  How  is  Miss  B.  ?  17. 
She  is  not  very  well.  18.  Are  you  (umd.)  tired  ?  19.  I  am  not 
tired.  20.  Is  Peter  in  Madrid  ?  21.  No,  Sir,  he  is  in  England.  22. 
The  book  is  upon  the  table.  23.  Mrs.  B.  was  busy.  24.  You  (vms. ) 
were  present.  25.  Ye  were  present,  26.  Was  not  my  father  in  the 
city  ?  27.  We  were  in  the  street.  28.  Thou  wast  with  thy 
friend.  29.  I  was  (perf.  def.)  sad  two  years.  30.  Wast  thou  there  '( 
31.  Was  he  there  ?  32.  I  have  never  been  in  England.  33.  We  had 
been  very  sick.  34.  I  shall  be  busy.  35.  We  shall  be  in  our  houses. 
33.  Ye  will  be  present.  37.  Peter  will  be  with  us  immediately.  38. 
Be  ye  contented.  39.  May  he  be  contented.  40.  It  is  possible  that 
Peter  may  be  in  his  house.  41.  It  is  probable  that  the  lawyers  may 
be  tired.  42.  O  that  you  (V.)  had  (might  hare)  been  present !  43. 
The3  judge*  being1  ill2,  gave  his  money  to  his  sons. 

The  student  can  proceed  to  write  and  re-write  all  the  parts  cf 
the  verb  estar,  continuing  the  practice  till  he  has  committed 
it  to  memory,  and  afterwards  translate  the  following  exercise 
on  ser  and  estar. 

EXERCISE  27. — ENGLISH-SPANISH. 

1.  Thou  art  proud.  2.  Thou  art  angry.  3.  Death  is  terrible.  4. 
We  are  in  the  street.  5.  My  father  is  very  rich.  6.  My  mother  is 
very  sorrowful.  7.  Lead  is  heavy.  8.  The  milk  is  sour.  9.  I  am  a 
German.  10.  We  are  imprudent.  11.  We  are  ill.  12.  She  is  old. 

13.  She  is  contented.     14.  My  mother  is  blind.      15.    My  daughter 
is  blind  with   (de)  auger   (ira).     16.  Mary  is  beautiful.     17.   Lucy  is 

*  Mucho  tiempo,  much  time,  equivalent  to  long  time  or  a  gr«it  u'Ail* 
in  English. 

t  Cuanto  liempo,  how  much  time,  meaning  how  lonj. 


roKl  .OE   IN   FRK 


bimy.  18.  Jobu  ia  K<MH!.  1  •  J  fea  ia  well.  SO.  The  epooo  I*  of 
ul.  The  apoon  i»  upou  the  table.  28.  The  atoekinfa  are  of 
»nk.  I  kiuifa  ura  in  the  atreat.  81.  The  book  U  (or 
,M  ,ty.  -:>.  'il.u  book  in  in  the  hotel.  86.  Here  are  the  •tooktugs. 
•J7.  My  mother  U  aiekly.  2S.  My  mother  U  lick.  2».  The  button* 
are  ailv.  y  uro  writiug.  31.  Sugar  is  eweet.  82.  The/ are 
wise.  au.  The/  are  aorrowful.  J».  Where  U  ray  hat?  35.  Here 
/t  U.  

KEY  TO  EXERCISES  IN  LESSONS  IN  SPANI8H.-VIII. 

•cm  -i. 

:no  is  more  precioua  than  gold.     2.  Ckarity  In  patient.    3. 

..•,.  i,  ti..-  mother  of  error.  4.  Prudence  ia  more  preciou*  than 
silver.  5.  Wisdom  ia  better  than  beaut/.  6.  Man  feara  death.  7. 
Men  are  mortal  8.  Gold  ia  precioua.  0.  John  baa  fold.  10.  Mono/ 
-.a  u:,.'ful.  11.  Pot«r  baa  money.  12.  Books  are  uiwful.  13.  Thia 
year  flour  ia  Tory  dear.  14.  Butter  ia  very  dear.  15.  Jeer  ia  (rood. 
16.  Death  ia  terrible.  17.  Milk  ia  white.  18.  John  prefer*  rice  to 
virtu-.  19.  Mary  doea  mot  prefer  error  to  truth.  20.  Peter  prefers 
riches  to  wisdom.  21.  The  physician  prefers  beer  to  wine.  2J.  I'm- 
dence  and  judgment  are  necessary  to  every  num.  23.  The  peace  of 
society  depends  on  justice.  24.  Silver  ia  precioua.  25.  This  year 
il.uir  1.4  not  dear.  26.  Religion  ia  lovely.  27.  Oold  ia  nioro  precioua 
thau  silver. 

EXEECISK  22. 

1.  El  tiempo  ea  precioso.  2.  La  prmlcucia  est  util.  3.  El  vicio  ea 
l.  i:i  ilmiTo  os  util.  5.  El  yelo  ea  frio.  6.  El  azucar  es 
•lulce.  7.  La  virtud  es  amable.  8.  El  agua  es  tan  buena  couno  el 
vino.  9.  La  vida  no  ea  uu  sueno.  10.  La  snbiduria  ea  mas  preciosa 
quo  todas  las  riquezas.  11.  La  beneficencia  iios  Imce  amablea.  12. 
El  hombre  no  teme  la  vida.  13.  Ella  tiene  prud^ncio.  14.  Lucia  no 
hallo  libroe.  15.  La  loche  ea  blanca.  16.  El  vino  es  muy  caro  osto 
afio.  17.  La  gratitud  ea  el  alma  de  la  religion.  18.  Los  vinos  serau 
buenos  este  afio.  19.  Loe  tenedores  son  utiles.  20.  Este  afio  la 
bariua  no  ea  cara.  21.  El  oro  ea  mas  precioso  que  la  plata.  22.  La 
historia  ea  maestro,  de  la  vida.  23.  Esto  caballero  profiere  la  verdad 
al  error.  24.  Mqjor  ea  la  prud«Sncia  que  el  dinero. 


KEY  TO  EXERCISES  IN  LESSONS  IN  SPANISH.— IX. 
EXERCISE  23. 

1.  I  am  the  judge's  son.  2.  Thou  art  young.  3.  Am  I  rich  ?  4. 
You  are  young.  5.  Peter  is  robust.  6.  This  book  is  Mary's.  7. 
These  forks  are  of  silver.  8.  Yon  are  a  Spaniard.  9.  You  are 
Germans.  10.  We  are  Spaniards.  11.  You  are  English  women.  12. 
They  are  Englishmen.  13.  I  am  a  German.  14.  He  is  a  physician. 

15.  My  brothers  were  hatters,  but  now  they  are  carpenters.    16.  Thou 
wast  a  painter.     17.  I  was  a  lawyer.     18.  They  were  soldiers.     19. 
We  were  shoemakers.     20.  You  were  booksellers.     21.  She  was  not  a 
beauty.      22.    Was  I  not  more   robust   than   he?      23.    Were   they 
lawyers?      24.  You  were  printers.      25.  Man  was  created.      26.  We 
were  punished.     27.  Thou  wast  punished.      28.  You  were  rewarded. 
89.  You  were  punished.      30.  Was  I  rewarded?      31.  I  was  young. 
32.  I  have  been  unfortunate.     33.  Thou  hast  been  rewarded.     34.  We 
have  been  punished.     35.  You  have  been  faithful.     36.  The  lawyer  has 
been  unfortunate.     37.   I  have  bee*  happy.     38.  My  sister  had  been 
imprudent.     39.  I  had  been  punished.     40.  You  had  been  imprudent. 
41.  They  shall  be  rewarded.     42.  My  brothers  will  be  lawyers.     43. 
Mary  will  be  a  beauty.     44.  I  shall  be  a  physician.     45.  You  will  be 
soldiers.     46.  You  shall  be  rewarded.     47.  Wine  will  be  cheap  this 
year.     48.  They  will  not  be  rewarded  according  to  their  works.     49. 
Be  good.     50.  Be  ye  punctual.     51.  Let  us  be  good  and  wise.     52. 
Let  the  female  servants  be  punished.     53.  May  you  be  happy.     54.  Let 
•lie  impious  be  punished.      55.  Let  the  printer  be  rewarded.      56.  I 
wish  that  my  friends  may  be  good.     57.  I  wish  that  thou  znayest  be 
happy.     58.  It  ia  possible  that  thou  mayest  not  be  poor.      59.  It  is 
possible  that  John  may  not  be  punished. 

EXERCISE  24. 

1.  Soy  soldado.  2.  Tu.  eres  abogado.  3.  Son  jovenes.  4.  Ea 
diligente.  5.  Sois  uegligentes.  6.  Es  pequeua  y  linda.  7.  Vms. 
sou  prudentea.  8.  i  Soy  yo  imprudente  ?  9.  La  cuchara  es  de  oro. 
10.  Las  sefioros  son  Francesos.  11.  Vmd.  es  Espauol.  12.  Sois 
Ingleaos.  13  Bomos  A'.emaues.  14.  Soy  Ingles.  15.  Es  Espanola. 

16.  Son   zapaieros.       17.    Pedro  era  posadero.       18.    Tu  padre  era 
panadero,  y  ahora  es  li'jrero.    19.  Eras  me'dico.    20.  Eramos  zapateros. 
21.  Erais  abogados.     22.  Vmd.  era  juez.     23.  Eran  impresores,  pero 
ahora  son  carpinteroa.     24.  j  Mis  hermauos  no  eran  tan  culpables  como 
e'.la?     25.   Yo  era  general.     26.   Pui  castigado.     27.    Esta  carta  tu6 
escrita  para  mi   madre.      28.    Fuimos  castigates.      29.   Fueron  pre- 
miados.     30.  Mi  madre  ha  sido  deagraoiada.     31.  Has  sido  premiado. 
32.  Han  sido  fieles.     33.  He  sido  castigado.     34.  Eli.-  ha  sido  hermosa. 
u5.  Vms.  nan  sido  premiados.     36.  Vm.  ha  sido  flel.     37.  Habiamoa 
aido  imprudentes.      38.  V.   habia  sido  premiado.      39.  Habiaia  sido 
castigadoa.     40.  Juan  sera  soldado.     41.  Vms.  scran  premiados.     42. 


Sera,  ouatiirado.  43.  P«dro  aora  naa  rieo  qu«  Juan,  p«ro  Juan  aera 
wenoa  ignoranto  qo*  Pedro.  44.  L*  harina  aera  barata.  45.  Hn&ca 
atraajoos.  4S.  j  IA*  criadaa  a^ran  prwrnladoe  ?  47.  LOB  bttM»  attrau 
prouiindoa.  48.  Bed  &elM.  40.  84  puutual.  50.  Bfe  Juan  Uu  «••< 
•Iro.  51.  Sean  Vina,  muy  f*Uoea.  52.  Qotero  qoe  Juan  a*i 
premiado.  53.  QuUro  quo  V.  *4a  •eoo&mieo.  54.  Muy  probable  ea 
qne  nunea  a4aia  ricoa.  55.  Preciao  era  que  fneara  pnntoata.  56.  Era 
preciao  que  no  f  oesmnos  ne»H«»ntea.  57.  /  Mo  aeria  wU  libwro  el  major 
de  loa  doa?  58.  81  yo  fuera  rieo.  yo  aeria,  aeonooatoo.  M.  Ho  erao 
que  1*  madre  del  mMioo  ha/a  jamia  aido  linda.  •>.  |  OJaJ*  hobtaM 
yo  aido  frugal  I  01.  (juiero  an  prudent*,  tl.  El  qu4  ea  mol  bijo  no 
ptMd«  aer  bum  padre.  «.  Pretend*  no  babar  aido  •oaV'ado.  «t 
Siendo  como  erea  tan  imprudente,  jqotat  to  dari  dinero  I  Si. 
i  Ojali  bubieaea  aido  prudeute  ( 


CORRESPONDENCE   IN   FRENCH.— XI. 

43. — REPLY  TO  LETTER  ASKING  INFORMATION  ABOUT  A 
SWINDLER. 

Liege,  November  10th,  1882. 
Messrs.  Bianchi  &  Co.,  Geneva. 

Gentlemen, — We  bog  to  acknowledge  the  receipt  of  your*  of 
the  2nd,  for  which  we  thank  you.  The  Peter  Oriandi  whom 
you  mention  we  have  known  for  about  the  last  three  years.  Wo 
always  executed  a  small  order  of  his  for  his  Italian  journey,  and 
expected  to  be  paid  before  executing  the  next,  as  we  had  none 
but  extremely  uncertain  information  concerning  him.  At  hit 
last  journey  but  one,  he  hod  mentioned  to  his  agent  that  in  a 
short  time  he  would  be  able  to  extend  his  operations,  as,  by 
means  of  his  brother  or  some  other  person,  he  would  have 
some  .£20,000  more  capital,  and  that  all  his  purchases  would 
then  be  for  ready  money.  Some  time  before  his  arrival,  he 
wrote  to  say  that  the  imminent  outbreak  of  hostilities  had 
brought  him  a  number  of  orders,  and  that  he  would  be  at  Liege 
in  a  few  days  with  ample  funds ;  he  ordered  his  agent  to  call 
upon  several  manufacturers  to  request  them  to  have  ready  for 
him  a  large  assortment,  as  he  was  enabled  to  pay  for  his  last 
orders  as  well  as  the  new  purchases. 

Following  these  instructions,  the  agent  called,  not  only  on 
the  firms  who  knew  him,  but  also  on  some  where  he  had  not 
been  before.  Finding  out  sellers,  he  took  the  wretched 
swindler,  after  his  arrival,  to  the  various  firms,  who,  thinking 
they  would  be  paid  beforehand,  pushed  the  sale.  Wher 
the  time  for  his  departure  arrived,  he  gave  acceptances  in 
proper  order  on  well-known  firms,  to  most  of  the  vendors,  who 
accepted  them,  intending  to  send  them  off  at  once  to  ascertain 
their  real  value.  To  the  firms  who  knew  him  he  said  that, 
having  bought  more  than  he  had  intended,  he  should  pay  them 
immediately  on  his  arrival  at  Genoa.  The  boxes  containing  his 
purchases  were  delivered  and  sent  off,  as  people  were  far  from 
suspecting  that  they  were  dealing  with  an  experienced  swindler. 
I  A  few  days  after,  the  sad  truth  was  learnt.  Our  town  loses 
J  about  900,000  francs.  We  ourselves,  like  others,  lured  by  the 
prospect  of  an  immediate  payment,  lose  about  27,000  francs. 

Herewith  we  send  you  an  acceptance  which  he  has  given  us, 
and  which  is  of  no  more  value  than  the  others  ;  we  also  give 
you  our  authority  to  proceed  against  the  swindler,  should  he 
still  be  in  your  city,  and  remain,  very  truly  yours, 

DE  PBETIS  BROTHERS. 

Ltege,  le  10  Novembre  1882. 
Messieurs  Bianchi  et  C'e,  &  Geneve. 

Messieurs, — Nous  avons  rec.n  votre  honoree  du  2  courant, 
et  vous  en  sommes  reconnaissants.  Le  sienr  Pierre  Oriandi 
dont  vons  nous  parlez  nous  est  connn  depnis  environ  trois  ans. 
A  chacun  de  ses  voyages  en  Italic,  nous  lui  avons  toujours 
execute  une  petite  commando,  nous  attendant  d'en  etre  solda 
avant  de  donner  suite  a.  aucune  autre,  vu  que  nous  n'avions  eu 
que  des  renseignements  tres-incertains  sur  son  compte.  A  son 
avant-dernier  voyage,  il  avait  confie  a  son  representant  qn'il 
serait  bientdt  en  mesure  de  pouvoir  operer  plus  largement, 
parce  que,  par  1'entremise  de  son  frere  ou  d'une  actre  per- 
sonne,  il  aurait  un  capital  de  .£20,000  de  plus  ajoute  a  son 
commerce  et  qu'alors  tons  ses  aohats  so  feraient  an  comptant 
Quelque  temps  avant  son  arrivee,  il  e"crivit  que  la  gnerro  irn- 
minente  Ini  avait  amene  de  nombreuses  eommandes,  qn'en  cpn- 
se\iuence  il  serait  ii  Liege  dans  qnelques  jours  aveo  un  portef euill* 
bien  garni ;  il  ordonna  a,  son  representant  de  voir  plusieurs 
maisons  et  de  lea  prier  de  lui  proparer  on  grand  assortment. 
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car  il  etait  a  memo  de  solder  ses  derniers  achats  ot  ses 
nouveaux. 

Muni  do  ces  avis,  lo  representani;  visita  non-soulement  les 
maisons  qui  le  connaissaient,  mais  e::.fore  cellos  ou  il  n' etait  pas 
encore  alle.  II  trouva  des  fabricants ;  a  1'arriveo  du  miserable 
cscroc,  il  le  conduisit  dans  les  differentes  maisons,  qui  pensant 
etre  payees  au  comptant,  poussereut  a  la  rente.  Au  moment 
de  partir,  il  donna  des  effets  acceptes  et  parfaitement  en  regie 
Bur  des  maisons  connues,  a  la  pin  part  des  vendeurs,  qui  les 
re9urent,  mais  avee  1'intention  de  los  envoyer  de  suite  pour  en 
connaitre  lour  valeur  reelle.  Aux  maisons  qui  le  connaissaient, 
il  leur  dit  qu'ayant  acheto  plus  qu'il  ne  pensait,  il  leur  ferait  le 
versement  de  ses  achats  a  son  arrivee  &  Genes.  Les  caisses 
eontenant  ses  marchandises  furent  livrees  et  expedites,  car 
on  etait  loin  de  soup9onner  que  Ton  eut  a  fairo  &  un  habile 
chevalier  d'industrie.  Quelques  jours  apres,  on  apprit  la  triste 
verite.  Notre  place  se  trouve  dans  cette  malheureuse  affaire 
pour  environ  900,000  francs.  Quant  a  nous,  trompes  comme 
!cs  autres  par  la  perspective  d'un  paiement  au  comptant,  nous 
perdons  environ  27,000  francs. 

Sous  ce  pli  nous  vous  remettons  tine  valeur  qu'il  nous  a  donnee, 
et  qui  ne  vaut  pas  mieux  que  les  autres ;  nous  vous  envoyons 
aussi  nos  pouvoirs  pour  poursuivre  cet  escroc  s'il  se  trouve  encore 
dans  votre  ville. 

Nous  vous  presentons,  Messieurs,  nos  salutations  cordiales, 
DE  PEETIS  FEERES. 

49. — FOEM  OF  ENGLISH  CHAETEE-PAETY.* 

London 

It  is  this  day  mutually  agreed  between master 

of  the  good  ship of  ....  of  the  measure- 
ment of  ....  tons  or  thereabouts,  now  lying1  in  the 
harbour  of  ....  and  ....  &  Co.  of  .  .  .  . 
merchants ;  that  the  said  ship  being  tight,  staunch,  and  strong, 
and  provided  with  a  sufficient  number  of  mariners,  and  every 
way  fitted  for  the  voyage,  shall  sail  with  the  first  fair  wind  and 
weather  that  shall  happen  after  the  ....  next,  from  the 

said  port  of with  the  goods  and  merchandise  of 

the  said  ....  &  Co.  their  factors  and  assigns,  on  board, 
to  the  port  of  ...  and  there  unlade  and  discharge  the  said 
goods  and  merchandise  (the  said  ship  shall  then  proceed  forthwith 
to  the  port  of  ....  or  as  near  thereto  as  she  may  safely 
get,  and  there  take  on  board  a  cargo  of the  pro- 
perty of  the  said  ...  &  Co.,  their  factors  and  assigns,  and 
shall  there  return  to  the  port  of  ...  with  the  said  cargo) 
in  the  space  of  ....  months,  limited  for  the  end  of  the 
said  voyage,  the  act  of  God,  the  Queen's  enemies,  fire,  and  all  and 
every  other  dangers  and  accidents  of  the  seas,  rivers,  and  naviga- 
tion of  whatever  nature  and  kind  soever  excepted.  In  considera- 
tion whereof  the  said  ....  &  Co.  for  themselves,  their 
executors,  and  administrators,  do  hereby  covenant  and  agree 
well  and  truly  to  pay  or  cause  to  be  paid  unto  the  said  .  .  . 
his  executors,  administrators,  factors  or  assigns,  for  the  freight 
of  the  said  ship  and  goods  the  sum  of  ....  (or  per  ton 
.  .  .  .  one-half  in  cash  on  the  delivery  of  the  first  cargo  in 
the  port  of  ...  and  the  remaining  half  in  cash  .... 
days  after  the  unloading  and  right  delivery  of  the  aforesaid 
cargo  of  ...  in  the  port  of  ....),  and  also  shall 
and  will  pay  for  demurrage,  if  the  said  demurrage  shall  be  by  the 
default  of  the  said  .  .  .  &  Co.  the  sum  of  ...  per  day. 

'In  witness  whereof  we  have  set  our  hands  and  seals. 

(L.S.) 

(L.  S.)     .     .      &  Co. 
SO. — FOKM  OF  FRENCH  CHABTE-PARTIE. 

Londres     .     .     .     . 

Jo  soussigno  .  .  .  demeurant  a  ...  capitaino  et 
maitre  apres  Dieu,  du  batiment  ....  nomme  .... 
do  ....  du  port  de  .  .  .  .  tonneaux  ou  environ, 
actuellement  a  ....  bien  etanche,  gree,  equipe,  et  en 
etat  do  naviguer,  reconnais  avoir  freto  mon  susdit  batiment  a 
vous  Monsieur aussi  soussigne,  negociant,  de- 
meurant a  ....  pour  me  rendre  incessamment  avec  mon 
susdit  batiment  a  .  .  .  et  y  recevoir  a  mon  bord,  dans  le 
temps  ci-apres  stipule,  ma  pleine  et  entiero  charge  de  .  .  . 


*  The  reader  -will  note  the  difference  between  the  English  and 
Trench  forms  of  the  Charter-party.  The  latter  is  not  a  mere  trans- 
lation of  the  former. 


et  autres  marchandises  enoncees,  par  votre  signature,  pour,  aprea 
avoir  re9u  mes  expeditions  definitives  do  la  douane,  et  signe 
mea  connaissemonts,  et  du  premier  temps  convenable,  partir 
Dieu  aidant,  pour  mo  rendre  en  droite  route  a  .  .  lieu  de  ma 
destination  et  decharge ;  ct  apres  mon  heureuse  arriveo  audit 
lieu,  et  avoir  livre  fidolement  les  marchandises  do  mon  charge- 
ment  aux  correspondants  do  1'affreteur,  ou  aux  porteurs  des 
connaissements  (sauf  les  risques,  perils  et  fortunes  de  la  mer, 
dont  Dieu  nous  garde),  il  me  sera  par  eux  paye  comptant,  ou  au 
porteur  de  mes  ordres,  au  lieu  de  ma  decharge,  pour  mon  fret,  en 
espfaes  sonnantes,  et  non  autrement,  la  somme  de  . 
francs  et  .  .  .  .  francs  de  chapeau  par  chaque  tonneaa 
compose  de  mille  kilogrammes. 

Le  capitaino   sera   libro    de    charger  a  bord    de    son   navire 

pour  compte  de  son  armatcur,  sans"  quo  pour  cela 

1'affreteur  puisse  lui  donner  moins  de     .     .     .     .     kilogrammes 
ci-dessus  specifies,  s'ils  lui  sont  nccessaires. 

J'accordo     .     .     ...     jours  courants  de  planche    pour  mon 

chargement,    et jours    courants    pour    mon    de- 

chargement. 

Ce  delai  expire,  il  me  sera  paye,  en  especes  sonnantes,  la 
somme  de  .  .  .  francs  par  jour  do  retard,  et  ce,  jour  par 
jour,  soit  pour  charger,  soit  pour  decharger.  Les  avaries  grosses 
(dont  Dieu  nous  garde)  seront  reglees  et  payees  suivant  les  us  et 
coutumes  de  la  mer,  au  lieu  de  ma  decharge.  Tous  les  frais  et 
droits  relatifs  a  la  cargaison  seront  supportes  par  le  sieur  .  . 
affreteur  et  consignataire ;  ct  ceux  concornant  le  navire,  par 
moi,  capitaine.  La  cargaison  sera  miso  a  bord,  et  reprise  do 
memo  aux  frais  et  risques  du  sieur  ....  affreteur  et  con- 
eignataire. 

Pour  raccomplissement  des  presentes  clauses  et  conditions 
d'affretement,  les  parties  contractantes  engagent  mutuellement 
tous  leurs  biens  presents  et  futurs,  specialement  le  sieur     . 
affreteur,  la  cargaison  a  charger ;  et  le  capitaine,  son  narire, 
agres  et  apparaux. 

Aux  susdites  conventions,  moi  ....  affreteur  sous- 
signe, je  promets  de  faire  effectuer  le  chargement  et  decharge- 
ment  sus-mentionne. 

Fait  et  signe  do  bonne  foi,  sous  les  seings  des  parties  et  celni 
du  courtier  vers  qui  le  present  original  reste  depose,  pour  en 
delivrer  expedition  a  qui  de  droit  .  .  .  le  treize  .... 
mil  huit  cent  .  .  .  La  minute  demeureo  en  nos  mains  est 
signeo  ....  Pour  copie  conforme 

Courtier  jure. 

51. — OEDEE  FOE  PAYMENT  AT  SIGHT. 

5,000  Frs.  Marseilles,  May  15, 1882. 

At  sight,  pay  to  M.  Chartier  or  order,  the  sum  of  Five 
Thousand  Francs,  as  per  advice  of 

Mr.  Perrin,  Merchant,  Paris.  Louis  LEMAIEE. 

Bon  pour  Frs.  5,000. 

Marseille,  le  15  Mai  1882. 

A  vue,  payez  a  M.  Chartier,  ou  a.  son  ordre,  la  somme  de  Cinq 
Millc  Francs,  valeur  recue,  quo  vous  passerez  suivant  1'avis  de 

Louis  LEMAIEE. 
A  M.  Perrin,  negociant  a  Paris. 


52. — LETTEE  ENCLOSING  INVOICE  OF  GOODS. 

Gentlemen, — Wo  beg  leave  to  advise  you  of  our  having  for- 
warded the  goods  ordered  as  follows  : — 

M cwt.  .  .  .  Ib.   gross  weight, which   please    to 

receive,  crediting  iis  as  per  invoice  here  enclosed  for  the  amount 
of (etc.) 

For  balancing  this  sum  we  have  drawn  on  you  at 

month    date  to  the  order  of which  please  to  accept. 

Hoping  that  the  goods  sent  will  be  to  your  full  satisfaction, 
and  trusting  to  bo  favoured  with  your  further  orders, 
We  are,  Gentlemen, 

Respectfully  yours. 

Messieurs, — Nous  avons  le  plaisir  de  vous  faire  part  de  l'ex- 
pedition  des  articles  que  vous  avez  bien  voulu  nous  commander, 
savoir  : 

M quintaux livres poids  brut 

qu'il  vous  plaira  de  recevoir  pour  nous  en  creditor  lo 

montant,  selon  la  facture  ci-incluse  de  (  etc.) 

Pour  balance  desdits  objets  nous  avons  dispose  sur  vous  & 
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....  mois  do  date  a  1'ordre  de anquel  il  vous  plaint  da 

tra  envoi  Hera  a  votre  ontiero  satUftv 
VOUd  jiriiutt  'i  •  K..II-I  coiitinucr  vos  commando*, 

Nous  uvoua  1'bonnour  d'etre,  McsMeuni, 

Vos  oboissantu  Serviteura. 


RECREATIVE  NATURAL    HISTORY. 

GRASSES,  BEEDS,  AND  mtintud). 

•d  most  commonly  mot  with  in  thia  country  ia  that  known 
l-Vii  KVoil  (I'httrymitci  eommunit).    Thia,  aa  wo  have  aeon 

M  11  •  ••!   liy  tlio  inhabitants  of  marsh  tracta  and  fenny 

..nl  river   shores  for  a  variety  of  important  and  URoful 

es.     Paper-making  has  of  lute  been  added  to  the  number. 

A  linn  in  tho  neighbourhood  of  Odessa  having  turned  their 

this  branch  of  manufacture,  we  aee  no  reason  why 

it  hlmuld  not  be  successfully  carried  out  in  thia  country.     Not 

:  unily  valuable  on  account  of  tho  number  of 

hollow  cane-like  stalks  or  stems  it  produces,  but  because,  like 

many  other  of  Nature's  marvellous  gifts  to  man,  it  performs 

which  no  human  skill  or  energy  could  hope  to  achieve. 

Tho  countless  myriads  of  sand-grains  gathered  together  on  tho 

borders  of  some  of  our    sea-coasts  would,  if  unrestrained,  bo 

carried  onward  by  tho  drifting  wind,  thrown  shorewards  by  tho 

rising  tide,  or  seawards  by  heavy  rain-storms,  thereby  changing 

araeter  and  form  of  boundary  which  divides  sea  from 

land ;  thus  endangering  the  lives  and  possessions  of  all  those 

who  dwell  among  the  sand-plains  and  dunes.     But  fortunately 

there  exist  certain  reeds  whoso  favourite  place  of  growth  is 

among    the    sand-beds    in   which    lurks    the   danger.       Here 

flourishes  tho    "  sand   binder"   (Elymus   arenarius),  and    the 

"  marrnm  "  or  Norfolk  sand  reed     (Ammophila  arundinacea). 

These  plants  throwing   out  their   long   cord-liko  runners  and 

numerous  rootlets,  establish  a  tough   fibrous  net-work,  which 

effectually  restrains  tho  masses  of  sand,  and  keeps  thorn  from 

being  carried  about  by  ordinary  disturbing  causes. 

The  Norfolk  sand  reed,  unlike  its  cousin  of  the  marsh,  rarely 
grows  to  a  greater  height  than  three  feet  from  the  ground.  So 
important  are  tho  services  rendered  by  this  plant,  that  stringent 
laws  have  been  made  regarding  its  preservation ;  and  there  can 
be  little  doubt  that  very  large  tracts  of  sea-shore,  which  now 
lie  barren  and  next  to  valueless,  might,  by  the  introduction  of 
Ammophila  arundinacea,  be  rendered  fit  for  tho  reception  of 
Socks  and  herds. 

A  large  and  handsome  description  of  reed,  Arundo  donax, 
grows  extensively  in  many  parts  of  Southern  Europe.  It  may 
justly  bo  considered  the  largest  member  of  true  European 
grasses.  It  is  from  the  split  joints  of  this  description  of  reed 
that  tho  mouth-reeds  of  clarionets  and  some  other  wind  instru- 
ments are  made.  Rice  in  its  uncultivated  condition  may  be 
regarded  in  tho  light  of  a  marsh  reed.  Immense  tracts  of  wild 
rice  exist  in  many  parts  of  America,  affording  food  stores  and 
shelter  to  myriads  of  wild  fowl.  The  Indians,  too,  avail  them- 
selves of  these  vast  natural  grain  crops ;  pushing  their  light 
buoyant  canoes  through  the  closely-growing  stalks,  they  haul 
huge  bundles  of  tho  heads  of  ripe  grain  in  over  tho  gunwale  of 
the  boat,  and  beat  out  tho  rice  with  sticks,  thus  performing 
their  threshing  operations  before  reaping  time — a  feat  rather 
calculated  to  puzzle  an  English  farmer.  Cultivated  rice  (Oryza 
stativa)  appears  to  have  been  known  in  very  early  ages ;  both 
Dioscorides  and  Theophrastus  speak  of  it,  and  state  that  it  was 
brought  from  India.  Tho  Chinese  have  cultivated  rice  from 
periods  of  the  remotest  history.  It  was  not,  however,  grown 
in  America  until  about  the  year  1697.  Rico  is  grown  with 
tolerable  success  in  somo  parts  of  tho  south  of  Europe,  but  tho 
best  is  brought  from  South  Carolina.  Very  large  quantities  of 
Patna  rice  arc  also  made  use  of  in  this  country. 

In    considering   the  so-called  cereal   grasses   grown  in  this 
country,  it  is  both  curious  and  interesting  to  trace  the  relation- 
ship,   and    in    many   cases    striking    similarity,    which 
between  them  in  growth,  notwithstanding  the  different  position 
they  hold  when  ranked  according  to  their  value  and  usefulness. 
Tho  term   Triticum  has  been  applied  to  that  genus  of  plants  to 
which  tho  various  kinds  of  wheat,  as  well  as  that  plague  of 
farmers    and    gardeners,  tho    common    couch-grass,  or 
belong.     Tho  barley,  oat,  rye,  canary-grass,  etc.,  have  each  their 
representatives  amongst  the  wild  grasses  of  our  fields,  hedge- 


rowH,  and  meadows ;  and  it  ia  from  a  gathering  together  of  these 
that  oar  beat  hay  oropa  are  mainly  formed.  The  oooch-grMa 
(Triticum  repent)  haa  been  called  tho  black  abeep  of  its  family, 
bat  a  little  patient  investigation  will  servo  to  ahow  that  oven 
thia  maoh-deapiaed  weed  has  it*  good  qualities.  The  undcr- 
runner  or  root,  so  remarkable  for  its  length,  tough- 
noHB,  and  powers  of  reproduction,  has  not  uufroquently  served, 
during  iwrioda  of  want  and  scarcity,  to  prolong  the  lives  of  tho 
famished  poor  who  possessed  thrift  and  practical  knowledge 
enough  to  gather  and  partake  of  it.  A  considerable  quantity  of 
saccharine  matter  liea  atored  np  in  the  rnnners  of  thia  member 
of  tho  f  ujiily  Triticum.  Pigs  fatten  rapidly  on  food  prepared 
from  them.  Tho  celebrated  Ariali  gran*  of  India,  which  ia  held 
in  irach  high  onteem  by  the  keepers  of  horses  of  that  country,  in 
closely  allied  to  tho  couch  of  England  in  mode  of  growth  and 
tho  nature  of  tho  awoot  products  yielded  by  tho  underground 
runncra  or  roots.  The  term  Triticum,  applied  to  tho  genua  of 
plants  under  consideration,  is  derived,  according  to  Varro,  from 
tritum,  ground  or  rubbed  ;  as  wo  say,  to  triturate,  or  crush  by 
tho  aid  of  a  pestle  and  mortar,  or  such  like  contrivance.  Both 
tho  early  Egyptians  and  Jews  cultivated  and  consumed  grain 
extensively,  and  so  great  is  tho  vitality  possessed  by  the  seed* 
of  this  order  of  plants,  that  wheat-grains  found  in  mummy-canes 
discovered  in  both  Egypt  and  Thebes,  which  had  probably  lain 
buried  for  several  thousands  of  years,  germinated  freely  when 
subjected  to  the  stimulating  action  of  light,  heat,  moisture,  air, 
and  soil.  Who  then  shall  say  how  long  the  seeds  of  grasses  and 
other  plants  may  remain  locked  np  within  tho  coffers  of  tho 
deep  quiet  earth,  without  parting  with  the  germ  of  life  with 
which  a  wise  Creator  has  c  ndowed  them  ?  It  is  usual  to  speak 
of  what  is  called  common  wheat  as  Triticum  vulgare ;  but  under 
tho  same  head  must  bo  classed  two  varieties  of  the  same  species 
of  plant — viz.,  Triticum  cettivum  and  Triticum  hybernum. 
Those  last-mentioned  kinds  differ  in  their  periods  of  growth, 
and  although  they  have  been  found  growing  wild  in  both  Siberia 
and  Persia,  it  is  difficult,,  if  not  impossible,  to  assign  any  parti- 
cular country  as  being  tho  place  of  their  origin.  Still,  it  is 
important  to  bear  in  mind  tho  distinctive  habits  of  the  two 
varieties,  as  that  called  Trilicum  asstivum  is  the  true  type  of  all 
tho  kinds  of  wheat  known  in  this  country  as  spring  and  summer 
wheats ;  whilst  Triticum  hylernum  is  tho  family  head,  so  to 
speak,  of  all  the  summer  or  winter  wheats  properly  so  called. 
Then  wo  have  Trilicum  turgidum,  cone,  turgid,  or  English 
wheat,  of  which  about  ten  well-marked  varieties  are  enumerated. 
Tho  quality  and  number  of  grains  produced  by  any  particular 
variety  may,  however,  be  materially  influenced  by  careful  selec- 
tion of  seed  and  proper  management.  Tho  change  of  character 
thus  set  up  in  wheat  plants  is  clearly  and  curiously  shown  by  a 
series  of  experiments  carried  out  by  Mr.  Hallet,  of  Brighton, 
a  well-known  agriculturist.  This  gentleman,  in  the  year  1857, 
selected  an  ear  of  corn  which  measured  4J  inches  in  length,  and 
yielded  forty-seven  grains  of  wheat ;  from  these  selection  was 
made,  and  in  the  year  1861  an  ear  was  produced  which 
measured  8f  inches  long,  and  yielded  12  J  grains  with  eighty 
stalks  or  reeds  springing  from  one  crown  of  roots  formed 
from  a  single  grain.  Thus  it  will  be  seen  that  attributes  well 
calculated  to  lead  the  casual  observer  to  imagine  that  a  dis- 
tinct species  of  wheat  was  before  him,  may  be  brought  about  by 
management  and  judicious  selection. 

Bearded  wheat  (Triticum  durum)  is  a  native  of  Switzerland. 
Thero  are  several  varieties  of  this  plant,  all  of  which  produce 
summer  wheats,  and  ace  extensively  cultivated  in  Spain,  Italy, 
Sicily,  etc.  Tho  bearded  wheats  of  tho  East  wo  cannot  dwell  on 
here.  There  are  yet  a  number  of  noteworthy  and  attractive 
grasses,  which  ore  cultivated  in  this  country  more  on  account  of 
their  beauty  of  appearance  than  absolute  utility.  Amongst 
these  we  may  mention  tho  stately  pampas  grass,  now  such  an 
admired  ornament  to  our  lawns,  and  tho  striped  ribbon-grass, 
and  breza  or  quaking  grass  of  our  garden  borders.  Unlike  tho 
true  grasses,  the  rush  family  ore  of  little  value  for  the  seed  they 
bear.  They,  with  tho  flags  and  sedges,  are  held  in  esteem 
according  to  the  utility  and  general  character  of  their  leaves 
and  stalks.  Tho  papyrus  of  the  lakes  and  rivers  of  Egypt 
(Fig.  1),  as  most  of  our  readers  will  bo  aware,  furnished  the 
principal  material  from  which  the  books  and  other  documents 
of  tho  ancient  Egyptians  were  formed.  Tho  Greeks,  too,  availed 
themselves  of  tho  samo  material  for  writing  on.  To  prepare 
the  papyrus  for  the  reception  of  the  inks  and  pigments  used  by 
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the  ancient  Egyptian  scribe,  long  flat  ribbons  or  strips  were 
taken  from  the  stalks  of  the  plants.  These  •were  coated  with 
a  species  of  paste  or  cement  yielded  by  the  plant,  crossed  one 
over  the  other,  as  shown  in  Pig.  2.  The  edges  were  then 
brought  close  to  each  other,  in  such  a  way  that  a  perfect  sheet 
was  formed.  The  surface  of  this,  when  dry,  was  polished  with 
a  smooth  sea-shell.  About  twenty  of  these  sheets,  when  joined 
at  their  ends,  constituted  the  scapus  or  roll  of  the  scribe. 
Pig.  3  represents  the  palette  or  writing-case  of  the  Egyptians, 
together  with  the  little  round  sticks  used  in  painting  hiero- 
glyphics. A  kind  of  pen  made  from  reed,  and  a  straight  round 
rod  of  scraped  cane,  appear  to  have  been  much  used  in  both 
•writing  and  painting  on  papyrus.  Figs.  4,  5,  and  6  represent 
a  set  of  these  instruments,  which  are  to  be  seen  at  the  British 


Another  species,  the  "  cana  grass"  (Erisphorum  vaginatum),  is 
found  growing  amongst  the  heather  on  much  drier  ground ;  this 
kind  bears  but  one  tuft  on  a  stem,  whilst  tho  marsh  cotton  has 
several. 

The  marshes  and  fens  of  both  England  and  thr>  north  of 
Europe  produce  several  species  of  round  rushes  (Fig.  9),  of  which 
Scripus  lacustris  is  an  example.  The  larger  kinds  are  used 
extensively  for  making  matting,  chair-bottoms,  placing  in  the 
joints  of  cooper's  work,  and  polishing.  The  smaller  kinds  were 
in  old  times  used  to  strew  on  the  floors  of  apartments  and 
places  of  entertainment.  Tho  wicks  cf  rushlight  candles,  as 
they  are  called,  are  made  from  the  common  round  rushes  partly 
stripped  of  their  covering 

The  beautiful  fibre  known  as  New  Zealand  flax  ia  procured 


Museum.  It  is  somewhat  curious  that  this  plant,  although  so 
closely  associated  with  Egypt  and  its  traditions,  should  be  so 
rare  in  that  country.  It  is,  however,  found  near  Jaffa,  and  in 
many  of  the  rivers  of  Abyssinia.  Boats,  shoes,  cordage,  head- 
dresses, and  a  variety  of  other  useful  matters,  are  made  from 
the  papyrus  rush.  The  largest  and  handsomest  rush  found 
growing  in  this  country  is  the  so-called  bulrush  (Typha  latifolia), 
represented  in  Fig.  7.  This  performs  its  part  in  the  economy 
of  Nature  by  absorbing  the  noxious  vapours  given  off  by  fens 
and  low-lying  marshes  ;  it  also  aids  by  its  progressive  growth, 
death,  and  decay,  in  forming  new  land  where  stagnant  water 
would,  without  vegetable  growth,  remain.  In  China  the  roots 
of  a  kind  of  bulrush,  Siripus  tuberosus,  are  extensively  used 
as  food ;  these  tubers  are  called  water-chestnuts,  are  eaten 
either  raw  or  boiled,  and  are  considered  beneficial  in  many 
complaints. 

The  cotton  rush  (Erisphorum  angustifolium)  is  one  of  the  most 
beautiful  and  attractive  plants  found  on  our  marshes  and  moor- 
lands (Fig.  8).  It  usually  grows  in  very  moist  ground,  throw- 
ing aloft  its  tuft  of  white  snow-like  cotton.  This  has  occa- 
sionally been  made  use  of  as  a  stuffing  for  pillows  and  cushions. 


from  a  plant  closely  resembling  our  common  marsh  flag,  and 
known  to  botanists  as  the  Phormium  tenax.  Each  flat,  sword- 
like  leaf  is  filled  with  an  immense  number  of  fine,  tough,  silk-like 
filaments  ;  these,  when  separated  by  soaking  and  scraping  from 
the  juices  of  the  plant,  can  be  worked  up  into  excellent  thread 
used  in  making  native  cloth,  twine,  and  cordage.  The  dried 
leaves  are,  without  preparation  of  any  kind,  used  for  fastening 
together  the  poles  employed  in  the  construction  of  the  "pahs," 
or  native  fortifications ;  lashings  and  fastenings  of  various 
kinds  are  also  made  from  the  same  excellent  native  production. 
Some  difficulty  has  hitherto  been  experienced  in  freeing  the 
fibre  from  its  resinous  qualities;  that  has,  however,  been  at 
length  achieved,  and  it  has  been  discovered  that  a  cement  ad- 
mirably adapted  for  letters  and  parcels  can  be  manufactured 
from  the  refuse.  This  curious  production  possesses  the  valuable 
property  of  remaining  unacted  on  by  moisture  after  having 
been  once  securely  stuck  to  the  surface  of  the  paper  it  is 
used  to  unite. 

There  are  yet  remaining  for  notice  several  important  and 
valuable  members  of  the  rush  family,  but  a  consideration  of 
them  must  be  reserved  for  our  next  paper. 
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HUMAN  PHYSIOLOGY.— V. 

DESTRUCTION  of  tiasue  and  change  of  structure  are  the  neoes- 
aary  consequences  of  ovon  thoiio  functions  that  are  indispensable 
uuanoe  of  lii'.-.  Kvry  breath  we  draw,  every  beat 
df  our  heart*,  causes  wan  to  of  the  material  of  the  body  ;  and 
thin  wiiate  ia  largely  increased  when,  in  addition  to  those  passive 
and  involuntary  actions,  wo  add  active  exertion.  We  cannot 
lift  u  finger  or  walk  a  yard  without  helping  forward  this  change, 
whit-li  in  for  over  proceeding. 

as  waste  and  decay  take  place  thus  continually,  it 
follows  that  if  the  body  ia  to  be  sustained — if  provision  is  to  bo 
r  its  growth  and  increase — new  material  must  be  as 
tly  furnished  as  the  old  tissues  waste.  It  is  to  provide 
.v  iimtfriul  to  supply  the  place  of  the  destroyed  struc- 
iiat  we  take  food.  In  considering  the  subject  of  food, 
ill  have  to  look  at  it  in  two  lights — first,  as  to  its 
;  secondly,  as  to  the  sources  whence  it  is  derived.  It 
has  boon  already  said  that  tho  object  of  food  is  to  sustain  and 
nourish  tho  body,  to  enable  it  to  perform  the  work  it  has  to  do, 
and  in  youth  to  increase  its  size  and  grow  to  its  full  pro- 
portioii.  For  tho  proper  performance  of  those  duties  two  groat 
differing  classes  of  nourishment  are  necessary — one  called  tho 
plastic,  or  nitrogenous,  the  elements  included  in  which  are  sup- 
posed to  go  directly  to  tho  formation  of  the  tissues  ;  all  of  tho 
members  of  this  class  contain,  as  its  narao  implies,  a  certain 
proportion  of  nitrogen,  and  are  derived  mainly,  though  not 
entirely,  from  tho  animal  kingdom ;  the  chief  of  these  are 
fibrine,  albumen,  caseino,  gelatine,  and  gluten.  The  first  four 
are  almost  exclusively  of  animal  origin,  whilst  tho  gluton  is  a 
vegetable  product ;  fibrine,  albumen,  and  gelatine  enter  into 
the  composition  of  butchers'  meat,  poultry,  and  fish ;  caseino  is 
found  in  milk  ;  gluten  in  most  vegetable  foods,  in  tho  largest 
proportion  in  wheat.  Tho  other  class  of  food  is  called  car- 
bonaceous, or  heat-producers ;  this  supplies  the  fuel  for  tho 
respiratory  process,  and  furnishes  tho  heat  of  tho  body.  Tho  ele- 
ments included  in  this  class  come  from  both  the  animal  and  vege- 
table, and  include  the  fats,  starches,  and  saccharine  principles. 
The  office  of  all  these,  as  has  been  said,  is  to  produce  heat,  and 
for  this  purpose  the  fats  are  the  most  powerful  agents  ;  but,  in 
addition  to  this  their  main  office,  they  serve  other  important 
purposes  in  aiding  in  the  digestion  of  the  nitrogenous  elements 
of  the  food.  The  digestive  power  of  the  pancreatic  fluid  de- 
pends in  a  great  measure  upon  tho  presence  of  fat,  and  it  is 
believed  that  it  is  largely  concerned  in  the  production  of  bile. 
Its  presence  in  largo  quantities  in  the  nerve-centres  shows 
that  it  serves  some  important  office  in  nervous  action,  and  by 
its  mechanical  presence  it  gives  roundness  and  suppleness  to 
the  form,  and,  owing  to  its  bad  conducting  power,  helps  to 
preserve  the  heat  of  tho  body.  The  starches  and  sugars  are 
also  heat-producers,  but  by  no  means  such  energetic  ones  as 
tho  fata ;  these,  by  their  digestion,  become  changed  into  various 

ids.  They  are  largely  concerned  in  the  production  of  fat, 
as  is  shown  by  tho  rapidity  with  which  animals  fatten  that  are 
fed  on  diets  rich  in  farina  and  sugar. 

As  to  the  sources  of  food,  they  are  confined  entirely  to  tho 
animal  and  vegetable  kingdoms.  No  instance  has  yet  been 
met  with  where  an  animal  had  tho  power  of  deriving  its  nou- 
rishment directly  from  tho  mineral  world ;  although  it  is  a  curious 
fact,  that  in  some  of  the  deep  sea-dredgings  recently  made, 
when  the  inud  from  the  bottom  of  the  ocean  was  examined,  it 
was  found  to  teem  with  abundance  of  tho  lowest  forms  of  animal 
life,  but  did  not  present  a  trace  of  any  vegetable  organism. 
Man  almost  universally  derives  his  food  from  both  tho  animal 
and  vegetable  kingdoms ;  and  there  can  bo  little  doubt,  from 
the  formation  of  his  teeth  and  the  structure  and  shortness, 
as  compared  with  vegetable  feeders,  of  his  alimentary  canal, 
bhat  he  was  intended  so  to  do ;  for,  although  it  cannot  be  denied 
that  it  is  possible  for  him  to  derive  all  the  elements  necessary 
for  his  support  from  the  vegetable  world  alone,  it  is  quite  certain 
that,  to  enable  him  to  do  so,  he  must  expend  a  much  larger 
amount  of  vital  force  than  is  called  for  when  he  lives  on  a 
mixed  diet ;  he  does,  in  fact,  in  the  latter  case,  utilise  the  work 
already  done  by  the  lower  animal  on  which  he  feeds,  as  that  in 
its  turn  has  appropriated  and  made  its  own  the  work  the  vege- 
table has  accomplished,  in  absorbing  and  preparing  the  mineral 
elements  which,  without  this  preparation,  would  have  been  un- 
Available  for  the  support  of  n.nimft.1  life. 


Bach,  then,  being  the  object*  and  the  xmroe*  of  the  food  of 
man,  we  moat  now  consider  in  detail  tho  different  varietien 
of  which  tliia  food  U  composed.  But,  before  doing  ao,  it 
may  be  well  to  atop  and  consider  for  a  minute  the  quantity 
of  tho  primary  element*  that  are  absolutely  neoeaiary  for 
the  anpport  of  life.  By  a  careful  calculation  it  haa  bean  found 
that  a  man  requires,  to  keep  himaelf  alive,  a  daily  supply  of 
4,100  grains  of  carbon  and  100  grain*  of  nitrogen.  These 
quantities  are  contained  in  two  pound*  four  oancea  of  bread ; 
but  though  thin  or  even  a  larger  quantity  of  bread  or  of  any 
other  article  containing  an  equal  amount  of  carbon  and  nitro- 
gen would  sustain  life  for  a  short  time,  it  haa  been  found  that 
health  cannot  be  maintained  on  any  one  article  of  diet  save 
milk,  though  it  contain  within  itoelf  all  the  necessary  element* 
for  tho  support  of  life.  Doga  fed  on  white  bread  and  water  died 
of  starvation  in  fifty  daya ;  rabbits  and  guinea-pigs  fed  exclu- 
sively on  any  of  the  following  substance* — wheat,  oata,  barley, 
cabbage,  or  carrots— died  in  fifteen  days,  whilst  if  they  wero 
given  in  succession  or  alternately,  no  evil  results  followed. 

The  first  great  necessity  for  the  support  of  animal  life  ia 
water,  for  without  it  the  others  would  be  useless.  The  impor- 
tance of  water  will  bo  at  once  perceived  when  we  remember 
that  75  per  cent,  of  the  blood  and  of  the  fleshy  covering  of 
tho  body  is  composed  of  it,  and  that  from  the  body  in  the 
course  of  the  day  about  five  pounds  and  a  half  of  water  is  ex- 
creted by  tho  lungs,  the  skin,  and  the  kidneys.  It  is  taken 
into  the  body,  both  separately  and  in  combination  with  other 
foods,  there  being,  in  fact,  no  food,  however  solid,  which  does  not 
contain  a  certain  proportion  of  it,  and  of  many  it  forms  the 
largest  part.  Many  succulent  vegetables  contain  80  to  90  per 
cent. — potatoes,  75  per  cent. ;  new  milk,  88  per  cent. ;  and 
beer,  ale,  skim  milk,  etc.,  90  per  cent.  The  duties  water  has  to 
perform  in  the  body  are  mainly  two :  it  serves  to  dissolve  the 
food,  and  enable  the  nutritive  parts  of  it  to  be  carried  into  the 
circulation ;  and  on  tho  other  hand,  it  dissolves  out  the  worn 
materials  and  conveys  them  out  of  the  body.  In  addition  to 
these  functions,  by  its  evaporation  from  the  surface  of  the  body 
and  the  air-passages,  it  helps  to  regulate  its  temperature,. 

Of  tho  foods  derived  from  the  animal  kingdom,  we  must  first 
consider  milk.  This  may  be  taken  as  the  type  of  what  every 
food  should  be,  for  it  contains  within  itself  all  the  elements 
necessary  for  tho  support  of  the  animal  organism.  In  some 
countries  it  forms  tho  chief  diet  of  the  people,  and  wherever  it 
can  be  easily  procured  it  is  largely  consumed.  Its  component 
parts  are  water ;  caseine,  which  represents  tho  albuminous 
group  ;  cream  or  butter,  representing  tho  fats  and  sugar  of  milk, 
the  saccharine,  the  latter  two  being  the  carbonaceous  elements. 
The  proportion  of  those  constituents  varies  according  to  the 
animal  from  which  it  is  derived.  Asses'  milk  is  that  which 
most  nearly  approaches  in  composition  the  human  milk,  but 
this  has  less  than  a  third  of  the  quantity  of  the  fatty  element ; 
whilst  cows'  milk,  containing  nearly  the  same  proportion  of 
cream,  has  three  times  as  much  caseine,  and  only  two-thirds  aa 
much  sugar  of  milk.  To  make  cow's  milk,  therefore,  a  fit 
food  for  young  infants,  it  is  necessary  that  it  should  bo  diluted 
with  water,  and  have  sugar  of  milk  added  to  it.  Cheese,  which 
is  tho  caseine  of  milk  separated  from  it  by  the  addition  of  an 
acid,  contains  a  large  proportion  of  nitrogen,  and  is  a  very 
nutritious,  but  not  very  digestible  substance. 

Our  supplies  of  meat  food  are  derived  from  several  sources, 
but  mainly  from  the  ox,  sheep,  and  pig;  its  nutritive  value 
depends  principally  upon  the  proportion  of  lean  which  it  con- 
tains, but  there  is  little  difference  in  the  relative  nutrition  of 
the  meats  derived  from  these  three  sources.  Horseflesh  is 
but  little  used  in  this  country,  but  has  within  the  last  few 
years  come  into  rather  extensive  demand  in  France.  Venison, 
and  the  flesh  of  other  wild  animals,  is  equally  nutritious  with 
beef  and  mutton,  and  when  properly  cooked  is  more  digestible. 
Poultry  and  rabbits  are  not  in  themselves  very  nourishing,  as 
they  contain  too  little  fat.  Fish  also,  with  the  exception  of 
mackerel,  eels,  and  salmon,  are  deficient  in  fat,  and  in  nutritive 
value  very  inferior  to  flesh.  Eggs  contain  a  certain  proportion 
of  fatty  matter,  but  a  much  larger  proportion  of  nitrogen  ;  the 
fatty  matter  is  found  in  the  yolk,  but  it  is  preferable  to  take 
the  whole  egg  than  an  equal  weight  of  the  yolk  alone.  Fats  in 
some  form  are  an  absolute  necessity  as  an  article  of  food.  Those 
derived  from  the  animal  kingdom  are  mainly  butter,  lard,  suet, 
and  dripping;  in  most  cases  it  exists  in  sufficient  quantity  in 
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the  other  articles  of  food.  From  the  vegetable  kingdom  are 
derived  various  oils  and  fatty  matters,  such  as  olive  oil,  cocoa 
butter,  etc. 

Of  vegetables  the  cereals  occupy  the  principal  place;  the 
chief  among  them  in  this  country  is  wheat;  from  wheat  is 
prepared  the  flour  of  which  the  bread  that  is  eaten  by  the  great 
bulk  of  the  people  of  the  British  Islands  is  made.  The  grain 
of  whoat  is  formed  of  an  outer  covering  of  bran,  inside  which 
there  is  a  layer  of  nitrogenous  matter,  and  within  that  the  flour. 
The  latter  should  constitute  80  per  cent,  of  the  whole  grain 
when  ground.  The  meal  is  passed  through  a  series  of  sieves, 
which  reduce  it  to  the  varying  degrees  of  fineness  known  as 
"households"  and  "best  flour;"  practically,  households  is 
the  best  for  family  use,  for  though  in  casting  away  the  bran  a 
certain  proportion  of  'ine  nutritive,  and  a  large  amount  of  the 
mineral  elements  of  the  wheat  are  lost,  yet  50  per  cent,  of  the 
bran  is  completely  indigestible,  and  when  taken  into  the  ali- 
mentary canal,  instead  of  adding  to  the  nutritive  property  of  the 
food,  acts  as  an  irritant,  and  thus  causes  waste,  and  probably  pre- 
vents the  absorption  of  even  some  of  the  other  nutritive  elements. 

The  other  grains  used  in  this  country  as  food  ara  mainly 
oats,  barley,  Indian  corn,  and  rice.  Oatmeal,  which  is  so 
largely  used  in  Scotland,  is  made  by  grinding  the  whole  grain, 
deprived  of  its  outer  husk,  into  a  rather  coarse  powder ;  it  is 
more  nutritious  than  wheaten  flour,  but  not  so  easy  of  diges- 
tion, and  cannot  be  made  into  bread,  but  is  used  in  the  shape 
of  cakes  or  porridge :  it  is  still  very  largely  consumed  in  Scotland 
and  by  the  labouring  classes  of  England.  The  grain,  deprived 
of  its  outer  skin  and  crushed,  is  called  groats,  and  is  much  used 
for  the  preparation  of  gruel. 

The  use  of  barley  meal  prevails  extensively  in  the  north  of 
Europe,  but  not  so  much  in  England  as  formerly ;  yet  even 
now  a  good  deal  is  consumed  in  the  southern  counties  and  in 
Wales.  The  flour  resembles  that  of  wheat  very  much  in  appear- 
ance, but  is  not  so  nutritious,  and,  like  that  of  the  oat,  will  not 
by  itself  make  good  bread ;  it  is  generally  eaten  in  the  shape  of 
cakes,  or  as  porridge.  Barley,  when  deprived  of  its  husk  and 
rounded,  is  called  "  pearl  or  Scotch  barley,"  and  is  much  used 
for  making  drinks  for  invalids,  and  for  thickening  soups. 

Maize,  or  Indian  corn,  since  the  famine  in  Ireland,  has  been 
extensively  used  in  that  country,  and  it  forms  the  largest  part 
of  the  farinaceous  food  of  the  inhabitants  of  America,  Italy,  and 
Spain.  The  meal  is  very  nutritious,  but  has  a  peculiar  harsh 
taste,  and  does  not  make  good  bread.  It  is  generally  eaten  in 
the  shape  of  stirabout,  or  porridge,  with  milk  or  treacle.  By  its 
exclusive  or  very  large  use  the  health  of  the  people  fed  on  it  is 
found  sooner  or  later  to  suffer ;  diarrhoea  is  often  set  up,  and 
in  Italy  it  is  said  to  produce  a  peculiar  disease  of  the  skin — a 
kind  of  leprosy,  accompanied  by  great  depression  and  melan- 
choly, with  a  tendency  to  commit  suicide  by  drowning.  In 
America  the  young  green  ears  are  eaten  boiled  in  milk,  and 
form  a  very  agreeable  dish.  The  meal  ground  finely,  and  de- 
prived of  its  acrid  principle  by  a  chemical  process,  forms  the 
•numerous  "corn  flours"  so  much  in  favour  now  for  the  pre- 
paration of  puddings,  etc. 

Eice  is  the  food  of  the  natives  of  India  and  China,  but  in 
this  country  is  used  more  as  an  article  of  luxury  than  as  a 
necessary  food.  In  nutritive  power  it  is  less  than  the  other 
cereals,  but  much  exceeds  them  in  the  proportion  of  its  carbona- 
•ceous  or  heat-forming  element ;  it  is,  therefore,  a  good  adjunct 
to  those  meats  which  contain  much  nitrogen,  such  as  poultry, 
veal,  and  fish.  In  times  of  scarcity  it  has  been  used  as  a  sub- 
stitute for  potatoes,  but  cannot  permanently  supply  their  place, 
either  on  the  score  of  nutriment  or  economy. 

There  are  several  other  varieties  of  grain  used  in  various 
parts  cf  the  world,  but  in  this  country  they  are  almost  entirely 
unknown. 

The  next  great  class  of  vegetable  foods  is  that  of  the  legumes ; 
this  includes  peas,  beans,  lentils,  and  various  other  less  used 
pulses.  Of  these,  peas  are  the  most  generally  and  largely  con- 
sumed, and  may  be  taken  as  a  type  of  the  class  ;  they  are  the 
most  nutritious  of  all  the  vegetable  foods,  being  rich  in  nitro- 
gen, and  also  somewhat  exceeding  wheat-flour  in  the  quantity  of 
carbon  they  contain  ;  they  should  never  be  used  whole  or  with 
their  skins,  as  these  are  completely  indigestible,  and,  like  the 
bran  of  wheat,  cause  irritation  and  consequent  waste,  of  the 
other  parts  of  the  food. 

We  come  now  to  another  great  division  of  vegetable  foods — • 


the  starches.  This  includes  arrowroot  in  its  various  varieties, 
sago,  tapioca,  tous  les  mois,  etc. ;  all  these  consist  almost  en- 
tirely of  starch,  are  very  poor  in  nitrogen,  and  rich  in  carbon, 
consequently  have  very  little  nutritive  value,  but  form  useful 
foods  when  cooked  in  milk,  especially  for  invalids ;  if  water 
only  is  used  in  preparing  them,  they  form  a  jelly -like  mass, 
which  is  only  very  partially  digested.  Of  that  class  of  food 
which  goes  by  the  common  name  of  vegetables  the  potato 
stands  first,  both  on  account  of  its  more  extensive  use,  and  its 
economy  and  nutritive  power  as  compared  with  the  other  va- 
rieties. "  Its  flavour  is  agreeable  and  constant,  its  supply 
abundant,  and  its  preparation  easy ;  its  action  in  the  body  is 
unaccompanied  by  any  inconvenience,  and,  in  reference  to  the 
country  population,  its  cost  is  small."  Of  its  history,  it  is 
well  known  that  it  was  introduced  into  this  country  from  Ame- 
rica by  Sir  Walter  Raleigh  in  the  sixteenth,  century,  and  has 
ever  since  that  time  been  steadily  advancing  in  popular  favour ; 
so  that  now  it  is  in  this  country  more  extensively  used  than 
any  other  food,  save,  perhaps,  wheaten  bread.  Its  absolute 
nutritive  value  is  not  great,  and  it  consequently  requires  to  be 
eaten  with  some  nitrogenous  adjunct,  as  buttermilk  in  Ireland. 
The  mealy  varieties  are  the  most  digestible,  and  boiling  in  the 
skins  is  the  most  economical  method  of  cooking  them. 

Green  vegetables  and  the  other  roots  may  be  classed  together 
Of  these,  the  parsnip  stands  next  to  the  potato  in  point  of  nu- 
triment, then  carrots,  then  turnips  and  onions.  All  these  vege- 
tables are  more  valuable  on  account  of  their  anti-scorbutic 
properties  than  simply  for  their  nutritive  qualities.  In  this 
respect  the  potato  still  holds  the  first  rank,  and,  in  consequence 
of  this,  it  is  now  an  almost  universal  practice  to  provide  potatoes, 
either  fresh  or  preserved,  as  part  of  the  dietary  of  seamen  and 
passengers  on  board  ship. 

Other  materials  for  food  are  occasionally  found  amongst  the 
sea-weeds  which  so  profusely  strew  our  shores,  and  amongst 
the  multitudinous  varieties  of  fungi.  Of  the  latter,  the  only 
ones  of  any  importance,  or  in  general  use,  ara  the  common 
mushroom  and  the  truffle,  and  these  must  be  looked  upon  rather 
as  flavourers  or  condiments  than  as  food. 

Very  widely  distributed  and  in  extensive  use  is  the  next  class 
of  food — the  sugars.  These,  like  the  starches,  are  deficient  in 
nitrogen,  are  heat-producers  and  not  tissue-formers,  save  as 
regards  fat.  Sugar  is  met  with  in  two  forms — solid  as  sugar, 
and  liquid  as  molasses ;  that  which  is  used  in  this  country  is 
prepared  almost  exclusively  from  the  sugar-cane ;  but  a  very 
large  quantity,  used  mostly  in  France,  is  extracted  from  the 
beet-root;  and  in  America  a  considerable  part  cf  the  supply 
is  derived  from  the  maple  tree. 

Other  items  derived  from  the  vegetable  kingdom  are  condi- 
ments and  spices.  These,  whilst  having  no  nutritive  value  of 
their  own,  act  as  flavourers  ;  and  thus  food  which,  without  them, 
would  be  insipid  and  repugnant,  by  their  aid  is  rendered  pleasant 
and  palatable. 

Two  more  classes  remain,  both  beverages,  and,  in  some 
respects,  antagonistic  ones.  The  first  includes  tea,  coffee,  and 
cocoa ;  the  second  alcoholic  drinks. 

Of  the  first  it  may  be  said  that  their  use,  or  that  of  substitutes 
similar  in  kind,  is  spread  over  the  whole  world.  The  main  ele- 
ments necessary  seem  to  be  "  an  astringent  matter,  a  volatile 
oil,  and  a  crystallisable  body  rich  in  nitrogen."  Vegetable  in- 
fusions containing  these  principles  are  used  equally  in  the  arctic 
region  as  in  the  tropics.  As  to  the  part  they  fulfil  in  the  animal 
economy,  but  little  is  satisfactorily  settled.  That  they  have 
little  direct  nutritive  power  is  clear  from  their  composition. 

Dr.-  Edward  Smith  states  that  tea  promotes  the  vital  func- 
tions of  the  body,  and  assists  in  the  transformation  of  fatty 
and  starchy  foods,  in  this  way  quickening  digestion;  that  it 
increases  the  action  of  the  skin  and  induces  perspiration,  so 
lowering  the  temperature  of  the  body;  that  it  increases  the 
respiratory  function,  and  so  causes  an  increase  in  the  quantity 
of  carbonic  acid  expired  by  the  lungs.  He  also  alludes  to  the 
lightness  and  cheerfulness  which  follow  its  use,  and  have  earned 
for  it  the  title  of  "  the  cup  that  cheers  but  not  inebriates." 
On  the  other  hand,  to  excessive  tea-drinking  many  physicians 
attribute  a  large  quantity  of  the  dyspepsia  so  common  at  the 
present  day.  Coffee  is  said  to  have  in  some  respects  a  contrary 
effect  to  that  of  tea  (acting  like  alcohol),  in  that  it  lessens  the 
action  of  the  skin,  and  does  not  affect  the  respiratory  function 
to  the  same  degree  as  tea. 
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Cocoa,  in  addition  to  tho  i.t'-r  principle!  common  to  it  am 
tea  and  ooffeo,  c  •,  called  ooooa 

butter,  HI. 'I  is  .    •         .  :.t!y  much  more  nutritious  thu: 

<.••;,'<>  quantity  df   fit  it  rother  an 
ith  weak  stomachs,  and  to  obviate  thin 

many  excel l-  H  of  ooooa  arc  now  made,  in  which 

•  certain  proportion  of  tho  fatty  matter  in  removed. 

Tiie  u-o  .  !   :':•••!!•!.:  -,l   lii|uora  in  some  sliapo  is  even  more 

:  road  than  that  <>f    !'.••    previous  class 

•untry  may  bo  d. .  o  heads 

liquors,  wine*,  ami  ardent  opiri!  -I  ckua  con- 

.Jit  of   nutriment,  wines  tho  next,  ant 

npirit.s  hardly  a  trace.     Hut  thoir  value  as  ui ' 

on  tho  amount  of  nutriment  tlioy  contai: 
all  act  as  stimulants  to  the  nervous  system,  and  increase  the 
respiratory  changes,  but  thoir  action  varies  acco: 

f  alcohol  taken.     Boer  and  ale  act  on  tho  respiratory 

IIH  in  DOOM  [Ui  not  of  their  saccharine  and  nitrogenous 

elements  ;  wine,  cidor,  and  perry  have  similar  actions ;  brandy 

-ion  the  respiratory  function ;  whisky  is  un. 

and  ruin,  like  ale,  in  a  true  restorative,  and  ^U-UUIIH  tho  vital 

Thoir  mode  of  action  and  their  ultimate  destination 

is  ntill  a  matter  of  dispute.     Lie-big  thinks  they  arc  burnt  or 

»ly,  and  thus  goto  produce  heat.    Dr.  K.  .Smith 

•icrs  believe  that  they  are  simply  nerve-exciters,  and  pass 

.  >ut  of  the  system.     Dr.  Thudicum  holds  that  they 

are  oxidised  in  tho  body,  and  are  a  true  food. 

Tho  only  other  elements  to  bo  mentioned  ore  tho  mineral 
elements.  These  are  mainly  phosphorus,  sulphur,  potash,  soda, 
iron,  and  magnesia.  All  of  these  are  taken  in  combination  with 
tho  other  elements  of  food,  but  there  is  one  other  which  requires 
to  bo  taken  in  larger  quantity  than  it  can  be  met  with  in  com- 
bination. This  is  salt.  The  absolute  necessity  of  a  certain 
portion  of  this  element  is  proved  by  tho  fact  that  animals  fed 
on  food  from  which  all  salt  has  been  removed  die  rapidly  of 
starvation.  Its  presence  also  in  large  quantities  in  all  tho 
secretions  is  another  evidence  of  the  same  necessity.  So  well 
has  this  been  understood  in  all  time,  that  one  of  the  most 
severe  punishments  of  barbarous  ages  was  to  feed  criminals  on 
food  destitute  of  salt.  The  office  it  fulfils  is  uncertain,  but 
it  is  highly  probable  that  it  chemically  changes  tho  food  into  a 
condition  enabling  it  to  be  absorbed. 

We  have  now  considered  all  tho  main  factors  of  the  food  of 
man,  and  in  the  next  paper  shall  describe  tho  changes  that  food 
undergoes  in  tho  alimentary  canal,  and  trace  it  to  its  final  desti- 
nation— the  blood. 


READINGS  IN  LATIN.— XL 

PLAUTUS. 

LATIN  comedies  are  among  the  earliest  specimens  of  Roman 
authorship  that  have  come  down  to  our  time ;  and  of  the 
many  authors  who  have  distinguished  themselves  by  their  pro- 
ductions in  this  branch  of  literature,  Plautus  and  Terence 
are  the  only  two  with  whose  works  we  are  at  all  intimately 
acquainted.  Tho  forms  of  their  works  are  based  upon  Greek 
originals,  as  is  the  case  with  nearly  all  Roman  poetry,  the 
scenery  being  laid  in  Greece,  and  the  very  names  of  the  charac- 
ters being  Greek  also.  Indeed,  many  of  those  plays  are  ac- 
knowledged adaptations  of  existing  Greek  comedies,  while, 
strangely  enough,  the  sentiments  expressed  are  those  of  inhabi- 
tants of  Rome.  But  although,  as  we  have  said,  these  comedies 
date  from  an  early  period  in  the  history  of  Roman  litera- 
ture, the  dramatic  art  was  not  of  remarkably  early  growth  in 
Rome.  Four  centuries  had  elapsed  from  the  building  of  tho 
city  before  dramatic  exhibitions  ware  introduced  there  for  the 
first  time,  and  tho  comedies  of  Plautus  bear  a  date  not  very  long 
posterior  to  that  period.  Plays  were  first  introduced  into  Rome 
from  Etruria,  which  was  in  all  probability  colonised  from 
Greece  at  a  very  early  period,  and  thus  the  dramatic  art  itself 
may  be  said  to  have  come  to  Rome  indirectly  from  Greece. 
Considering  the  early  dates  of  the  comedies  of  Plautus,  they  are 
in  every  respect  very  remarkable  productions  ;  the  plots  are 
carefully  and  intelligently  elaborated ;  the  language,  though 
archaic  in  form  and  construction,  is  plain  and  intelligible,  and 
the  humour  genuine  and  seldom  offensive.  Indeed,  one  can 
hardly  understand  how  Horace,  a  man  of  refined  taste,  and 
evidently  very  capable  of  appreciating  humour,  could  pass  upon 


the  writings  of   Plautus  the   severe   criticism  in  bis  "An 
Pootica,"  line*  ~ . 

"  At  vestri  proavi  Plautinos  et  numoros  et 
Laadavore  aol«s;  ulntium  patirater  utrurnqoe, 
No  dicmm  stulte,  mirati." 

(Out  your  anorstors  prais«4  tho  poetry  sad  wit  of  Plaatns,  accord* 
iutf  him  iu  both  re*p«cU  a  leoiant,  not  to  say  sjtopid  admiration.) 

M.  Accius  Plautns,  or  T.  Bfaeefa*  Plautus — for  there  is  some 
dispute  about  tho  correct  form  of  bis  name,  was  born  B.C. 
'••••  !••!.  lie  lived, accordingly, about  the  period 
of  the  Second  Punic  War. 

Our  specimen  of  Plautus  is  taken  from  hie  comedy  of  the 
"  TrimunmuB,"  or  Three  Pieces  of  Money,  adapted,  as  the 
author  says  in  tho  prologue,  from  a  Greek  original—"  Philemo 
scripsit,  Plautus  vortit  barbare  "  (Written  by  Philemo,  turned 
by  Plantus  into  the  vernacular) .  The  plot  tarns  upon  a  sum  of 
money  which  has  been  entrusted  to  one  Callicles  by  Charmides 
for  tho  benefit  of  hi«  son  during  his  absence  in  foreign  lands. 
In  the  eyes  of  his  friend  Megaronides,  ho  appears  to  have  be- 
trayed his  trust,  and  he  accordingly  call*  upon  him  to  explain 
his  conduct.  He  is  able  to  do  so  satisfactorily,  and  Megaronidc* 
reproaches  himself  for  his  ill-grounded  suspicions. 

TBINUMMUS,  ACT  I.,  Sc.  2,  1.  150—185. 

MEOAHON  IDES— C  A  LLICLES. 
ME.  Pansa.  Vicisti  castigatorem  tuum  ;  150 

Occlusti  lingnam  ;  nihil  est,  qui  respondeam. 
CA.  Nunc  ego  to  quteso,  ut  me  opera  et  consilio  jnves, 
Communicesquo  bane  mecum  meam  provir.ciam. 
ME.  Polliceor  operam.      CA.  Ergo  ubi  eris  paullo  post? 

ME.  Domi. 
CA.  Numquid  vis?      ME.    Cures  tuam   fidcm.      CA.  Fit 

sedulo.  155 

ME.  Sed  quid  ais  ?      CA.  Quid  vis  ?     Mz.  Ubi  nunc  adu- 

lescens  habet  ? 

CA.  Posticulum  hoc  recepit,  quom  sedis  vendidit. 
ME.  Istuc  volebam  sciro,  i  sane  nunc  jam. 
Sed  quid  ais  ?      CA.  Quid  ?     ME.  Nunc  virgo  nempo  apud 

to  est.     CA.  Ita  est ; 

Jnxtaquo  earn  euro  cum  mea.     ME.  Recto  facis.  160 

CA.  Num  quid,  priusquam  abeo,  mo  rogaturu's  ?    MB.  Vale. 
Nihil  est  profecto  stultius.  neque  stolidius, 
Neque  mendaciloquius,  neque  argutum  magis, 
Neque  confidentiloquius,  neque  periurius, 

Quam  urbani  assidui  cives,  qnos  scurras  vocant.  165 

Atque  egomet  me  adeo  cum  illis  una  ibidem  traho, 
Qui  illorum  verbis  falsis  acceptor  fui : 
Qui  omnia  so  simulant  scirc,  nee  quidquam  sciunt. 
Quod  quisque  in  animo  habet  aut  habitnrust,  sciunt : 
Sciunt  id  quod  in  aurem  rex  reginae  dixerit ;  170 

Sciunt,  quod  Juno  fabulata  eat  cum  Jove ; 
Quae  neqne  futura  neque  facta,  illi  sciunt  tamen. 
Falson'  an  vero  laudent,  cnlpent,  quern  volint, 
Non  flocci  facinnt ;  dum  illud,  quod  lubeat,  sciant. 
Omnes  mortalos  nunc  hunc  aibant  Calliclem  175 

Indignnm  civitato  ac  sese  vivere, 
Bonis  qui  hunc  adulescentem  evortisset  snis. 
Ego  do  eorum  verbis  famigeratorum  inscius 
Prosilui  amicum  castigatum  innoxium. 

ijuod  si  exquiratur  usque  ab  stirpe  anctoritas,  i89 

[Jnde  quidquo  auditum  dicant,  nisi  id  appareat, 
Famigeratori  res  sit  cnm  damno  et  malo. 
Soc  ita  si  fiat,  pnblico  fiat  bono. 
Pauci  sint  faxim,  qui  sciant,  quod  nesciunt, 
Occlusioremqne  habeant  stultiloquentiam.  185 


150.  Pausa  appears  to  be  tlie  imperative  of  an  old  verb,  pansare,  to 
ease  ;  from  the  Greek  ravciv.      Iu  some  old  writers  the  word  pausa  is 
ouml   as   a   substantive,   equivalent   to    quies.       Castigatorcm,   your 

accuser;  meaning  himself. 

151.  Occlusti — contracted  for  occlusisti. 

153.  Communicesque,  etc.,  and  undtrtaiv  (o  »har«  this  charge  of  mfiu 
vith  me;  viz.,  the  guardianship  of  the  treasure  on  behalf  of  the  son  of 
Channides.       Provincium,   from  providentia  (pro-video),  means  any- 
thing/or the  \relfare  of  which  you  have  to  provide. 

154.  ErjfO  is  used  here  without  the  illative  force  (Ourtfore)  which  t* 
usually  bears,  and  simply  serves  as  a  link  in  the  conversation,  "  H"<U» 
vhtre  will  t;ou  It  in  a  short  time  from  thit  t "     Post  for  post  hae. 
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155.  Numquid  vis  ?     An  ordinary  formula  of  leave-taldng  among 
the  Romans,  meaning  literally,    "  Do   you   wish   anything  of   me  ? " 
"Can   I   do  anything   for   you?1' — Cures  tuain   fldem,    preserve    your 
character,  i.e.,  don't  undeceive  for  the  present  the  people  who  believe 
you  are  acting  basely.     Fidem  may  be  used  in  a  bad  as  well  as  a  good 
sense. — Fit  Bedulo,  lit.,  it  is  being  dona  with  care ;  translate,  I'll  take 
care. 

156.  Sed  quid  ais?     An  expression  used   in  colloquial  Latin  when 
the  speaker  wishes  to  call  special  attention  to  some  fresh  subject  he  is 
about  to  introduce ;  lit.,  but  what  have  i/ou  to  say  on  this  point;  translate, 
But  look   here. — Ubi— habet,  where   does  Tie  dwell  ?      Habet    used  for 
hubitat. 

157.  Recepit,  either  Tie  got  back,  or  Tie  retained1.      Posticulum,  a  small 
bacJc  building. 

160.  Juxta — cum  mea,  exactly  the  same  as  my  oixn  (daughter). 

161.  Rcgaturu's,  abbreviated  for  rogaturus  es. 

163.  Argutum.  The  word  is  applied  to  a  man,  "  qui  semper  arguit," 
"  who  is  alwuys  wrangling,"  and  may  be  translated  spiteful,  babbling. 

165.  Assidui,  gossiping,  who  take   svery  chance  of  sitting  down  to- 
gether, and  pulling  their  neighbours  to  pieces. — Scurras.      This  word 
had  not  at  this  period  acquired   che  objectionable  force  which  it  had 
afterwards.     At  this  time  it  was  the  usual  term  applied  to  the  wits 
and  fine  gentlemen  of  the  day. 

166.  Egomet— traho,  I  quite  include  myself  among  them,  I  am  just  as 
bad  as  any  of  them,  because  I  have  lent  an  ear  to  their  lies. 

169.   Habiturust,  for  habiturus  est. 

173.  Falsone,  fTiey  do  not  care  the  least  (lit.,  a  lock  of  wool)  toTiefher 
their  indiscriminate  praise  or  blame  of  any  one  be  false  or  true. — Quern 
velint  is  the  object  of  the  two  verbs  laudent,  culpent. 

174.  Dum  illud — sciant,  provided  only  they  7cnou>  u-hat  the;;  please  to  know. 
177.   Evortisset,  old  form  for  evertisset. 

179.  Prosilui — castigatum,  I  started  forth  to  accuse.  Supine  in  um 
after  a  verb  of  motion. 

182.  Famigeratori  res  sit,  the  talebearer  itere  to  be  held  responsible  and 
suffer  damage  and  loss.  A  very  similar  idea  is  to  be  found  iu  Sheridan's 
"  School  for  Scandal,"  where  Sir  Peter  Teazle  expresses  his  wish  that 
there  was  a  law  passed  to  punish  the  originators  of  all  scandalous 
stories : — 

".Mrs.  Candour.  But  surely  you  would  not  be  quite  so  severe  on 
those  who  only  report  what  they  hear  ? 

"  Sir  Peter.  Yes,  madam ;  I  would  have  law  merchant  for  them  too ; 
and  in  all  cases  of  slander  currency,  whenever  the  drawer  of  the  lie 
was  not  to  be  found,  the  injured  parties  should  have  a  right  to  come 
on  any  of  the  iudorsers." 

184.  Faxim,  for  facerim,  I'll  be  bound. — Qui  sciant,  I'll  be  bound  u-e 
should  have  very  few  knowing  (i.e.,  saying  the-j  know)  what  they  don't. 

As  a  specimen  of  the  powers  of  Plautus  in  a  more  serious 
vein,  we  subjoin  from  the  same  play  the  thanksgiving  of  Char- 
mides  to  Neptune  for  his  prosperous  voyage  : — 

TEINUMMUS,  ACT  IV.,  Sc.  1,  1.  1 — 3. 

CANTICUM. — CHAKMIDES. 

Salsipotenti  et  multipotenti  lovis  fratri  cctherei,  Neptuno, 
Laetus   lubens  laudes  ago,  et  gratis  gratas  habeo,  et  fluc- 

tibus  salsis, 
Quos    penes   mei  fuit  potestas,  bonis    meis    quid  foret  et 

meas  vitas, 
Quom   suis   me   ex    locis   in  patriam   urbis    tutalam   redu- 

cem  faciunt. 
Atque  ego  tibi,  Neptune,  ante  alios  deos  gratis  ago  atque     5 

habeo  summas. 
Nam  te  omnes  ssevom,  severum  atque  avidis  moribus  com- 

memorant, 
Spurcificum,  immanem,  intolerandum,  vesanurn.     Ego  contra 

opera  expertus. 
Nam  pol  placidum  to  et  clementem  eo  usque  modo,  ut  volui, 

usus  sum  in  alto. 

NOTES. 

1.  .Etherei.      The  epithet  is  applied  to  Jupiter  as  King  of  Air,  in 
opposition  to  Salsipolens,  JCin  j  of  the  Deep. 

2.  Gratis  gratas— grateful  thanks  (grates)    , 

3.  Quos  penes,  etc.     Who  Iwve  had  it  completely  in  their  power  to 
determine  tchat  should  be  the  fate  of  my  goods  and  myself.    •  Penes  fuit 

ei  potestas  is  a  somewhat  tautological  expression;  lit.,  in,  whose 
..ands  was  the  dominion  over  me. 

4.  Patriam    urbis   tutelam,   my   country   and   the  protection   of  the 
eity. 

5.  Ago  atque  habeo,  I  feel  and  express. 

6.  Ssevom.     Old  spelling  for  ssevum. 

7.  Opera.     By  actual  fact,  by  experience. 

8.  Pol.     A  short  form  of  the  more  common  Edepol,  by  Pollitr,  a 
frequent,  oath. — Eo  usque  modo  ut  volui,  earacfli;  in  the  way  in  loTuc 
I  wished. 


LESSONS    IN    LOGIC.— III. 

SYLLOGISMS:  THEIE  STRUCTURE,  ETC. 

HAVING  now  defined  a  Syllogism,  and  mentioned  some  of  the 
most  common  erroneous  views  about  syllogistic  reasoning,  we 
aave  next  to  examine  somewhat  more  closely  into  its  structure, 
and  into  the  different  rules  which  have  been  framed  to  ensure 
the  correctness  of  all  reasoning  which  is  reducible  to  this 
Form. 

At  the  root  of  the  syllogistic  theory  lies  the  fact  that  every 
Conclusion  is,  in  reality,  deduced  or  derived  from  two  other  Pro- 
positions, called  Premises,  i.e.,  propositions  premised.  Many  per- 
sons  have  been  led  to  deny  this,  because  both  the  premises  are  not 
always  expressed,  one  of  them,  indeed,  being  commonly  omitted ; 
but  in  every  case  it  will  be  found  that  the  admission  of  the  second 
or  suppressed  premise  is  essential  to  the  validity  of  the  con- 
clusion as  an  inference.  This  will  appear  evident  from  sup- 
posing the  truth  of  the  suppressed  premise  to  be  denied,  when 
it  will  found  that  we  have  no  sufficient  grounds  to  warrant  our 
inferring  the  truth  of  the  conclusion.  If,  for  example,  any  one- 
asserts  that  from  the  single  premise,  "  the  world  exhibits  marks 
of  design,"  he  can  draw  the  conclusion  that  "  the  world  must 
have  had  an  intelligent  author,"  his  error  will  be  seen  if  an. 
opponent  denies  that  "whatever  exhibits  marks  of  design  must 
have  had  an  intelligent  author."  This  will  at  once  make  it 
evident  that  it  is  not  from  one  premise  alone  that  the  conclusion 
is  inferred,  but  from  two  in  combination,  whether  they  are  both 
expressed  or  not.  Any  other  example  of  syllogism  which 
might  be  taken  would  equally  illustrate  this.  "Where,  as  above, 
one  of  the  premises  is  suppressed,  the  argument  is  called  by 
logicians  an  Enthymeme,  though  this  is  not  the  correct  use  of 
the  term. 

When  a  syllogism  is  stated  in  correct  logical  form,  the 
premises  are  placed  first,  and  the  conclusion  last ;  the  latter 
being,  in  all  cases,  that  which  is  to  be  proved,  and  the  former 
that  by  means  of  which  this  is  proved. 

There  are  several  kinds  of  syllogisms,  differing  in  the  kinds 
of  propositions  of  which  they  are  composed;  but  we  are  at 
present  speaking  only  of  the  Categorical  Syllogism,  all  three 
propositions  of  which  are  puro  categoricals. 

Let  us  take  a  syllogism  of  this  sort,  and  examine  and  analyse 
it,  e.g.  •. — 

All  men  are  mortals  ; 
Socrates  is  a  man ; 
Therefore,  Socrates  is  mortal. 

Now,  upon  reflection,  it  will  appear  evident,  in  the  first  place, 
that  the  validity  of  the  argument  in  such  a  case  does  not  at  all 
depend  upon  the  truth  of  the  premises.  Either  or  both  of 
these  might  be  false  or  absurd,  and  yet  the  argument  be  quite 
sound,  i.e.,  the  conclusion  follow  from  them,  so  that  if  they 
were  true,  it  would  be  true  also,  and  so  that  it  would  be  impos- 
sible for  any  one  to  deny  the  truth  of  the  conclusion,  and  yet 
admit  that  both  of  the  premises  were  true.  "All  men  are 
stones ;  this  bird  is  a  man  ;  therefore,  it  is  a  stone,"  is  a 
syllogism  exactly  corresponding  to  the  one  above  given,  and  its 
reasoning  is  perfectly  correct.  The  conclusion  follows  neces- 
sarily from  the  premises,  and  when  once  they  are  admitted,  the 
conclusion  must  be  admitted  also,  as  necessarily  following- 
therefrom,  and  this  although  both  the  premises  are  really  false. 
Hence,  of  course,  it  is  not  even  necessary,  in  order  that  we 
should  be  able  to  determine  upon  the  validity  of  a  syllogism, 
that  we  should  understand  fully  the  meaning  of  the  terms  of 
which  its  propositions  are  made  up ;  so  that  we  can  just  as 
well  represent  such  a  syllogism  as  the  above  by  means  of 
symbols  without  any  fixed  meaning.  "All  Y  is  X;  Z  is  Y;  there- 
fore, Z  is  X,"  will  be  a  correct  and  valid  argument,  no  matter 
what  X,  Y,  and  Z  may  be  employed  to  represent. 

The  rule  for  testing  the  validity  of  syllogisms,  laid  down  by 
Aristotle  (and  called  the  Dictum,  de  omni  et  nullo),  is  this  :— • 
"  Whatever  is  predicated  (i.e.,  affirmed  or  denied)  universally 
of  a  term  (in  other  words,  of  a  term  distributed),  whether  affir- 
matively or  negatively,  may  be  predicated  in  like  manner  (i.e.t 
affirmed  or  denied),  of  everything  contained  under  it."  Thus, 
in  the  examples  we  have  taken,  "mortal"  (X)is  affirmed  univer- 
sally of  the  term  "  men  "  (Y),  i.e.,  of  this  term  distributed, 
and  "  Socrates  "  (Z)  is  contained  under  "  men  "  (Y) ;  therefore 
"mortal"  (X)  maybe  affirmed  of  "Socrates"  (Z).  This  rule 
may  be  applied  immediately  or  ultimately  (as  we  shall  after- 
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ward*  BOO)  to  all  argument-  ;  and  nono  can  be  valid  which 
cannot  be  proved  to  be  in  conformity  with  it.  The  whole  key- 
•tone  of  reasoning,  M  explained  by  Logic,  in  thin  very  niraple 
principle,  ao  aimplo  that  upon  that  very  ground  it  has  been 
Mini  and  ridiculed  by  many.  T  .t,  a*  some 

MI;  :•••!  to  pro  re  that  a  ayllogUm  in  conclusive  in  its 

inferi'!:<-e,  but  only  to  account  for  the  fact,  that  any  argument 
which  happens  to  bo  capable  of  being  thrown  into  the  form  of  a 
correct  syllogism  ia  valid,  while  »io  argument  can  be  valid  which 
oatr  dealt  with.  If  wo  attempt  t->  re.luoo  mi  invalid 

argument  into  a  regular  ayllogiam,  we  muat,  it  is  true,  fail ; 
then  the  more  nearly  it  ia  made  to  approach  in  form  to  the 
syllogistic,  the  more  easy  of  dotoction  will  be  ita  fallacy,  tho 

ire  clearly  we  shall  bo  able  to  perceive  that  it  violates  aomo 
uireinont  of  tho  dictum  above  given. 

There  are  certain  general  rules  applicable  to  all  syllogisms 
alike,  which  are  founded  on  theso  two  canons  : — first.  Terms 
which  agree  with  one  and  tho  same  third  term  agree  with  one 
another;  .SVruiicZ,  Terms,  one  of  which  agrees  and  tho  other 
disagrees  with  one  and  tho  samo  third  term,  disagree  with  one 
another.  Those  are  too  self-evident  to  require,  or,  in  fact, 
admit  of  pn>of,  and  are  consequently  clashed  by  Euclid,  in  a 
more  general  form,  amongst  tho  axioms  of  Geometry.  Tho 
il  of  the  general  rules  deduced  from  thorn  aro  these  : — 

1.  In  every  syllogism  there  are  three  terms,  and  three  only. 
For  every  syllogism  proves  some  conclusion,  in  which  there  are 
two  terms  only  (usually  called  extremes),  and  unless  theso  are 
both  (one  in  each  of  the  two  promises)  compared  with  ono  and 
the  same  third  term,  they  cannot  be  proved  either  to  agree  or 
disagree  with  ono  another.     The  predicate  of  the  conclusion  ia 
called  the  Major  term ;  its  subject,  the  Minor  term ;  and  tho 
third  term,  with  which  they  are  each  separately  compared,  is 
called  tho  Middle  (or  Argument,  in  the  language  of  tho  older 
logicians). 

2.  In    every  syllogism    there    are   three    propositions,    and 
threo  only,  viz. : — 1,  the  Major  Premise  (in  which    the  major 
term  i*  compared  with  tho  middle) ;  2,  the  Minor  Premise  (in 
which  the  minor  term  is  compared  with  the  middle) ;  and  3,  the 
Conclusion  (in  which  the  minor  term    ia  compared  with  tho 
major). 

3.  The  middle  term   must  not  be  ambiguous  ;    for   in  this 
case,  although  there  may  be  only  ono  middle  tarm  in  sound, 
there  will  bo  two  in  sense,  and  the  extremes  not  being  each  com- 
pared with  one  and  the  same  third  term,  it  cannot  be  pronounced 
either  that  they  agree  or  that  they  disagree  with  ono  another. 
Tho  ambiguity  may  arise  from  the  middle  being  an  equivocal 
term  used  in  different  senses  in  the  two  premises,  or  from  its 
being  undistributed  in  loth  premises.     In  the  latter  case  the 
two  extremes  may  have  been  compared  each  with  a  different 
part  of  the  signification  of  tho  middle ;  so  that,  in  reality,  there 
will  hare  been  two  middle  terms  instead  of  one.     Hence  it  is 
all  important  that  the  middle  should  be  distributed   once,  at 
least,  in  the  premises  ;  which  we  now  know  happens  when  it  is 
the  subject  of  a  universal  proposition,  or  the    predicate  of  a 
negative.     It  is,  however,  sufficient   for  it  to    be    distributed 
once ;  because  if  ono  extreme  has  been  compared  to  a  part,  and 
the  other  to  the  whole  of  tho  middle  term,  they  must  have  been 
both  compared  to  the  same  thing. 

4.  No  extreme  may  bo  distributed  in  the  conclusion  which 
was  undistributed  in  the  premises.     This  would  be,  in  reality, 
to  introduce  a  fourth  term  ;  for  it  would  bo  to  compare  a  part 
only  of  the  extreme  with  tho  middle,  and  then  to  compare  tho 
whole  of  it  in  tho  conclusion  with  tho  other  extreme;  e.g.,  "  All 
men  aro    mortals ;    fishes    are  not  men ;    therefore,  fishes  are 
not  mortal."     Here  the  major  term,  though  undistributed  in  ita 
premise,  is  distributed    in  tho  conclusion,  and  the   argument, 
therefore,  is  invalid.     This  is  an  example  of  what  is  called  an 
"illicit  process  of  the  Major"  term;  an  "illicit  process  of  the 
Minor  "  occurring  where  the  same  fault  occurs  with  respect  to 
tho  Minor  term. 

5.  From  two   negative   premises  nothing  can   be  inferred. 
This  is  obvious ;    for  the  middle  is  then  a  term  with  which 
each  extreme  disagrees,  and  not  one  with  which  one  extreme 
agrees  and  the  other  disagrees  :    e.g.,  "  Men  are    not  stones  ; 
Men  aro  not  angels,"  is  a  combination  of  propositions  which 
does  not  warrant  any  conclusion  at  all. 

6.  If  one  of  the  premises  be  negative,   the   conclusion  will 
be  negative.     For   the  remaining  premise   is   affirmative  (by 
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Bui*  5)  ;  therefore,  on*  of  the  extremes  acres  with  the  middle 
term,  and  the  other  disagrees  wjjj,  ft ;  and  therefore  the  ex- 
tremes disagree  with  one  another,  i.e.,  the  conclusion  is  nega- 
tive. It  can  also  be  shown,  in  a  similar  manner,  thai  one  of 
tho  premises  most  be  negative,  if  the  conclusion  is  negative. 

7.  If  both  premises  are  particular,  nothing  can  be  inferred. 
In  thin  case  ono    of   the    premises  would    be  affirmative  (bj 
Bole    5)  ;   and   in    it,    therefore,   both   subject   and  predicate 
(ono  of  which  is  the  middle)  would  be  undistributed.    Hence, 
the  middle  to  be  onoe  distributed  (in  accordance  with  Bale  3), 
would  hare  to  be  the  predicate  of  the  other  premise,  which 
would    consequently   be   negative.      This  (by   Rule  6)   would 
mako   tho   conclusion    negative.     The  predicate  of  this  (the 
major  term)  would  then  be  distributed,  although  undid 

in  ita  premiae  (for  in  the  premises  the  only  term  which  could 
have  been  distributed  waa  the  middle),  and  thus  there  would 
result  a  violation  of  Kule  4. 

8.  If  one  of  tho  premises  is  particular,  the  conclusion  will 
be  particular.     It  will  easily  appear  on  examination  that  the 
violation  of  this  rule  would,  in  every  case  where  the  premises 
are  otherwise  correct,  involve  an  "  illicit  process  of  the  minor," 
a  fault  we  have  already  explained. 

Tho  last  two  rules  are  sometimes  stated  together  in  this 
form  :  the  conclusion  follows  the  weaker  part — the  negative 
being  regarded  as  weaker  than  the  affirmative,  and  the  parti- 
cular than  the  universal. 

We  have  next  to  see  in  how  many  different  ways  three  pro- 
positions can  be  combined  so  aa  to  make  a  regular  and  valid 
syllogism. 

Tho  determination  or  designation  of  the  three  propositions  of 
a  syllogism  in  their  order,  according  to  their  quantity  and 
quality,  is  called  its  Mood.  Now,  as  there  are  the  four  kinds 
of  propositions  (A,  E,  I,  0),  and  there  are  throe  in  each  syllo- 
gism, it  is  obvious  that  the  number  of  possible  moods  is  sixty- 
four  in  all ;  for  any  ono  of  tho  four  may  bo  a  major  premise, 
each  of  which  may,  in  like  manner,  have  four  minors.  This 
gives  sixteen  pairs  of  premises,  each  of  which  may  have  four 
conclusions ;  so  that  there  are  altogether  sixty-four  waya  of 
combining  the  three  propositions  (4x  4  =  16  X4=  64).  The 
majority  of  these,  however,  although  arithmetically  possible, 
are  logically  invalid,  from  violating  some  of  the  above  rules. 
For  instance,  E  E  A  is  excluded  for  having  two  negative 
promises,  and  fifteen  other  combinations  are  inadmissible  for 
the  same  reason.  I  I  A  and  eleven  others  have  two  particular 
premises ;  twelve  violate  Bule  G ;  eight,  Rule  8 ;  and  four 
the  latter  part  of  Rule  6,  having  a  negative  conclusion  with 
two  affirmative  premises. 

By  this  means  fifty-two  modes  altogether  are  excluded,  aa 
each  offending  against  ono  at  least  of  tho  general  rules.  In  addi- 
tion, one  mood,  I  E  O,  is  inadmissible,  as  it  always  involves  an 
"  illicit  process  of  tho  major ; "  for  the  major  term  is  distri- 
buted in  the  conclusion,  which  is  negative,  but  undistributed 
in  the  major  premise,  whether  it  be  its  subject  or  predicate. 
There  remain,  then,  ultimately  only  eleven  modes,  which  can 
be  used  in  a  legitimate  syllogism.  These  are  A  A  A,  A  A  I, 
A  E  E,  A  E  O,  A  1 1,  A  0  0,  E  A  E,  E  A  O,  E  I  O,  I  A  I,  and 
OAO. 

The  Figure  of  a  syllogism  is  determined  by  the  situation  of 
the  middle  term  with  reference  to  the  extremes  in  the  twc 
premises.  Hence,  there  result  four  figures :  inasmuch  as  the 
middle  term  may  be  the  subject  of  both  premises,  or  the  predi- 
cate of  both,  or  the  subject  of  either  and  the  predicate  of  the 
other.  When  tho  middle  is  the  subject  of  the  major  premis 
and  tho  predicate  of  the  minor,  the  figure  is  called  the  First. 
In  the  /Second  figure  the  middle  is  the  predicate  of  both 
premises ;  in  the  Third,  the  subject  of  both ;  and  in  the 
Fourth,  the  predicate  of  the  major  premise  and  subject  of  the 
minor.  Thus,  let  "M"  represent  the  major  term,  "m"  tho 
minor,  and  "  j-  "  the  middle ;  we  may  exhibit  the  four  figures 
thus : — 

1.  2.  3.  4. 

;.      M  M     ^  pM  MI* 

m     n  r.\     /j.  ft     m.  ft     m 

m    M  m    M  mM  m    M. 

Out  of  tho  eleven  modes  enumerated  above  all  are  not  admis- 
sible in  every  figure.  Thus  All,  which  is  legitimate  in  the 
first  and  third  figures,  would  have  the  middle  undistributed  in 
the  second  and  fourth ;  and  A  E  E  would  involve  an  "  illicit 
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process  of  the  major  "  in  the  first,  while  it  does  nob  violate 
any  rule  in  the  second.  By  trying  the  different  modes  which 
are  legitimate  in  the  different  figures,  we  shall  find  as  the 
result  of  the  experiment  that  each  figure  will  admit  of  but 
six  moods.  But  of  the  twenty-four  thus  allowable,  five  are 
useless  (e.g.,  A  A  I  in  Pig.  1),  as  having  a  particular  conclusion 
when  the  premises  are  such  as  to  warrant  a  universal  one. 
There  are  thus  nineteen  moods  remaining. 

Logicians  have  devised  names  for  each  of  these  nineteen 
moods  to  distinguish  the  figure  in  which  it  occurs,  and  also  to 
serve  other  purposes  we  shall  subsequently  point  out.  The 
three  voivcls  in  each  name  denote,  by  their  quantity  and  quality, 
the  three  propositions  of  which  the  syllogism  is  composed.  The 
names  are  these  : — 


From  an  examination  of  these  different  moods  of  each  figure, 
we  may  perceive,  amongst  other  things,  that  all  four  conclu- 
sions may  be  proved  in  the  first  figure  (in  which  alone  A  is 
capable  of  proof) ;  that  the  second  only  proves  negatives,  and 
the  third  particulars ;  and  that  any  conclusion  except  A  may 
be  established  by  the  fourth  figure.  These  peculiarities  follow 
from  the  rules  already  given  ;  thus,  since  by  Rule  6  the  middle 
must  be  once  at  least  distributed,  and  that  in  the  second  figure 
it  is  the  predicate  of  both  premises,  one  of  them  must  be 
negative,  and  therefore  the  conclusion  negative  also.  A  little 
consideration  will  enable  the  reader  to  account  for  all  other 
special  rules  of  a  like  nature,  e.g.,  that  the  minor  premise  must 
always  be  affirmative  in  the  first  figure.  This  may  be  proved 
as  follows  : — If  the  minor  were  negative,  the  conclusion  would 
also  be  negative  (Eule  6),  and  the  major  affirmative  (Rule  5) ; 
hence  there  would  be  an  "  illicit  process  of  the  major  term,"  it 
being  in  the  first  figure  the  predicate  of  both  the  major 
premise  and  the  conclusion.  By  a  similar  application  of  the 
general  rules  it  can  be  shown  that  the  minor  promise  is  affir- 
mative in  the  third  figure  also ;  that  the  major  is  universal  in 
the  first  and  second,  etc.  etc. 

We  may  take  one  mood  as  an  example  in  each  figure  of  the 
meaning  of  the  name.  "  All  Y  is  X  (Bar) ;  all  Z  is  Y  (ba) ; 
therefore,  all  Z  is  X  (ra),"  is  an  example  of  Barbara  :  "All  X 
is  Y ;  no  Z  is  Y ;  therefore,  no  Z  is  X,"  of  Camestres:  "  All  Y 
is  X ;  all  Y  is  Z ;  therefore,  some  Z  is  X,"  of  Darapti :  and 
"  All  X  is  Y ;  no  Y  is  Z  ;  therefore,  no  Z  is  X,"  of  Camenes. 

The  four  moods  of  the  first  figure  are  called  perfect,  because 
the  dictum  is  directly  and  immediately  applicable  to  them,  and 
all  the  others  imperfect.  In  the  first,  the  major  premise  states 
that  the  major  extreme  is  predicated  of  the  middle  taken  dis- 
tributively;  and  the  minor,  that  the  minor  extreme  is  contained 
under  the  middle :  so  that  almost  the  very  words  of  the  dictum 
can  be  directly  applied. 

Now  as  all  reasoning  ultimately  depends  upon  the  possibility 
of  the  dictum  being  applied  as  a  test  of  its  validity,  we  must 
be  able  to  bring  all  imperfect  moods  into  the  form  of  some  one 
of  the  moods  of  the  first  figure  in  order  to  apply  this  test. 
The  process  by  which  this  is  done  is  called  Reduction,  which  is 
the  changing  of  an  imperfect  mood  into  a  perfect,  so  as  to  make 
the  force  and  validity  of  the  reasoning  evident,  which  was  not 
directly  evident  before.  This  is  of  two  kinds — Ostensive  Reduc- 
tion and  Reduction  ad  Impossibile. 

(1.)  Ostensive  Reduction. — By  this  method  we  prove  in  the 
first  figure  (which  we  know  to  be  correct,  because  we  can 
apply  the  dictum  to  it  directly)  either  the  very  same  conclusion 
as  that  of  the  original  Reducend  (i.e.,  the  imperfect)  mood,  or 
one  which  directly  implies  it.  Let  ua  take  Darapti  as  an 
example : — 

Da          All  wits  arc  dreaded  ; 
rap         All  wits  are  admired;   therefore, 
ti          Some  who  are  admired  are  dreaded. 

This  is  reduced  to  Darii  by  converting  the  minor  premise  (per 
accidens)  : — 

Da         All  wits  are  dreaded  ; 

ri          Some  who  are  admired  are  wits  ;  therefore, 
i  Some  who  are  admired  are  dreaded. 

Here  we  have  the  same  conclusion  in  the  reducond  and  reduct 
moods.     Or,  suppose  we  have  Camestres  : — 


All  X  is  Y ; 
No  Z  is  Y  ; 
No  Z  is  X. 


We  can  reduce 
Celarent,  thus 


it  to    ( 


No  T  is  Z ; 
All  X  is  Y  ; 
No  X  is  Z. 


This  is  done  by  simply  converting  the  minor  and  then  trans- 
posing the  premises ;  and  we  then  get  the  original  conclusion 
from  the  new  one,  by  converting  it  simply.  And  since  by 
applying  the  test  of  the  dictum  we  know  that  the  new  conclu- 
sion is  true,  being  correctly  deduced  from  true  premises,  we 
know,  by  the  laws  of  conversion  already  explained,  that  its 
simple  converse,  the  old  conclusion,  is  true  also.  Thus,  in 
Ostensive  Reduction  our  mode  of  proof  is  always  to  show 
directly  that  the  conclusion  of  the  reducend  is  true. 

(2.)  In  Reduction  ad  impossibile,  however,  we  prove  its  truth 
indirectly  by  showing  it  cannot  lie  false.  Let  us  illustrate  this 
by  an  example.  Suppose  we  are  given  in  Baroko : — 

All  good  rulers  are  loved  by  their  subjects ; 
Some  absolute  monarchs  are  not  loved  by  their  subjects  ; 
.'.  Some  absolute  monarchs  are  not  good  rulers. 

Now,  if  this  conclusion  be  false,  its  contradictory  must  ba 
true  (as  we  have  seen  before).  This  is,  "  All  absolute  monarchs 
are  good  rulers."  If  we,  then,  substitute  this  proposition  for 
the  minor  of  the  original  syllogism,  and  draw  a  new  conclusion 
from  these  two  new  premises,  we  have  the  following  syllogism 
in  Barbara : — 

All  good  rulers  are  loved  by  their  subjects ; 
All  absolute  monarchs  are  good  rulers ; 
.'.  All  absolute  monarchs  are  loved  by  their  subjects. 

This  new  conclusion  is  the  contradictory  of  the  original  minor 
premise,  and  therefore  must  be  false ;  for  as  the  premises  are 
always  granted  to  be  true,  it  is  only  the  validity  of  the  con- 
clusion asserted  to  be  deduced  from  them  which  has  to  be 
investigated.  But  the  new  conclusion  having  been  correctly 
deduced  from  two  premises  in  the  first  figure,  the  falsehood 
must  be  in  the  premises.  The  major  cannot  be  the  false  one, 
because  it  is  ona  of  those  originally  laid  down  as  true.  Hence 
it  is  the  minor  which  must  be  false,  and  therefore  its  con- 
tradictory must  be  true ;  and  this  is  the  original  conclusion  of 
which  we  were  seeking  to  prove  the  truth. 

It  was  with  a  view  to  pointing  out  the  manner  in  which  the 
different  moods  are  thus  to  be  reduced  that  their  names  above 
given  have  been  framed.  The  initial  consonants,  B,  C,  D,  F, 
denote  the  mood  of  the  first  figure  (Barbara,  Celarent,  Darii, 
or  Ferio)  to  which  the  reduction  is  to  be  made.  S  and  P 
signify  that  the  proposition  denoted  by  the  vowel  immediately 
preceding  is  to  be  converted  in  the  process  (s,  simply,  and  p, 
per  accidens)  ;  "  m  "  points  out  that  the  premises  are  to  be 
transposed;  and  "k,"  the  sign  of  reduction  ad  impossibile, 
indicates  that  the  proposition  denoted  by  the  vowel  immediately 
before  it,  is  to  be  omitted,  and  the  contradictory  of  the  conclu- 
sion substituted  for  it.  K,  therefore,  occurs  only  in  Baroko 
and  Bokardo,  those  being  the  only  moods  to  which  this  kind  of 
reduction  is  usually  applied. 


LESSONS    IN    FRENCH.—  LXXIV. 

§  79. — REPETITION  OF  THE  ARTICLE. 

(1.)  GENERAL  RULE. — The  article*  is  repeated  before  every 
noun,  and  every  word  used  as  a  noun,  having  a  separate 
meaning  : — 


Le  coeur,  1'esprit,  les  moeurs, 
tout  gagne  a  la  culture. 

Le  pere  et  la  mere  semblaient 
exciter  leur  petite  compagne  a 
s'en  repaitre  la  premiere. 

BUFFON. 

(2.)  The  article  will,  therefore,  be  repeated,  when  one  of 
two  adjectives,  united  by  the  conjunction  et,  qualifies  a  noun 
expressed,  and  the  other  a  noun  understood  : — 


The  heart,  the  mind,  the  manners, 
everything  improves  by  cultivation. 

Tiie  father  and  mother  seemed  to 
excite  their  little  companion  to  feed, 
upon  it  first. 


L'histoire   ancienne   et  la  mo- 


Ancient  and  modern  history. 


derne. 

that  is,  1'histoire  ancienne  et  1'histoire  moderne. 


*  This  rule  applies  to  the  determinative  adjectives,  mon,  ton,  son, 
ce,  cet,  etc. 
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Ancimt  and  viodtr*  pkao-<ojJ»«r«. 
r«e  and  M«0»d  ttortei. 


Lot  philosophy  aucion*  et  lot 
et  lo  second  <taB«». 

NOTE.— In  this  case  the  noun  expressed  u  used  in  the 

ainguliir. 

i,  however,  the  two  adjectives  qualify  tho  same 

-oil  wi.nl,  th.j  ui-tirl,-  iiiii^-L  i:..t.  bo  repeated:— 


L*  ingo  et  ]>ieiix  K.'uolou  n  <!<•« 
..,>t«,  il  lui  Ujud  !'•  d 

i.ltft).  It"  I 


Th«  vu«  and  jn'oiu  Fcnelon  hat 
vi.'ll  Mtablufail  r.'j/liU  to  general 
«f(e«m. 

At  then  word*  h<  pr«t«nt4  (o  him, 
the  »ic«et  aiwi  ttnd«r  book. 


(1.)  "\Vhi-n  two  nouns  are  joined  by  the  conjunction  ou,  an<l 
is  merely  a  repetition  or  explanation  of  the  first,  the 
h<  ul.l  nut  bo  repeated: — 


The  cheek*  or  tides  of  th«  condor's 
head  an)  covered  with  black  down. 

They  di*tin<jui»hcd  among  the 
nobles  the  palatine*  or  yovtrncrt 
of  ji 


Les  jinn-*  ou  iv'itrn  do  i 

sent  converted  'Vim  duvet 

BUFFO*. 

On  di»tinguoit  parmi  les  nobles 
lOB  pulutiuH  OU  K'.uveruours  des 
,  s.          J.  J.  EOUSSXAU. 


§  80.— MISCELLANEOUS  REMARKS  ON  THE  USK  or  THE 

AllTICLE. 

(1.)  Tho  article  is  not  used  before   numbers  placed  after 
:ues  of  sovereigns,  to  designate  their  order  of  succession 

[§  27,  (»)]  :- 

Lo\iis  diX-hUlt,  Charles  dix.       I      Louis  the  eighteenth,  Charlct  the 

\  tenth. 

(2.)  The  French  put  no  article  before  nouns  placed  in  appo- 
sition with,  or  explanation  of,  other  preceding  nouns  : — 


Louis     treize,    fils     de    Henri 
fut  bieu  different  de  son 

L«  tartufe,  C0m6dle  do  Molu-re. 

L;iiii;u-iijn>,  c^K-bre  poete  et 
prosateur  francois. 

Je  suis  fran9ais,  vous  dtes 
americain. 

(3.)  If  the  explanatory  word  is  itself  taken  in  a  qualified 
sense,  the  indefinite  article  un  is  then  placed  before  it : — 


Louis  the  thirteenth,  the  »on  of 
Henry  the  fourth,  was  very  different 
from  hi* /other. 

The  Tartufe,  a  comedy  of  ISolicrc. 

Lamartine,  a  celebrated  French 
poet  and  prose  writer. 

I  am  a  Frenchman,  you  are  an 


Get  homme  eat  tin  Francois 
d'une  famille  illustre,  mais  mal- 
Leureuse. 

Ces  messieurs  sont  des  mar- 
cbauds  de  Lyon. 


That  man  is  a  Frenchman,  of  an 
illustrious  but  im/ortunate  family. 

Those   gentlemen   are   merchants 
from  Lyons. 


( -t.)  Under  tho  second  rule  of  this  §  may  also  be  placed  the 
words  mentioned  in  §  76,  Rules  (11.)  (12.)  (13.)  and  (14.)  :— 


une  montre  d'or, 
un  maitre  de  dessin, 
un  mouliu  &  vapeur, 
une  chambro  a  coucher, 


ratch. 

a  drawing- master. 
a  steam-mill. 
a  bed- room. 


(5.)  By  exception  to  Rule  2  of  this  §,  tho  definite  article 
is  used,  besides  tho  preposition  a,  between  such  nouns  as  express 
the  vessels,  places,  etc.,  in  which  commodities  are  generally 
kept  or  sold,  and  the  noun  expressing  such  commodities ;  but 
this  occurs  only  when  the  preposition  between  the  two  nouns 
is  a : — 


nn  marchrf  aux  chevaux, 
la  lialle  au  bli;, 
la  bouteille  au  via, 
le  pot  au  lait, 


a  horsc-/air. 

the  corn-ezchangc. 

-dottle. 
the  milk-jug. 


Nouns  referring  to  vessels,  however,  admit  of  being  followed 
by  the  definite  article  only  when  they  are  preceded  by  it ;  bni 
when  they  follow  the  indefinite  article,  the  preposition  a  alone 
must  be  used : — • 


le  pot  au  lait, 
un  iint  a  kit, 

la  I>outei11«.  a  IVn-re, 
Une  bouteille  a  c'ucr.-, 


lh«  mill; -jug. 
a  milk-jti'j. 
the  ink-lottle. 
an  mk-bottl«. 
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THE  M  ICIiOMCul'E,  BIMPLB  AND  COMI'OUN  t>— KIFLECTIKO  PUI8M. 

I  Hollander'!  solar  microscope,  already  described,  no  doubt 
lunses  employed  were  the  u»u*l  ones,  riz.,  a  plano-convex 

H  (A,  Figs.  1  and  2),  which  bend*  or  refracU  the  ray*  of  light 
nearly  to  a  focuu  at  the  alide,  »,  containing  the  object  Sub**, 
quently  the  light  panne*  through  two  plano-convex  leaves,  each 
M)ing  of  about  half  an  inch  focal  length,  at  c  c,  and  »<?t  in 
•i  by  the  bar  and  screw  at  o.  To  increase  the  sharpnew 
of  the  image,  it  is  usual  to  insert  a  diaphragm  of  metal,  K, 
through  which  a  small  hole  ha*  been  carefully  drilled,  between 
;ho  two  lenses  at  c  ;  in  fact,  it  in  the  same  arrangement  of  lenses 
used  in  a  magic  lantern,  only  in  this  case  they  are  of  a  higher 
magnifying  power. 

Tho  adaptation  of  the  diaphragm  for  the  prevention  of 
spherical  aberration  was  used  by  Dr.  Wolhuton  in  the  construe- 
;ion  of  a  lens,  in  which  he  placed  a  disc  of  brass,  or  other  metal 
[perforated  with  an  aperture),  between  two  plano-convex  lenses, 
and  thus  constituted  one  of  the  most  perfect  simple  microscopes 
because  only  those  rays  that  pass  through  the  centre  of  the  lens 
enter  the  eye.  The  Stanhope  lens  is  a  good  example  of  the 
same  class  of  microscope,  and  in  this  case  the  foci  of  parallel 
rays  of  light  refracted  on  one  side  nearly  correspond  with  the 
other ;  so  that  any  object,  like  paste  eels,  placed  on  one  side  is 
seen  highly  magnified  by  looking  through  the  other. 

Whenever  two  lenses  are  employed  together,  the  combined 
arrangement  used  to  magnify  the  real  size  of  any  object  is 
called  a  simple  microscope.  If,  however,  the  spectral  figure 
formed  by  one  lens  or  set  of  lenses  is  magnified  by  another  lens 
or  series  of  lenses,  then  it  is  called  a  compound  microscope,  and 
is  shown  at  Fig.  3,  in  which  s  is  the  object-glass,  o  the  object 
in  its  focus,  F  tho  /eld-glass,  and  £  the  eye-glass  ;  s  the  spectral 
figure  of  K  magnified  by  K. 

In  alluding  to  all  the  optical  arrangements  required  to  increase 
the  apparent  size  of  an  object  by  refraction,  it  has  been  well 
said  by  Mr.  Brooke,  in  his  "  Elements  of  Natural  Philosophy," 
that  "  It  is  an  axiom  scarcely  appreciated  by  many  microscopists, 
that  in  order  to  obtain  the  most  perfect  definition  in  the  image 
of  an  object,  '  a  careful  adjustment  of  the  rays  incident  on  the 
object  is  not  less  important  than  the  clear  adjustment  of  those 
that  proceed  from  the  object  to  the  eye.'  In  many  instances 
the  parts  of  an  object  will  be  distinctly  defined  when  it 
is  properly  illuminated  by  an  aplanatic  pencil  (that  is,  a 
pencil  free  from  aberration),  that  would  be  almost  if  not 
entirely  lost  when  the  common  mode  of  illumination  i* 
adopted — viz.,  a  pencil  reflected  obliquely  from  a  spherical  mirror 
of  short  focal  length,  and  which  consequently  possesses  a  very 
large  amount  of  spherical  aberration.  Any  optical  combination 
placed  under  the  object  by  which  a  pencil  of  light  may  be 
directed  upon  it,  is  called  an  illuminator,  which  ordinarily  con. 
sists  of  a  combination  of  lenses  so  placed  that  their  common  axes 
may  coincide  with  that  of  the  microscope ;  and  when  properly 
adjusted,  the  object  and  the  source  of  light  are  the  conjugate 
foci  of  the  combination.  When  this  is  the  case,  the  image  of 
the  source  of  light  will  be  superposed  on  that  of  the  object. 

"  When  a  lamp  or  gas-burner  is  the  source  of  light  employed, 
the  flame  should  be  protected  by  a  ground-glass  shade,  for  if  the 
object  be  transparent,  an  image  of  the  flame  itself,  when  super- 
posed on  that  of  the  object,  will  almost  if  not  entirely  extin- 
guish it. 

"  The  best  source  of  light  is  any  opaque,  white,  unpolished 
surface,  strongly  illuminated  ;  that  from  a  white  cloud  opposite 
the  sun  reflected  by  a  plane  mirror,  or,  still  better,  internally 
reflected  by  a  rectangtUar  glass  j/rism,  is  of  all  illuminations 
tho  best ;  but  as  this  is  rarely  obtainable  in  the  murky  atmo- 
sphere of  a  large  city,  a  plate  of  plaster  of  Paris,  or  a  flat  sur- 
face of  powdered  carbonate  of  soda,  placed  beneath  the  con- 
denser transversely  to  the  axis  of  the  microscope,  and  strongly 
illuminated,  forms  a  convenient  artificial  white  cloud  ;  but,  still 
better,  a  plate  of  white  enamel,  with  a  finely-ground  surface, 
the  brilliancy  of  which  whan  soiled  can  be  immediately  restored 
by  washing  the  surface  with  soap  and  water. 

"  The  light  should  be  placed  laterally,  and  in  front  of  this,  and 
as  large  a  concave  silvered  reflector  as  can  conveniently  be  em- 
ployed should  be  placed  behind  the  light,  so  as  to  accumulate  ae 
much  light  as  possible  on  the  plaster  or  enamel  disc." 

In  the  above  quotation  from  Mr.  Brooke,  it  will  be  noticed 
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that  he  lays  great  stress  very  properly  on  the  use  of  a  rectan- 
gular glass  prism  as  one  of  the  best  illuminators ;  and  it  is 
strange  that  philosophers  and  practical  men  did  not  long  ago 
move  on  a  little  further  in  their  modification  of  the  prism 
system  of  illumination. 

Tho  credit  of  the  proper  use  of  the  reflecting  prism,  however, 
belongs  to  the  Eev.  J.  B.  Eeade,  of  Bishopsbourne  Eectory,  the 
President    of    the    Eoyal    Micro- 
scopical Society,  who  announced 
his    discovery    in    the    following 
letter    addressed   to  Mr.    Samuel 
Highley : — 

"  I  have  jftst  hit  upon  another 
and  different  mode  of  illumina- 
tion, cheaper  certainly  than  the 
kettledrum  —  shall  I  also  say 
better  ?  I  obtain,  at  all  events, 
such  an  amount  of  light  that 
with  the  3^  object-glass  I  can  use 
an  eye-piece  double  in  power  to 
the  D  eye-piece.  I  thus  get  at 
the  knowledge  of  the  exact  struc- 
ture of  the  markings  of  P.  angu- 
latum,* which  are,  in  fact,  a 
series  of  siliceous  hemispheres 
arranged  in  beautiful  order  on 
the  plane  of  the  valve,  thus  (as 
shown  in  Fig.  4a). — Yours  in  haste, 
and  very  truly,  J.  B.  EEADE. 

"May  28,  1869.— A  §  power 
••shows  the  real  structure  of  P. 
.formosum  splendidly.  It  is  liko 
a  field  of  haycocks.  So  that  the 
•question  about  elevations  and 
-depressions  is  set  at  rest. 

"  J.  B.  EEADE." 

The  markings  thus  developed 
by  Mr.  Eeade' s  mode  of  illumina- 
tion will  remind  the  reader  very 
much  of  the  different  appearance 
presented  by  certain  nebulae, 
when  viewed  by  telescopes  of 
high,  and  those  of  a  still  higher 
power. 

The  late  eloquent  and  learned 
astronomer,  Dr.  Nichol,  speaking 

of  the  nebulae,  says  : — "  Turning  to  the  dimmer  objects,  those 
which  heretofore— half  known  and  half  only  conjectured  of — 
have  rested  on  the  very  verge  of  the  sphere  of  observation,  it 
is  there  that  wo  have  chiefly  been  astonished  by  the  feats  of  the 
new  instruments.  The  Dumb  Bell  Nebula  is  known  all  over  the 
world  by  the  excellent  drawing  of  it  by  Sir  John  Herschel, 
which  I  have  attempted  to  reproduce  ia  Fig.  6.  Look  at  it 
in  Fig.  7,  where  it  is  as  I 
have  seen  it  with  Lord  Eosse's 
three-feet  mirror  —  no  longer 
distinctness  or  completion  of 
form,  but  a  strange  mass, 
internally  most  irregular, 
clustering  apparently  around 
two  principal  nuclei  or  knots 
of  stars,f  and  presenting,  when 
it  merges  into  the  dark,  the 
utmost  indefinitensss  of  out- 
line." 

Eeturning  to  the  new  mode 
of  illumination  devised  by  M- . 
Eeade,  let  the  inventor  sneak 
for  himself.     He  enthusiastically  says  (genius  always  provokes 
this  weakness) — 

"  A  single  sentence  will  be  sufficient  to  describe  the  diatom- 

*  Pleuroirigma  angulatum. 

t  Since  carefully  examined  by  William  Hugging,  Esq.,  F.E.S.  The 
spectrum  of  this  nebula  consists  of  one  line  only,  N.  A  prismatic 
examination  of  the  light  from  different  parts  of  this  object  showed 
that  it  is  throughout  of  a  similar  constitution,  and  ia  probably  gaseous, 
and  does  not  consist  of  a  cluster  of  stars.  See  Fig.  5  on  opposite 
page. 


prism  illumination.  I  place  an  equilateral  prism  (Fig.  8)  below 
the  stage  of  the  microscope,  and  the  light,  either  of  the  sun  or  of 
a  lamp,  after  being  totally  reflected,  is  made  to  fall  obliquely  on 
the  valve  to  be  examined.  The  light  of  a  lamp  is  condensed  in 
parallel  rays  by  means  of  a  bull's-eye  lens.  This  is  all.  But 
why  never  used  ?  Is  it  possible  that,  without  making  the  trial, 
a  supposed  deficiency  of  the  power  of  a  few  parallel  rays  could 
prove  a  bar  to  the  experiment  ? 
Yet  it  would  almost  seem  as  if 
such  were  the  case,  since  Newton, 
Chevalier,  Amici,  Brewster,  and 
Abraham  have  suggested  different 
modes  of  obtaining  condensed  and 
convergent  reflected  light,  and 
their  prisms  have  frequently 
formed  adjuncts  for  microscopical 
examination.  But,  be  this  as  it 
may,  the  fact  remains  that  we  are 
still  without  any  authoritative 
recommendation  to  adopt  the 
method  I  have  described.  Its 
advantages,  however,  are  great 
and  obvious.  I  have  no  longer 
two  suns  in  my  firmament  shining 
at  right  angles  to  each  other,  but 
one  source  of  proper  light  pro- 
perly placed ;  and,  therefore, 
instead  of  the  false  appearance 
of  lines  and  striae,  rectilineal  and 
oblique,  unde'r  low  powers,  and  of 
hexagons  and  other  fancies,  under 
high  powers,  I  see  what  really 
does  exist,  viz.,  a  series  of  beauti- 
ful hemispheres  placed  in  their 
due  order  on  the  siliceous  tissue 
of  the  valve.  The  kettledrum 
with  its  double  pencil  of  light  is, 
therefore,  quoad  hoc,  a  thing  of 
the  past.  If  the  hemisphere  on 
the  stage  were  really  the  size 
which  our  powers  make  it,  nearly 
half  an  inch  in  diameter,  it  would 
be  seen  by  unassisted  vision,  and 
we  should  smile  at  a  supposed 
necessity  of  forming  its  shadow 
by  two  sources  of  light,  just  aa 

an  artist  would  smile  if  he  were  advised  to  have  two  windows 
in  his  studio  at  right  angles  to  «aoh  other,  for  the  more  artistic 
illumination  of  his  sitter.  The  ruoun,  as  shown  by  the  sun's 
illumination,  is  a  fair  illustration  of  diatom-illumination.  Light, 
virtually  parallel,  falliTig  obliquely  on  one  side  only  of  its  moun- 
tains and  craters,  produces  naturnl  light  and  shade.  Any  other 
arrangement  would  fail,  and  for  this  reason  right-angled  aper- 
tures, either  with  the  kettle- 
drum or  the  prism,  lead  to 
illusions.  The  kettledrum,  how- 
ever, with  one  aperture  properly 
placed,  ia  still  a  serviceable 
condenser,  and  brings  out  the 
hemispheres  remarkably  well. 
Still,  refracted  light  has  not 
the  power  and  purity  of  re- 
flected light ;  and  converging 
rays,  whether  reflected  from  a 
convex  prism  or  refracted 
through  a  lens,  must  yield  the 
palm  to  parallel  light,  which 
is  obtained  by  Newton's  plane 
prism  as  from  the  sun.  The  truth  of  this  remark  will  be  obvious 
if  we  place  the  smaller  hemisphere  of  the  kettledrum  at  right 
angles  to  its  present  position,  and  use  it  for  obtaining  condensed, 
reflected,  and  convergent  rays  from  its  flat  surface,  as  proposed 
by  Brewster.  In  this  case  the  object,  being  in  a  cone  of  con- 
verging rays,  is  virtually  under  the  influence  of  more  than  one 
source  of  light,  and  its  character  is  lost  amid  thp  Intense  illu- 
mination. It  would  be  easy,  by  means  of  a  double  concave  lens 
placed  within  the  focus  of  the  converging  cone,  to  produce  an 
intense  beam  of  parallel  light  without  any  assistance  from  the 


*0 


RECKKATIVK    S'MK' 


31 S 


bullVoyu  lens,  and  this  might  enable  a*  to 

rately  the  structure  of  such  unapproachable  finene**  a*  obtain* 

in  Amphipleura,  peUucida.     The  direct  light  of  the  sun.  when 

reflected  by  tho    plane    prism, 

would  thus  be  represented  by  a 

very  close  approximat 

"  In  the  mechanical  adjust- 
ment of  the  prism  to  the  sub- 
stage,  I  would  suggest  a  cradle 
above  a  ball-and-sockot  joint, 
jn  prism*  are  often  mounted, 
with  t'n-  .I'i'htioii  of  a  jointud 
arm,  an  used  for  the  cxt<'n.-uim 
of  tin1  mirror  of  our  microscope 
sideways,  and,  if  necessary,  a 
i-huiiping-sorew  to  keep  tho 
prism  in  position.  At  present, 
I  fix  tho  prism  on  the  sub-stage 
with  an  indiu-rubbor  band.  All 
that  is  required  is  the  power 
of  turning  the  prism  on  its 
axis,  and  also  of  placing  it 
over  any  diameter  or  any  chord 
of  tho  sub-stage.  In  the  latter 
position,  tho  prism  lying  over  a  chord  from  30°  east  of  the 
vertex  of  the  stage  to  30°  west  of  south,  and  its  face  slightly 
inclined  to  the  upper  stage,  very  effective  obliquity  is  obtained. 

The  lamp,  of 
course,  stands 
to  tho  west.  We 
must  rotate  the 
valve  by  the 
circular  motion 
of  the  upper 
stage,  till  the 
hemispheres  are 
not  obscured  by 
the  parallel  lines 
of  their  own 
shadows.  When 
they  reach  their 
proper  place  they 
seem  to  start 
into  existence, 
and  the  degree 
of  elevation  is 
conferred  per 
sallum.  By  this 
perfect  com- 
mand over  its 

movements,  tho  '  diatom-prism '  (thus  named  from  its  first 
application)  will  meet  every  requirement  for  oblique,  direct, 
and  dark-ground  illumination,  while  its  simplicity  and  indepen- 
dence of  harness,  in  the 
shape  of  diaphragms  or 
stops,  is  a  chief  charac- 
teristic. The  light  being 
nearly  parallel,  the  prism 
may  be  moved,  by  the  rack- 
work  adjustment  of  the 
sub-stage,  to  a  considerable 
distance  below  the  object 
without  materially  weaken- 
ing tho  illumination,  and 
the  slight  diminution  of 
light  thus  obtained  is  ad- 
vantageous when  using  low 
powers. 

"  It  is  impossible  to  avoid 
noticing  the  remarkable 
stereoscopic  effect  of  this 
parallel  reflected  light.  On 
a  Barbadoes  slide,  for  in- 
stance, the  objects  are  seen 
under  an  inch  power,  and 
on  a  dark  ground  in  very  striking  relief  ; 
effect  is  remarkably  visible  when  viewing 


of  muscular  fibre  i*  also  well  displayed,  new  beauty  is 
in   the   Podora  scale,  and   infusoria   and   portions  of 
may  be  examined  with  additional  interest. 

"  It  seems  to  be  owing  to 
this  stereoscopic  effect  of 
parallel  light  and  natural 
shadows,  that  the  hemispheres 
of  diatom-valves  are  seen  be- 
yond  all  doubt  as  elevations. 
We  seem  to  be  looking  at  an 
opaque  body  illuminated  from 
above,  and  the  appearance  in 
the  microscope  is  exactly 
similar  to  a  model,  made  to 
scale,  in  plaster  of  Paris.  On 
the  other  hand,  when  we  have 
anything  approaching  to  de- 
pressions, as  in  the  markings  of 
Trictratium  and  Itthmia,  these 
depressions  are,  as  it  were, 
palpably  felt.  The  hexagonal 
marking*  in  Trictratium  are 
of  special  interest.  At  every 
angle  of  the  hexagon  there  is  a 
hemisphere  of  larger  size,  and  smaller  hemispheres,  in  contact 
with  each  other,  form  the  sides,  so  that  it  is  questionable 
whether  the  depression  is  deeper  than  the  radius  of  the  hemi- 
spheres them- 
selves. A  simi- 
lar inquiry  aUo 
presents  itself 
when  viewing 
the  irregular 
though  some- 
what circular 
markings  form- 
ed by  an  arrange- 
ment of  small 
hemispheres  on 
the  surface  of 
Isthmia. 

"I  felt  un- 
willing that  the 
present  session 
should  close 
without  giving 
some  account  of 
my  observations 
to  those  who 
have  more  lei- 
sure than  myself  for  pursuing  these  interesting  researches." 
(Transactions  of  Royal  Microscopical  Society.) 

And  now  let  us  ask,  What  were  the  pictures  that  formerly 

represented  the  curious 
figures  brought  out  by  Mr. 
Reade'a  illuminator,  and 
delineated  in  Figs.  4o,  44 
in  this  paper  ?  They  are 
shown  in  the  next  engrav- 
ings (Figs.  9,  10,  and  11), 
copied  from  "  Reade's  Prism 
I  for  Microscopies  Illumina- 
tion," by  Samuel  HigbJey, 
F.Q.S.,  which  represent  tho 
different  appearances  tha, 
seemed  to  embody  reality 
to  the  minds  of  tho  various 
microscopical  observers  and 

A'A""'*^      ^rf^^^^>stf>B     draughtsmen,  but  which,  in 
.™^™^™    H"  v,     reality,     convey    a    wrong 

of    the    actual 


and 

the 


tho   same 
proboscis 


of   the   blow-fly  on    a  light  ground.   The  peculiar  character 


Highley,  in  commenting 
graphically  upon  this  step 
in  microscopical  investiga- 
tion,   says: — " Pleurorigma    angulatum,     first    discovered    in 
1841,   on   confervas  in   the   Humber,  at   Hull,  was   carefully 
examined  by  Sollitt  and  Harrison.     With  a  i-inch  objective, 


314 


THE  POPULAR  EDUCATOR. 


having  an  angular  aperture  of  90°  and  a  magnifying  power 
of  500  diameters,  they  made  out  a  double  series  of  lines 
crossing  each  other  at  an  angle  of  60°,  so  as  to  produce  an 
appearance  of  diamond-shaped  markings,  as  in  Fig.  Qa.  In- 
creasing the  magnifying  power  to  600  diameters,  three  sets  of 
lines,  longitudinal,  transverse,  and  oblique,  were  brought  out, 
producing  an  appearance  of  fine  hexagonal  markings,  as  shown 
in  Fig.  96.  Mr.  Wenham,  about  1854,  produced  a  photo-micro- 
graph of  this  species  (represented  in  Fig.  10),  under  a  power  of 
15,000  diameters,  which  gave  an  appearance  of  hexagonal  struc- 
ture, the  centre  light  and  the  margin  dark,  as  shown  at  B  (Fig. 
10),  when  all  parts  were  accurately  in  focus,  and  a  dark  hexagon 
with  a  light  margin,  as  at  A  (Fig.  10),  where  the  parts  were  out 
of  focus,  giving  an  appearance  of  dark  dots  on  a  white  ground. 
The  inference  drawn  from  this  photograph  was  that  the  hexa- 
gonal markings  were  depressions,  and  that  all  appearances  of 
dots  or  elevations  were  due  to  such  parts  being  out  of  focus, 
and  producing  an  optical  illusion. 

"  Previous  to  this  date  Gillett,  by  careful  mounting  of  the 
object,  and  '  under  the  most  favourable  illumination,  either  from 
a  white  cloud,  or  a  lamp  with  direct  light  (parallel  rays,  bo  it 
observed!),  and  a  magnifying  power  of  at  least  1,200  diame- 
ters '  (see  Quekett  on  the  Microscope,  p.  509),  had  resolved  the 
three  seta  of  lines  into  dots,  or  elevations  from  the  surface,  as 
shown  in  Fig.  lib. 

"In  recent  years  Mr.  Wenham,  since  employing  the  5^-inch 
objective,  has  been  disposed  to  give  up  his  former  interpretation 
of  the  markings  being  hexagonal  depressions,  and  inclines  to  Mr. 
Gillett's  view  that  the  areolaa  are  minute  tubercular  elevations, 
and  that  the  intervening  network  is  formed  by  the  thinner  por- 
tion of  the  valve,  the  structure  shown  in  Fig,  11  a,  which  repre- 
sents Pleurosigma  formosum  magnified  5,500  diameters." 

Thus  the  parallel  is  completed ;  distant  heavenly  bodies 
present  new  features  when  more  critically  examined,  just  as 
natural  objects  may  present  almost  a  metamorphosis  when 
examined  with  the  full  light  of  scientific  microscopical  investi- 
gation. 

LESSONS   IN    ITALIAN.— XXIX. 

REFLECTIVE  VERBS. 

IN  these  verbs  the  subject  from  which  the  action  proceeds  is 
at  the  same  time  a  passive  object,  and  for  this  reason  is  ex- 
pressed twice :  (1)  by  the  personal  pronoun  io,  I ;  tu,  thou ; 
erjli  or  esso,  he  or  it ;  ella  or  essa,  she ;  noi,  we ;  voi,  you ; 
eylino,  elleno,  or  essi,  esse,  they  ;  (2)  by  the  so-called  conjunctive 
pronouns  mi,  myself,  or  to  myself  (i.e.,  a  me)  •  ti,  thyself,  or 
to  thyself  (i.e.,  a.  te) ;  si,  himself,  herself,  itself,  or  to  himself, 
etc.  (i.e.,  a  se) ;  ci,  ourselves,  or  to  ourselves  (i.e.,  a  noi) ;  vi, 
yourselves,  or  to  yourselves  (i.e.,  a  voi) ;  si,  themselves,  or  to 
themselves  (i.e.,  a  se).  These  are  consequently  in  the  accu- 
sative and  sometimes  in  the  dative  case,  must  be  placed  before 
the  verb,  and  will  be  fully  explained  hereafter  :  for  example  : — 


Io  mi  di-fen-do,  I  defend,  myself. 
Tu  ti  di-fen-di,  thou  defendest  thy- 

'  self. 

Egli  si  di-fen-de,  he  defends  him- 
self. 


Noi  ci  di-feu-dia-mo,  vie  defend  our- 
selves, [selves. 
Voi  vi  di-fe'n-de-te,  you  defend  your- 
Essi  or  esso  si  di-fen-do-no,  they 
defend,  themselves,  etc. 


The  personal  pronouns  may  in  this  case,  as  well  as  in  the  con- 
jugation of  all  Italian  verbs,  be  omitted  ;  and  it  is  sufficient  to 
say  mi  difendo,  ti  difendi,  si  difende,  ci  difendiamo,  vi  defendcte, 
si  difendono,  and  BO  on  through  all  tenses  and  moods.  When 
the  pronouns  mi,  ti,  ci,  vi,  and  si  come  before  a  verb  beginning 
with  a  vowel,  their  final  vowel  i  may  be  omitted  and  an  apos- 
trophe put  in  its  place  ;  aa — 

M'  av-veg-go  (for  mi  aveggo),  T  perceive  or  remarlt. 
T'  ac-cor-gi  (for  ti  accorgi),  thou  perceivest. 

S'  ini-pa-dro-ni-sce  (for  si  impadronisce),  Tie  seizes  upon,  or  mafces 
himself  master  o/ 

In  the  infinitive  mood  of  these  verbs  the  pronoun  si  must  be  re- 
moved to  the  end  as  a  suffix ;  as,  van-tdr-si,  to  boast ;  ral-le- 
grdr-si,  to  be  delighted ;  af-fli-ger-si,  to  grieve,  which  ia  equiva- 
lent to  rallegrare,  affiigere,  etc.,  se  me-de-si-mo. 

Some  verbs  are  reflective  in  the  strictest  sense  of  the  word, 
and  can  never  be  used  without  the  above-mentioned  reciprocal 
pronouns ;  as — 


Ac-c6r-ger-si,  to  perceive,  or  be  sen- 
sible of.  [down. 

Con-tri-star-si,  to  be  afflicted,  or  cast 

In-na-mo-rar-si,  to  fall  in  love. 

In-ge-gnar-si,  to  endeavour,  to  task 
all  one's  powers  of  ingenuity  and 
application. 


Im-pa-dro-nir-si,  im-pos-ses-sar-si, 
io  seize  upon,  or  make  one's  self 
master  of. 

La-gnar-si,  to  complain. 

Ma-ra-vi-gliar-si,  to  wor.der. 

Ral-le-grar-si,  to  be  delighted. 

Ver-go-gruir-si,  to  be  ashamsd,  etc. 


It  must,  however,  immediately  appear  that  every  verb  may 
assume  the  reflective  form,  having  the  pronoun  si  added  to  its 
infinitive,  whenever  the  action  which  the  verb  implies  returns 
back  to  the  subject ;  as — 

Ab-ban-do-na-re,  to  abandon,  or.  give  up;  a-ban-do-nar-si,  to  give  one's 
self  up,  or  over. 

Ab-bas-sa-re,  to  abase,  lower;  ab-bas-sar-si,  to  fall  off,  sinlc,  to  cringe. 
Do-le-re,  to  suffer,  feel  pain;  do-ler-si,  to  grieve,  complain,  pity. 
Al-za-re,  to  raise ;  al-zar-si,  to  rise,  get  up,  etc. 

The  genius  of  the  Italian  language  generally  requires  the 
reflective  verbs  to  be  considered  as  passive,  thus  giving  rather 
an  illogical  predominance  to  the  passive  state  of  the  subject 
reacting  on  itself,  while  the  unmistakable  active  nature  of  a 
reflective  verb,  which  distinctly  names  the  passive  object,  is 
dropped.  For  this  reason  the  great  majority  of  these  verbs,  i.e., 
the  reflective  verbs  governing  the  accusative  case  of  the  person, 
in  their  compound  tenses  must  be  conjugated  with  essere  instead 
of  avere,  and  their  participle  must  agree  in  number  and  gender 
with  this  accusative,  preceding  the  verb ;  for  example : — 


ACTIVE. 

L*  ho  in-gan-na-to,  I  hare  deceived 
him. 

Mi  ha  in-gan-na-to,  he  has  deceived 


REFLECTIVE. 

Mi  sono  in-gan-na-to,  I  have  d»~ 
ceived  myself,  or  I  have  been 
mistaken 

Egli   s'  e  in-gan-na-to,  he  has  de- 


ceived himself,  or  he  has  been 

'mistaken. 

Mi  suno  do-lu-to,  I  have  grieved;  ci  siavno  ral-le-gra-ti,  vie  were  de- 
lighted ;  dgli  s'  era  fiit-to  co-ro-ua-ro  (not  egli  s'  aveva  fatto  coronare), 
he  had  got  himself  crowned. 

It  cannot  be  denied  that  in  these  cases  even  good  writers 
sometimes  exhibit  examples  of  the  use  of  avere  in  the  place  of 
essere,  saying,  for  example,  si  a-v6-va-no  lun-ga-me"n-te  ama-ti, 
for  si  e-ra-no  lun-ga-men-te  amd-ti,  they  had  been  in  love  a  long 
while ;  egli  s'  aveva  fatto  coronare  (as  quoted  above),  etc. 
These  are,  however,  licences  of  celebrated  writers,  and  are  not 
to  bo  imitated. 

The  reflective  verbs  governing  the  dative  case  of  the  person 
and  the  accusative  case  of  the  thing  in  their  compound  tenses 
may  be  conjugated  either  with  essere  or  avere.  and  when  the  ac- 
cusative case  of  the  thing  precedes  them,  their  participle  must 
agree  with  it ;  but  it  remains  unchanged  when  the  accusative 
follows  :  for  example : — 

El-la  si  e  (or  si  ha)  strac-cia-to  il  vi-so,  she  has  lacerated  her  (i.e.,  to 
herself  the)  face. 

fi-gli-no  si  so-no  (or  si  han-no)  fat-to  o-no-re,  they  have  been  an  honour 
(i.e.,  done  Jionour)  to  themselves. 

The  conjunctive  pronouns  mi,  ti,  ci,  vi,  si,  in  ordinary  or 
familiar  language,  precede  the  reflective  verb,  as  will  appear 
from  the  paradigm  of  its  conjugation.  The  only  exceptions  are 
the  imperative  and  infinitive  moods,  the  gerunds  and  participles, 
where  they  are  added  as  suffixes  to  the  verbs.  But  in  a  more 
measured  or  elegant  style,  and  especially  in  poetry,  those  pro- 
nouns may  be  added  as  suffixes  to  all  the  tenses  where  they 
generally  precede  the  verb,  unless  ambiguity  or  harsh  sound 
should  forbid  it,  and  it  is  allowable,  for  example,  to  say — 

Pen-to-mi  for  mi  pen-to,  I  repent. 

P6n-te-si  for  si  pen-te,  he  or  she  repents. 

Pen-ti-va-si  for  si  pen-ti-va,  he  repented. 

Pen-ti-ron-si  for  si  pen-ti-ro-no,  they  repented,  etc. 

By  anticipation  it  must  be  stated  here  that  the  conjunctive 
pronouns  mi,  ti,  ci,  vi,  and  si,  before  the  words  Io,  it ;  la,  her ; 
li,  them  (m.) ;  le,  them  (f.) ;  and  ne,  of  it,  for  it,  with  it,  etc., 
are  changed  into  me,  te,  ce,  ve,  and  so  :  for  example,  pen-tir-se-ne, 
to  repent  it,  or  to  be  sorry  for  it,  is  conjugated — 

Io  me  ne  pen-to,  or  pen-to-me-ne,  I  repent  it,  or  I  am  sorry  for  it,  etc. 

Tu  te  ne  pen-ti,  or  pen-ti-te-ne. 

Egli  se  ne  pen-te,  or  pen-te-se-ne. 

Noi  ce  ne  pen-tia-mo,  or  pen-tia-mo-ce-ne. 

Voi  ve  ne  pen-ti-te,  or  pen-ti-te-ve-ne. 

fis-si  se  ne  pen-to-no,  or  pen-to-no-se-ne. 

Pen-ti-to-se-ne,  hawing  repented  it,  or  been  sorry  for  it. 

Pen-ten-do-se-ne,  repenting  it,  or  being  sorry  for  it,  etc. 
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CONJUGATION  OF  THE  VERB  PKXTIRSI,  to  repent. 
Tho  conjugation  of  this  verb  is  an  example  of  the  combination 
of  tho  reciprocal  or  conjunctive  pronouns  mi,  ti,  ei,  vi,  and  ri 
with  a  verb. 

I.   INFINITIVE  MOOD.1 

Preeent.  Part  Participle. 

Pontini,  to  repent.  Pentitoii.      pcntltaii.      pentftUi, 

I'l-SiM.:.,!,    '•;•'  '•'•   '• 

Per/erf. 
tssnrsl  pentito,  to  have  repented. 

Future. 

per  peutiriii,  to  be  about  to 
repent. 

Promt  Partidpl*. 


Preeent  Germd. 
Pcnteudoai,  repenting. 


PenWntesi,  repenting. 


Poet  Gerund. 
EMendosl  pontito,  having  repented- 

Future  Gerund. 

Ewi-ndo  per  pentirti,  being  about 

to  repent. 


II.   INDICATIVE  MOOD. 


Sin-j.  Io  mi  pinto,  I  repent. 

Tu  ti 

EgU  si  pt-uto. 
Ptur.  NVi  ri  |»'iititiiuo. 
Voi  vi  peutito. 
Egliuo  si  poutono. 

Imperfect. 
Sing.  Io  mi  peutiva,  I  repented. 

Tu  ti  pontivi. 

Egli  si  pontira. 
Plur.  Noi  ci  pentivatno. 

Voi  vi  peutivato. 

Eglino  si  peutivono. 

Indeterminate  Preterite. 
Sing.  Io  mi  pentii,  I  repented. 

Tu  ti  peutisti. 

Egli  si  pcuti. 
Plur.  Noi  ci  peutimmo. 

Yoi  vi  peutiste. 

Eglino  si  peutirono. 

Determinate  Preterite. 
Sing.  Io  mi   sono  pentito,  I   have 

Tu  ti  sei  pentito.      [repented. 

Egli  si  c  pentito. 
Plur.  Noi  ci  siamo  pentiti. 

Voi  vi  sieto  pentiti. 

Egliuo  si  sono  peutiti. 

Indeterminate  Pluperfect. 
Sing.  Io   mi   era    peutito,    7    Had 
repented. 

Tu  ti  eri  pentito. 

Egli  si  era  pentito. 
Plur.  Noi  ci  eravamo  pentiti. 

Voi  vi  eravate  pentiti. 

Egliuo  si  erauo  peutiti. 


Determinate  Pluperfect. 
Sing.  Io  mi  fui  pentito.  I  had  re- 

Tu  ti  fosti  pentito.      [peuted. 

Egli  ii  fu  peutito. 
Plur.  Noi  ci  fummo  pentiti. 

Voi  vi  foste  peutiti. 

Eglino  si  furono  peutiti. 

Puture. 
Siny.  Io  mi  pentiro,  I  «hall  repent. 

Tu  ti  pentir:ii. 

Egli  si  pentira. 
Plur.  Noi  ci  j.t-nt  iivmo. 

Voi  vi  peutirete. 

Eglino  si  pentiranno. 

Future  Perfect. 
Sing.  Io  mi  saro    pentito,  I  shall 

have  repented. 
Tu  ti  sarai  pentito. 
Egli  si  sara  pentito. 
Plur.  Noi  ci  sardmo  pentiti. 
Voi  vi  sare'te  pentiti. 
Eglino  si  saranno  pentiti. 

Conditional  Present. 
Sing,  lomi  pentirei,  I  should  repent. 

Tu  ti  pentiresti. 

Egli  si  pentirdbbe. 
Plitr.  Noi  ci  pentirt'mmo. 

Voi  vi  pentirdste. 

Eglino  si  pentirebbero. 

Conditional  Paet. 
Sing.  Io  mi  sarei  pentito,  I  «7iould 

have  repented. 
Tu  ti  sarcteti  pentito. 
Egli  si  sari'bbe  pentito. 
Plur.  Noi  ci  sarcmmo  peutiti. 
Voi  vi  sardste  peutiti. 
Egliuo  si  sarobbero  pentiti. 


III.  IMPERATIVE  MOOD. 
Sing.  Pentiti  tu,  repent  thou. 

Non  ti  pentire,  do  not  thou  repent. 

Pcntasi  egli,  or  si  penta  egli. 
Plur.  Pentiamoci  noi. 

Pentitevi  voi. 

Puutausi  eglino,  or  si  pentono  eglino. 


IV.   SUBJUNCTIVE 
Present. 

Sing.  Io  mi  penta,  I  may  repent.         Sing. 
Tu  ti  poiita. 
Egli  si  pcnto. 

Plur.  Noi  ci  pentiamo.  Plur. 

Voi  vi  pentiite. 
Eglino  si  peutano. 

Imperfect. 
Sing.  Io     mi     pentlssi,     Z    might    Sing. 

repent. 

Tu  ti  pentissi. 
Egli  si  pentisse. 

PZur.  Noi  ci  pentissimo.  Plur, 

Voi  vi  pentiste. 
Eglino  si  pentissero. 


MOOD. 

Perfect. 

Io  mi  sia  pentito,  I  may  have 
Tu  ti  sia  pentito.      [repented. 
Egli  si  sia  peutito. 
Noi  ci  siamo  pentiti. 
Voi  vi  siate  pontiti. 
Eglino  si  siano  pentiti. 

Pluperfect. 
Io  mi  fdssi  pentito,  I  might 

have  repented. 
Tu  ti  fossi  pentito. 
Egli  si  fossi  pentito. 
Noi  ci  fossimo  pentiti. 
Voi  vi  foste  pentiti. 
Eglino  si  fossero  pentiti. 


I.  RBKAJUU  ox  THE  Ivnvrrnm  MOOD. 

ObMrre,  the  pronoun  *i  only  refeni  to  the  third  pcrton.  tinyular 
(',  e.g.,  in  the  sentence — in-ye-yndn-da-ri  t-<jl\  in  m6l-te 
rtO'iM-re  di  ri-a-equ\-tt'Lre  an-aj-ra,  la  tu-a,  a.«it-<rf-na,  a* 
he  endeavoured  in  many  way*  to  regain  agmin  thy  friendship, 
the  gerond  ingeynandori  evidently  refen  to  the  pronoun  egli  of 
the  third  person  singular ;  while  in  the  seoteooe,  dl-U  dtn~nt 
pfa-errtta  dv-par-tfr-ri  <lH-la  vil-la,  it  pleased  the  ladies  to  go 
away  from  tho  rilla,  the  infinitive  dipartirii  refers  to  dcmiu, 
i.e.,  to  the  third  person  plural.  A  complete  conjugation,  for 
example,  of  the  present  and  past  gerund*,  being  in  all  person* 
of  frequent  use,  runs  as  follows  :— 


Preeent  Gerund. 
Sing.  Pent£ndomi,  at  I  repent. 

Pont^ndoti. 

Pentt-u'lo«i. 
Plur.  Pentiudoci. 

Pentc'-U'lovi. 

iVut,  -II.IOHI. 


P<ut  Gerund. 

tf.  Esstodomi  pentito,  <u  / 
EsstodoU  peotito. 
Eettodori  peutito. 

-^a.,4  '  *1 

,   t  • 


;...•:.  t.ti. 


LESSONS    IN    ALGEBRA.—  XXXIL 

EEDUCTION  OF  EQUATIONS  BY  EVOLUTION. 
IN  many  equation*  tho  letter  which  expresses  the  unknown 
quantity  is  involved  to  some  power.     Thus, 
in  the  equation  z*  =  16, 
we  have  the  value  of  the  square  of  z,  but  not  of  z  itself. 

If  the  square  root  oi  both  sidoa  be  extracted, 
we  shall  have  tt  —  4. 

The  equality  of  the  members  is  not  affected  by  this  reduction. 
For  if  two  quantities  or  sets  of  quantities  are  equal,  their  roots 
are  also  equal. 

If  (x  +  a)n  =  b  +  h,  then  *  -f  a  =  n  •/  b+  h.     Hence, 

To  reduce  an  equation  when  the  unknown  quantity  is  a 
power, 

Extract  the  root  of  both  tides  which  correspond*  with  th* 
power  expressed  by  tlie  index  of  the  unknown  quantity. 

EXAMPLES. 

1.  Eeduce  the  equation     6  +  z2-  8  =  7. 
By  transposition,         ,z2=  7  +  8-6  =  9. 

By  evolution,  *  =  ±  ^9  =  +  3.     Ant. 

The  signs  -f  and  —  are  both  placed  before  V9,  because  an 
even  root  of  an  affirmative  quantity  is  ambiguous. 

2.  Eeduce  the  equation     &r5  —  30  =  z1  +  34. 
Transposing,  etc.,  at2  =  16. 

By  evolution,  »  =  ±  4.    Aii*. 

From  the  preceding  articles  it  will  be  easy  to  see,  that  to 
reduce  an  equation  containing  a  root  of  a  power,  requires  both 
involution  and  evolution. 

EXAMPLE. 

Eednce  the  equation     V*2  =  4. 
By  involution,  z3  =  4s  =  64. 

By  evolution,  *  =  + 

EXEECISE  60. 

1.  Reduce  the  equation  ajfl  —  5c  =  kr*  —  So  +  d. 

2.  Reduce  the  equation  a  +  di*  =  10  -  z*. 

o  =  h  -  d, 


=      _  8.    Ant. 


3.  Reduce  the  equation  V-f 

4.  Reduce  the  equation  (*  +•  a)'  « 

5.  Reduce  the  equation  (*'  -  1)*  = 

6.  Reduce  the  equation  -/x1  —  11  = 

7.  Reduce  the  equation  J\p  —  4ob  : 


_ 
+  J&  +  **• 


(*«-  D* 
5. 
a  —  b. 


6.  Reduce  the  equation  (13  +  v^S  + 


9.  Reduce  the  equation  (3  +  »  J9&  +  **;   «  ***• 

PBOBLEMS. 

1.  A  gentleman  being  asked  his  age,  replied,  "  If  yon  add  to 
it  10  years,  and  extract  the  square  root  of  the  sum,  and  from 
this  root  subtract  2,  the  remainder  will  be  6." 
age? 


What  WM  his 
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Let  x  =  his  age. 

regiment  ;   but  these   being   found  insufficient,   each   company 

By  the  conditions  of  the  problem,     */x  +  10  —  2  =  6. 

furnished  three  men  more  ;  when  their  number  was  found  to  be 
increased  in  the  ratio  of  17  to  16.     How  many  companies  were 
there  in  the  regiment  ? 

By  transposition,                          v^  +10=6  +  2  =  8. 
By  involution,                                         x  +  10  =  S2  =  64. 

And                                                         CD  =  64  —  10  =  54  years. 

^""™* 

Proof.      ^54  +  10  —  2  =  6. 

KEY  TO  EXERCISES  IN  LESSONS  IN  ALGEBRA.—  XXX. 

2.  If  to  a  certain  number  22577  be  added,  and  the  square 

EXERCISE  53. 

root  of  the  sum  be  extracted,  and  from  this  163  be  subtracted, 

the  remainder  will  be  237.     What  is  the  number  ? 

1.   /a'-m*. 

jn  -t-  T» 
10.    (a—  y)   w«rt  . 

17.  a5"  orc"Va». 

Let  x  -—  the  number  sought,                6  =  1  63, 

2.   J&lu-y. 

11    rf" 

18.  ab  (a?d2)«. 

a  -  22577,                                       c  =  237. 

3.   /«*/-. 

19.  ay  (b*-x2)*. 

By  the  conditions  proposed,      */x  +  a  —  6  =  c. 

4.  "V\a  +  y)  {b  +  h). 

12.  9°. 

20.  aby/Jiy. 

By  transposition,                        Vx  +  a  —  c  +  b. 
By  involution,                                 x  +  a  —  (c  +  I)'2. 

6.  4*b. 

13.  x     nq     . 

21.  aba:. 
22.  ubaf  V'. 

And                                                  x  =  (c  +?»)"—  0" 

7.  ay. 

14.  x     s    or  ~  .  /  « 

x  v  a,  . 

23.  3xy. 

Eestoring  the  numbers,                 x  =  (237  +  163)--  22577. 

8.   Sy". 

15.  a'. 

That  is                                             x=  160000  -  22577  =  137423 

9.    (a  +  b>«. 

16.  a  +  b. 

24.   -3  /b*. 
b 

=  required  number. 

Proof.          V137423  +  22577  -  163  =  237. 

EXERCISE  54. 

1.  130lVa1!>. 

6.  12  V7. 

11.  ""va81,    or 

When  an  equation  is  reduced  by  extracting  an  even  root  of  a 

2.  2«/jf*yz-a. 

7.  -y. 

/a'"  v'a. 

quantity,  the  solution  does  not  always  determine  whether  the 

JL-  -»          f.        a. 

answer  is  positive  or  negative.    But  what  is  thus  left  ambiguous 

.am    /a.  y  . 

9.  a"  -  2az  +  z*  +  m». 

12.  a12b  •'  c  =  ^•/^ 

by  the  algebraic  process,  is  frequently  settled  by  the  statement 

4.  J3/l>- 

m  +  n 

of  the  problem. 

5.  20  "/i". 

10.  -184(a  +  r)  mn. 

ExEROISE    61        IVIlSCEIjltANEOUS    P  It  OB  Li  E  US 

1.  A  merchant  gains  in  trade  a  sum  to  which  320  pounds 
bears  the  same  proportion  as  five  times  this  sum  does  to  2500. 

KEY  TO  EXERCISES  IN  LESSONS  IN  ALGEBRA.-XXXI. 

What  is  the  amount  gained  ? 

EXERCISE  55. 

2.  The  distance  to  a  certain  place  is  such,  that  if  96  be  sub- 

1. a/2a. 

6  (3a)« 

11.  4X/I/. 

tracted  from  the  square  of  the  number  of  miles,  the  remainder 

2.   /Ju-. 

7.  M*. 

12.  Od/b. 

will  be  48.     What  is  the  distance  ? 

3    fu2  +  x^ 

3.  If  three  times  the  square  of  a  certain  number  be  divided 

,.,,.,' 

8.  amn. 

13.  b(a*  x)  \ 

by  4,  and  if  the  quotient  be  diminished  by  12,  the  remainder 

4.  ^"—  1)"°- 

9.  (b  +  y)\ 

14.  4/2. 

will  be  180.     What  is  the  number  ? 

i 

4.  What  number  is  that,  the  fourth  part  of  whose  square 

5.  (ay)*. 

10.  (rV)"°. 

15.  b/z. 

being  subtracted  from  8,  leaves  a  remainder  equal  to  4  ? 

EXERCISE  56. 

5.  What  two  numbers  are  those,  whose  sum  is  to  the  greater 

i    «6./b* 

5.  s/4. 

9    x*/-l. 

as  10  to  7  ;  and  whose  sum  multiplied  into  the  less  produces 

1-       -K       M      • 

3  T  oVa 

6-3 

10.  V7. 

270? 

2.  V4. 

.    O,    . 

11     ''   "s/b'z5 

6.  What    two  numbers   are   those,  whose    difference    is    to 

3.  ?  V441. 

7.  at 

Ix3 

the  greater  as  2  to   9,  and  the  difference  of   whose   squares 

4.   v'2.                         1          8.  2/3. 

12    ^  ^  /500 

is  128  ? 

EXERCISE  57. 

7.  It  is  required  to  divide  the  number  18   into   two  such 

parts,  that  the  squares  of  those  parts  may  be  to  each  other  as 

1.  a?. 

r        i  a 

11.  a3  -  3ab2  -  (3a*b  - 

25  to  16. 

„ 

6.  a. 

0    )  /  —  I. 

8.  It  is  required  to  divide  the  number  14  into  two  such  parts 

2.  a™. 

7.  a. 

^      "3~3aV6  +  3ab" 

that  the  quotient  of  the  greater  divided  by  the  less,  may  be  to 

«      1  i 

„„  £ 

13.  d2. 

the  quotient  of  the  less  divided  by  the  greater  as  16  to  9. 
9.  What  two  numbers  are  as  5  to  4,  the  sum  of  whose  cubes 

3.  a2!/'. 
i  » 

9.  a?(x-y). 

14.  a?  -  2x  +  1. 

is  5103  ? 

4.  a°x". 

10.  27a3i/. 

15.  (a+b;*. 

10.  Two  travellers,  A  and  B,  set  out  to  meet  each  other,  A 

EXERCISE  58. 

leaving  the  town  C  at  the  same  time  that  B  left  D.     They 

'*      *             i 

OJ 

22.  6V3and2»/3. 

travelled  the  direct  road  between  C  and  D  ;  and  on  meeting,  it 

1.  a  (xy)»or  (aVt/)  . 

11.  -3- 

23.  703/9. 

appeared  that  A  had  travelled  18  miles  more  than  B,  and  that 

2          6b  )"** 

1°      +  y 

24.  4. 

A.  could  have  gone  B's  distance  in  15|  days,  but  B  would  have 

ij      . 

'"•  a      2' 

25.  6  +  2/-2-9V-1 

boen  28  days  in  going   A's  distance.     Required  the  distance 

3.  (a3b)'X 

13.  (a6^)^. 

+  3/2. 

between  C  and  D. 

4.  2*9/d. 

14.  V-2V- 

26.  a»  +  b'c. 

11.  Find  two  numbers  which  are  to  each  other  as  8  to  5,  and 

5.  3  /a. 

0                      1 

27.  V2. 

\7hose  product  is  360. 
12.  A  gentleman  bought  two  pieces  of  silk,  which  together 

6.  (a  +  b)*. 

Lx   a3  and  a'. 
16.  4"  and  5". 

28.  -$(55296)*. 
29.  20/648. 

measured  36  yards.      Each  of  them  cost  as  many  shillings  per 

7    (a.--  y)°°. 

17.  (<r*)^and  (b5)'. 

30.  2*/12. 

yard  as  there  were  yards  in  the  piece,  and  their  whole  prices 

8.  -5ax\ 

18.  (16)*  and  (16)^. 

31.  54/2. 

were  as  4  to  1.     What  were  the  lengths  of  the  pieces  ? 

32.  7  +  4/3. 

13.  Find  two  numbers  which  are  to  each  other  as  3  to  2  •  and 

0 

iy.  7vy« 

33.  17  +  12/2. 

the  difference  of  whose  fourth  powers  ia  to  the  sum  of  their 

9"  toy 

20.  z/z-a3. 

34.  38+17/5. 

cubes  as  26  to  7. 

10.  a;  -36. 

21.  6a  */x  and  2a  *Jx.      , 

14.  Several   gentlemen  made  an  excursion,  each  taking  the 

EXERCISE  59. 

same  sum  of  money.     Each  had  as  many  servants  attending 

1.  6S. 

/cS-Lb-axa 

13     " 

him   as  there  were  gentlemen  ;  the  number  of  crowns  which 

2.  4as. 

V      2c     * 

each  had  was  double  the  number  of  all  the  servants,  and  the 

M        4.   * 

whole  sum  of  money  taken  out  was  3456  crowns.     How  many 

4.  230.* 

10.  _*L. 

a—  & 

14.    -~- 

gentlemen  were  there  ? 

5.  20. 

15.  =. 

15.  A  detachment  of  soldiers  from  a  regiment  being  ordered 

6.  30J. 

11.  4. 

16.  81. 

to  march  on  a  particular  service,  each  company  furnished  four 

7.  4. 

12    a 

17.  13. 

times   aa   many  men   as  there  were  companies  in  the  whole 

8.  8. 

3' 

18.6. 

I'NKI'MATK'S. 
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BUCKKR  —  SPXLE-PM  —  8TPUOM  —  CUP  OF   TANTALUS  —  INTER- 
MITT  K.Vf    Hl'HINUB—  8ABBATIO    KIVKK  —  BAUOMKTKit. 

THE  pressure  of  the  air  furnishes  us  with  explanations  of  many 
of  the  common  phenomena  of  overy-day  life.  When  a  oaak  is 
tap  IKK!  ,  the  beer  noon  ceases  to  flow  unless  a  small  hole  be  bored 
at  the  top,  just  aa  in  the  magic  decanter  the  wine  refined  to  run 
out  of  the  Hinull  hole  at  the  bottom  until  the  air  wan  admitted 
by  the  loosening  of  the  stopper.  A  well-made  cask  U  perfectly 
lur-t  i^lit,  and  an  aoon  aa  a  little  of  the  beer  has  been  drawn  from 
;r  m-ido  becomes  rarefied;  the  pressure  of  the  external 
air  in  therefore  greater,  and,  acting  on  the  li<i'ii<l  in  the'  tap, 
prevents  its  flow.  Aa  soon,  however,  as  air  is  admitted  by  the 
Hpili'-pog,  the  pressure  is  equalised,  and  the  beer  flows  evenly. 
For  the  same  reason  a  small  hole  is  usually  made  in  the  li  i  «i  .<. 
HO  that  when  the  water  standing  round  the  lid  makes  it 
nearly-air-tight  the  tea  may  still  flow  in  an  even  stream. 

If  we  invert  a  wine-  bottle,  the  liquid  will  flow  out  in  a  very 
irregular  way  ;  the  air  has  to  pass  in  by  the  neck  at  the  same 
time  as  the  contents  flow  out,  and  the  meeting  of  the  two  pro- 
daces  the  well-known  gurgling  sound.  If,  however,  the  bottle 
bo  slightly  inclined,  so  that  the  air  may  enter  at  the  upper 
part  of  the  neck  while  the  liquid  flows  out  at  the  lower  part,  all 
this  gurgling  is  avoided,  and  the  liquid  flows  better  and  more 
npidly. 

Wo  have  another  illustration  of  the  pressure  of  the  air  in  the 
common  sucker,  so  well  known  to  every  boy.  A  piece  of  string, 
with  a  knot  at  the  end  of  it,  is  passed  through  the  centre  of  a 
circular  piece  of  thick  leather,  which  has  teen  soaked  in  water 
till  it  has  become  quite  soft  and  pliable.  It  is  then  pressed 
closely  down  on  a  stone  or  flat  surface  so  as  to  exclude  the  air 
from  under  it,  and  will  be  found  to  adhere  so  firmly  that  the 
stone  may  be  raised  by  the  string  without  its  leaving  the  leather. 
The  reason  of  this  is  that  the  moisture  prevents  the  air  entering 
between  the  stone  and  the  leather.  When,  therefore,  the  leather 
is  raised  in  the  middle  by  the  string  a  partial  vacuum  is  pro- 
duced, and  the  pressure  which  the  air  exerted  on  the  upper 
surface  of  the  stone  is  transferred  to  the  leather  and  balanced 
by  the  tension  of  the  string.  The  pressure  of  the  air  on  the 
under  side  of  the  stone,  being  no  longer  balanced  by 
a  corresponding  pressure  above,  lifts  the  stone. 

It  is  frequently  required  to  draw  a  small  quantity  of 
wine  from  a  cask,  as  a  sample,  without  tapping  it  :  a 
small  instrument  known  as  a  wine-taster  is  therefore 
made  nee  of.  This  consists  of  a  hollow  tubular  vessel, 
having  a  small  aperture  at  each  end,  and  somewhat 
bulged  in  the  middle,  as  shown  in  Fig.  5.  The  bung 
is  removed  from  the  cask  and  the  taster  inserted. 
The  wine  soon  rises  through  the  opening  at  the  lower 
end  till  it  finds  its  level,  the  thumb  is  then  placed 
over  the  opening  above,  and  the  air  being  thus  pre- 
vented from  entering,  the  wine  is  retained,  and  can  be 
removed  from  the  cask  without  any  loss.  On  the 
thumb  being  removed  from  above,  air  will  enter,  and 
the  liquid  will  Sow  out  into  a  glass. 

Bird-cage  fountains  also  depend  for  their  action  on 
the  pressure  of  the  air.  The  reservoir  is  constructed 
so  as  to  be  air-tight,  and  a  small  trough  is  placed  near 
tho  lower  end  from  which  the  birds  may  drink.  This 
communicates  with  the  reservoir  by  a  small  hole  made 
at  the  level  at  which  it  is  desired  to  maintain  the 
water.  As  soon  as  the  water  is  so  far  removed 
from  the  trough  that  this  hole  is  exposed,  a  bubble  of  air  enters 
and  displaces  a  small  quantity  of  water,  and  in  this  way  a  uni- 
form level  is  maintained,  and  a  constant  supply  of  fresh  water. 
Pneumatic  inkstands  have  been  constructed  on  a  similar  prin- 
ciple, the  advantage  resulting  from  their  use  being  that  a  much 
less  surface  is  exposed  to  the  air,  and  therefore  the  ink  does  not 
thicken  so  rapidly,  and  also  that  there  is  less  danger  of  spilling 
the  contents. 

We  must  now  pass  on  to  notice  a  very  useful  piece  of  ap- 
paratus —  the  syphon. 

In  many  manufacturing  processes,  and  in  chemical  experi- 
ments, a  liquid  is  often  allowed  to  settle,  and  the  clear  liquor 
above  has  to  be  drawn  off  without  disturbing  the  sediment,  as 
would  be  done  if  the  vessel  were  tilted  so  as  to  pour  out  the 
liquid.  This  can  easily  be  accomplished  by  means  of  the 


Fig.  5. 


syphon,  which  eonsfcts  merely  of  a  tnbe  bent  into  the  •bap*  of 
the  letter  U,  one  limb,  however,  being  longer  than  the  other.  In 
Fig.  6,  o  is  the  vessel  from  which  the  w»ter  has  to  be  drawn  off. 
and  c  B  represents  the  syphon.  This  u  filled  with  water,  Mid 
then,  the  ends  being  dosed  by  the  finger,  inverted  into  the 
vessel ;  or  it  may  be  placed 
in  the  vessel,  and  the  air 
exhausted  from  it  by  sock- 
ing  with  the  month  at  the 
end  B  ;  the  air  being  thus 
partly  removed  from  the 
tube,  the  water  rises  and 
flows  over  tho  bend.  The 
principle  on  which  it  acts 
is  simply  this  :  Let  the  sy- 
phon be  full  of  water,  and 
let  us  imagine  a  layer  of 
water  across  the  highest 
point  of  the  bend  to  be- 
come solid.  The  forces 
which  act  on  thin  layer  and 
force  it  towards  0  are  the 
pressure  of  air  acting  up-  Tl?.  6. 

wards  at  B  and  the  weight 

of  a  column  of  water  equal  in  height  to  D  c,  for  it  is  clear  that 
this  column  has  to  be  supported  by  the  layer.  The  forces  which 
drive  it  in  the  other  direction,  or  towards  B,  are  the  pressure  of 
the  air  on  the  surface  of  the  liquid  in  c,  which  pressure  is  trans- 
mitted along  the  tube,  and  is  just  equal  to  the  pressure  at  B,  and 
the  weight  of  a  column  of  water  equal  in  height  to  A  B.  It  will 
thus  be  seen  that  the  liquid  will  be  moved  along  the  syphon  to- 
wards B  with  a  force  equal  to  the  pressure  of  a  column  of  water 
whose  height  is  equal  to  the  difference  between  the  two  column* 
A  B  and  c  D.  Hence,  the  greater  the  difference  of  level  between 
the  liquid  in  the  vessel  c  and  the  open  month  B  of  the  tube,  the 
greater  will  be  the  speed  at  which  the  liquid  will  flow  ;  if  both 
come  to  the  same  level  it  will  cease  to  run.  In  order  to  avoid 
the  risk  of  drawing  some  of  the  liquid  into  the  mouth  while 
sucking  out  the  air,  a  small  tnbe  is  frequently  attached  near  the 
end  of  the  lower  limb  of  the  syphon ;  the  finger  may  then  be 
placed  over  the  end  to  close  it,  and  the  air  drawn  out  by  this 
tube,  in  which  the  rise  of  the  liquid  will  be  plainly  seen. 

An  arrangement,  designed  to  avoid  trouble  in  filling  the  tnbe, 

is  known  as  the  Wurtemberg  syphon.   In  this  both  limbs  are  of 

tho  same  length,  and  are  turned  up  so  that,  when  once  filled,  it 

|  will  remain  so,  and  thus  is  always  ready  for  use.     As,  however, 

j  the  only  difference  in  the  effective  length  of  the  limbs  arises  from 

the  distance  to  which  one  is  immersed  in  the  liquid,  only  a  small 

head  of  water  can  be  obtained,  and  thus  the  liquid  flows  but 

slowly. 

Since  it  is  the  pressure  of  the  atmosphere  which  causes  the 
liquid  to  rise  in  the  bend  of  the  syphon,  the  highest  point  in  it 
must  not  exceed  34  feet  if  water  is  used,  or  30  inches  if  it  be 
mercury ;  for,  as  we  have  seen,  the  pressure  of  the  air  is  only 
sufficient  to  balance  columns  of  these  heights. 

In  carrying  on  extensive  drainage  operations,  as  is  frequently 

done  in  the  low  parts  of  Holland,  or,  on  a  smaller  scale,  in  the 

fen  district  of  our  own  country,  a  drain  is  frequently  constructed 

which  has  to  discharge  itself  into  a  tidal  river,  or  the  sea,  but 

is,  at  high  water,  below  its  level.     Means  have,  therefore,  to  be 

adopted  to  prevent  the  tidal  water  flowing  up  the  drain  and 

flooding  the  land,  and  floodgates  are  frequently  used  for  this 

1  purpose.     They  are,  however,  very  expensive  to  make  and  keep 

in  repair  on  account  of  the  great  pressure  they  have  to  sustain 

I  from  the  water  being  higher  on  one  side  than  on  the  other ;  and 

!  if  a  channel,  however  small,  be  formed  by  the  water  under  their 

!  foundations,  its  pressure  will  soon  be  sufficient  to  blow  up  the 

sluice.     Thi<  happened  a  few  years  since  at  the  "  Middle  Level," 

one  of  the  drains  which  empties  into  the  Onse  nesj  King's  Lynn. 

and  a  great  loss  of  property  was  the  result.     To  guard  against 

these  difficulties,  syphons  are  now  sometimes  used  instead  of 

gates,  and  are  found  to  answer  well.    Piles  are  driven  across  the 

drain,  and  a  strong  embankment  formed,  so  as  to  resist  the 

pressure  on  either  side.     Large  syphons  are  then  placed  over 

this,  and  small  pipes  are  brought  from  the  highest  point  of  each 

syphon  to  a  large  air-pump,  by  which  the  air  is  removed,  and  the 

syphons  set  to  work.    When  the  water  rises  higher  on  the  river 

I  side,  air  is  re-admitted  above,  and  the  syphons  oease  to  act. 
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Fig.  7. 


An  ingenious  scientific  toy,  known  as  the  Cup  of  Tantalus,  I 
has  been  constructed,  and  acts  on  the  same  plan  as  the  common  ' 
syphon.     It  is,  in  fact,  an  intermittent  syphon,  and  is  useful  as 
serving  to  explain  the  action  cf  intermittent  springs.     A  eyphon 
is  inserted  in  a  cup  so  that  its  longer  limb  may  pass  through  an 
aperture  at  the  bottom,  and  the  highest  point  of  the  bend  may 
be  rather  lower  than  the  brim.     If  water  be  now  allowed  to  run 
into  the  vessel,  it  will  fill  as  usual  until  the  water  reaches  the 
level  of  the  bend.     The  syphon  will  then  begin 
to  act,  and  if  its  size  be  the  same  as  that  of  the 
supply-pipe,  the  water  will  remain  at  that  level  ; 
if,  however,  the  syphon  carry  it  off  more  rapidly, 
the  vessel  will  be  emptied  ;  the  syphon  will  then 
cease  to  flow,  and  the  vessel  will  again  be  filled. 
An    intermittent    flow  will  thus   be   produced. 
Various  modifications  may  be  made  in  the  con- 
struction of  this  vessel.     Sometimes  the  handle 
is  made  hollow,  and  thus  serves  as  a  syphon,  and, 
when  thus  made,  the  reason  of  the  cup  emptying 
is  not  so  easily  seen.     Sometimes,  too,  an  open 
tube  is  inserted  in  the  vessel,  and  another,  closed 
at  the  upper  end,  is  inverted  over  it  :  all,  how- 
ever, act  on  the  same  principle. 

We  shall  now  be  able  to  understand  better  the  action  of 
intermittent  springs,  many  of  which  exist  in  different  parts  of 
the  world.  In  England  there  is  one  known  as  Weeding  Well,  in 
the  Peak  of  Derbyshire  ;  others  exist  at  Giggleswick,  in  York- 
shire, and  near  Torbay  ;  but  the  most  noted  of  all  are  found  in 
Palestine. 

Josephus  speaks  of  a  stream  called  the  Sabbatic  river,  which 
flows  one  day,  and  then  is  dry  for  the  next  six  days.  Pliny 
refers  to  the  same  ;  but  he  makes  it  flow  for  six  days,  and  rest 
on  the  seventh.  The  existence  of  such  a  river  was  long 
doubted  ;  but  modern  travellers  say  that  they  have  discovered  a 
small  stream  which  seems  to  be  that  referred  to.  Now,  however, 
it  is  dry  for  two  days,  and  flows  on  a  portion  of  the  third  ; 
but  this  alteration  may  be  easily  accounted  for.  The  annexed 
diagram  will  serve  to  explain  the  action  of  the  spring.  A  largo 
reservoir  is  supposed  to  exist  in  the 
hill  from  which  the  stream  issues. 
This  is  supplied  by  the  rain,  which 
percolates  through  the  sides  of  the 
mountain  and,  by  various  inlets,  finds 
its  way  into  the  cavity. 

A  syphon-shaped  channel  is  also 
supposed  to  exist,  of  such  a  capacity 
that  it  can  carry  off  the  water  more 
rapidly  than  it  enters  by  the  different 
feeders.  Now  it  is  clear  that  the 
water  will  go  on  accumulating,  but 
none  will  flow  till  the  cavity  is  filled 
to  the  level  of  the  bend  in  the  chan- 
nel. As  soon,  however,  as  it  attains 
this  level,  the  syphon  will  begin  to 
act,  and  the  stream  will  flow  until  the 
reservoir  is  empty,  when  air  will  enter 

the  syphon,  and  it  will  cease  to  act  until  the  cistern  shall  again 
be  filled,  when  the  same  effects  will  be  repeated. 

The  smaller  the  cistern,  the  more  frequently  will  the  water 
flow.  •  Hence  it  is  quite  possible  that  the  statement  of  Josephus 
about  the  Sabbatic  river  may  have  been  true,  but  that  the 
cistern  has  been  gradually  filling  up,  so  that  now  it  flows  once 


in  three  days  instead  of  once  in  seven.     An  enlargement  of  the 

channel  by  which  the  water  issues,  or  an  increase  in  the  supply  !  tion  to  its  mode  of  construction  and  action. 


fourths  ol  the  height  of  the  vessel,  and  then  passes  through  the 
side.  The  water  is  allowed  to  enter  in  a  constant  stream  by  a 
pipe  about  half  the  size  of  the  syphon,  and  so  placed  that  the 
water  enters  in  such  a  direction  as  to  keep  the  contents  in  a 
constant  state  of  motion.  As  soon  as  the  vessel  is  filled  to  the 
level  of  the  bend,  the  syphon  commences  to  work,  and  in  a 
short  time  empties  the  vessel,  the  false  bottom  causing  the 
photographs  to  be  left  quite  dry,  a  thing  of  great  importance, 
as,  thereby,  the  last  traces  of  the  chemicals  em- 
ployed are  more  easily  removed.  The  vessel 
then  fills  again,  to  be  once  more  emptied  in  the 
same  way. 

We  have  now  noticed  several  important  results 
of  the  pressure  of  the  air,  and  the  construction 
of  machines  which  act  by  means  of  it  ;  but  wo 
have  not  yet  seen  the  mode  of  determining  how 
great  this  pressure  really  is.  We  have,  however, 
stated  it  to  amount  to  about  14ilbs.  per  square 
inch,  and  must  now  show  a  proof  of  the  fact. 

We  might  take  a  surface  of  known  area,  and 
having,  by  means  of  an  air-pump,  removed  the 
air  from  under  it,  ascertain  the  pressure  by  a 
spring  balance.     This  plan  would,   however,  bo 
very  difficult  and  uncertain,  as  it  is  impossible  perfectly  to  re- 
move the  air,  and  it  would  be  very  difficult  to  ascertain  the 
pressure  exerted  on  the  balance.     There  is,  however,  another 
mode  of  ascertaining  this,  which  depends  on  the  fact  that  a  liquid 
transmits  pressure  equally  in  all  directions.     If  we  take  a  glass 
tube  about  a  yard  long,  sealed  at  one  end,  and,  having  filled  it 
with  mercury,  place  the  thumb  over  the  open  end,  and  invert  it 
into  a  cup  of  mercury,  we  shall  find  that  a  small  part  of  the 
fluid  will  run  out,  but  that  the  tube  will  remain  filled  to  a  height 
of  about  30  inches  above  the  level  of  the  mercury  in  the  cup. 
This  experiment  was  first  performed  about  the  middle  of  the 
seventeenth  century  by  Torricelli,  after  whom  the  empty  space 
left  at  the  top  of  the  tube  is  known  as  the  Torricellian  vacuum. 
Now,  if  we  consider  the  forces  at  work,  we  shall  see  that  tho 
air  presses  on  the  surface  of  the  mercury  in  the  cup,  and  its 
pressure  is  transmitted  through  this 
to   the   mercury  in   the  tube.      Tho 
tipper  part  of  the  column  ia,  however, 
shielded   from  this    pressure  by  the 
closed  tube,  and,  since  the  whole  is  in 
equilibrium,  the  pressure  produced  by 
the  air  must  be  exactly  equal  to  that 
produced  by  the  weight  of  a  column 
of  mercury  30  inches  high.     Let  us 
suppose  the  tube  to  have  an  area  of 
one  square  inch  :  the  pressure  then  011 
this  area,  and  accordingly  on  every 
equal  area,  will  be  equal  to  the  weight 
of  30  cubic  inches  of  mercury.     Now 
a  cubic  inch  of   water  weighs  252'5 
grains,  and  the   specifie   gravity   of 
mercury  is  13'59  ;  a  cubic  inch  of  it 
weighs,  therefore,  about  3441  grains, 

and  30  cubic  inches  weigh  about  14|lbs.  This,  therefore,  is  tho 
pressure  exerted  by  the  air  on  every  square  inch  of  surface  when 
the  mercury  stands  at  a  height  of  30  inches.  In  this  climate 
the  mean  height  is  rather  under  this,  being  about  29'9,  and  the 
pressure,  therefore,  is  a  little  over  14|lbs. 

This  simple  instrument  is  one  of  the  most  important  in  tho 
science  of  Pneumatics  ;  we  must,  therefore,  give  a  little  atten- 

It  is  called  the 


brought  by  the  feeders,  would  produce  the  same  change. 

The  Pool  of  Siloam  is  another  instance  of  a  spring  of  this 
kind.  Dr.  Robinson  states  that,  when  he  was  there,  he  observed 
the  water  rise  nearly  a  foot  in  five  minutes,  and  that  he  was 
informed  that  such  rises  occurred  frequently,  sometimes  two  or 
three  times  in  the  course  of  a  single  day,  but  at  other  periods 
only  two  or  three  times  a  week. 

An  ingenious  application  has  been  made  of  this  principle  in 
an  apparatus  constructed  for  the  purpose  of  washing  photo- 
graphs. In  order  to  ensure  permanency  in  prints  it  is  requisite 
that  they  should  be  well  washed,  and  the  more  frequently  the 
water  is  changed  the  better  will  this  be  done.  A  vessel  is 
therefore  made  with  a  small  depression  at  the  bottom  separated 
from  it  by  a  grating.  From  this  a  syphon  rises  about  three- 


Barometer  or  "  Weight-measurer,"  though,  in  reality,  it  is  the 
pressure  and  not  the  weight  of  the  air  which  it  records. 

That  it  is  the  pressure  of  the  air  which  supports  the  column 
of  mercury  is  easily  seen,  by  the  fact  that  if  we  make  an  open- 
ing so  as  to  allow  the  air  to  press  on  the  surface  of  the  mercury 
in  the  tube,  it  will  immediately  fall  to  the  level  of  that  outside. 
A  more  conclusive  experiment  as  to  this  point  was  devised  by 
Pascal.  He  said  that  if  it  was  the  weight  of  the  air  which  sup- 
ported the  column,  then,  if  the  barometer  were  taken  to  any 
elevation  so  as  to  leave  a  part  of  the  atmosphere  below  it,  the 
mercury  ought  to  stand  at  a  less  height.  The  experiment 
was  accordingly  made.  The  instrument  was  conveyed  up  a  moun- 
tain, and  the  height  noted  at  intervals,  when  it  was  found,  aa 
predicted,  to  diminish  gradually,  as  the  elevation  increased. 
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The  barometer  is  of  very  great  use  in  all   meteorological 
observations,  and  therefore  great  ->  have  to  be  taken 

to  ensure  its  acei.  i>loce,  the  mercury 

if,  as  u 

.     the   rase,  /.in.:   or  BOtuO  otln-r    :  •    ill   tho 

•.  ,  thi'.y  will  r.-n.i.  r  i!  lighter,  and  the  column  will  there- 

md  at  too  great  a  height.      Tin -n,  too,  mercury  often 

:!•-. .:•!>*    u   small    i|iiuii!  :t  y    .  1    :nr,    Hiniill    ImlililoM    also   Croop   Up 

along  the  .side  of   il,.-  tube,  and  those  depress  the  column  and 

•in-  reading  to  be  loss  than  it  should  be.      The  utmost 

required,  in  instruments  intended  for  very 

do  observation,  to  guard  against  these  causes  of  error. 

Tii.-  usual  way  of  tilling  tho  tube  of  the  best  barometers  is  to 

;  our  in  a  small  quantity  of  tho  mercury  BO  as  to  fill  the  tube  for 

;i  fi-w  inches,  and  thm  ooil  it  to  drive  off  the  air;  after  it  hnx 

.  a  second  portion  is  introduced  and  boiled,  and  «•• 
Tin-  whole  ia  filled.    Tho  main  objection  to  this  mode  is,  that  the 
iiii'timoa  renders  the  gloss  much  more  liable  to  crack.   A 
:i«  accordingly  devised,  and  ia  used  at  tho  Kew  Observa- 
:ii«-h  seems  superior  and  avoids  this  risk.     The  tube  is 
out  to  a  small  diameter  at  each  end ;  these  ends  are 
;  up,  and  one  of  them  acaled.    The  air  is  then  removed 
.•ry  good  air-pump,  tho  tube  being  meanwhile  heated  by  a 
•  pint-lamp  to  prevent  the  air  adhering  to  the  glass.     When 
tod,  this  end  is  scaled,  and  the  other  end  broken  under 
the  surface  of  boiled  mercury.     The  pressure  at  once  forces 
it  up  the  tube,  which  is  held  in  an  inclined  position, 
and  the  small  amount  of  air  left  in  it  ia  driven  into  a 
bulb  blown  in  tho  fine  part  of  it.     The  tube  is  then 
sealed  by  a  spirit-lamp  at  a  point  a  little  below  this, 
and  all  air  is  thus  excluded.     The  other  end  ia  then 
bent  slightly  upwards,  so  that  the  air  would  have  to 
travel  down  the  bend  before  it  could  pass  up  the  tube 
to  impair  the  vacuum.     A  contrivance,  known  as  an 
air-trap,  is  also  placed  in  some  barometers  for  the  same 
purpose  (Fig.  9).     The  part  A  of  the  tube  is  drawn  out 
BO  as  to  leave  only  a  small  aperture,  and  is  inserted 
into  an  enlarged  portion  blown  on  the 
other  part,  as  shown  in  the  figure.     In 
this  way  a  cavity  ia  formed,  in  which 
any  air   that  may  enter  the  tube  will 
Fig.  9.  accumulate,   and    it    con    be   removed 
when  necessary.     The  total  absence  of 

air  is  easily  told  by  tho  ringing  sound  which  is   ~rdWfcr — 30 
caused  when  the  tube  is  inclined  so  as  to  cause 
the  mercury  to  strike  against  the  top. 

It  will  be  well  now  to  note  the  modes  in  which 
this  barometric  tube  is  arranged  so  as  to  show 
the  variations  in  the  pressure.  It  is  frequently 
made  to  dip  into  a  vessel  of  mercury,  v  (Fig.  10), 
und  a  scale,  c  D,  graduated  accurately,  is  en- 
graved on  the  tube  itself  or  else  on  the  case  con- 
taining it.  These  graduations  usually  extend 
from  27  or  28  inches  to  31,  the  variations  in  the 
height  being  always,  in  this  country,  confined 
within  these  limits.  When  it  ia  required  for 
ascertaining  the  height  of  mountains,  as  will 
presently  be  seen,  the  graduations  extend  nearly 
the  whole  length  of  the  tube.  The  readings  by 
this  scale  will  not,  however,  be  accurate,  for 
when  the  mercury  in  the  tube  has  fallen  one 
inch,  the  level  of  it  in  the  cistern,  if  that  have 
ten  times  the  area  of  the  tube,  will  be  raised 
iVth  of  an  inch  by  the  additional  quantity  of  mer- 
cury now  contained  in  it.  The  total  effect,  there- 
fore, will  be  that  the  mercury  has  fallen 
inch,  that  is,  it  stands  It^jth  inches  less  above 
the  surface  of  that  in  the  cistern  than  it  did.  Fig.  10. 

Now  in  many  barometers  this  is  altogether 
neglected,  and  their  readings  are  inaccurate  on  that  account. 
In  some  the  scale  is  graduated  to  allow  for  this,  an  inch, 
according  to  the  marks  on  it,  being  only  ffths  of  an  inch. 
Sometimes,  too,  the  scale  is  made  movable,  tho  lower  end  being 
adjusted  by  means  of  a  rack  and  pinion,  so  that  it  just  touches 
the  surface  of  the  mercury  in  the  cistern.  A  better  plan,  how- 
ever, is  that  represented  in  the  figure.  A  second  bottom  is 
fixed  in  the  cistern,  which  can  be  raised  or  lowered  by  a 
screw  s.  A  pointer,  i,  is  fixed  to  the  aide  of  the  cistern  at  such 


a  height  that  the  graduations  are  measured  from  its  lowest 
By  mean*  of  tho  soreir  the  level  is  then  adjusted  till 
thia  point  appear*  exactly  to  me«t  iti  own  reflection  in  tie 
mercury,  which  is  than  ssJd  to  be  at  iU  neutral  point.  When- 
ever, then,  a  reading  has  to  be  taken,  this  adjustment  is  first 
made,  and  then  the  true  height  U  shown. 

It  may  at  first  be  thought  tint  if  the  tube  were  made  smaller, 
or  if  the  upper  part  were  of  a  t  -.nailer  bore  than  the  lower  part, 
tho  mercury  would  rise  to  a  greater  height,  and  thus  more 
accurate  readings  could  be  taken.  This,  however,  is  not  the 
case ;  for,  as  we  saw  in  our  lessons  en  Hydrostatics,  the  pres- 
sure depends  solely  upon  the  depth  of  the  liquid,  and  is  quite 
.<lent  of  the  shape  or  size  of  the  vossel. 

If  a  lighter  liquid  be  used,  the  column  will  be  longer,  and  the 
us  more  eaxily  and  quickly  seen.  Various  liquids  hare, 
therefore,  been  tried,  and  water  was  one  of  the  first.  Now,  as 
mercury  is  13}  times  heavier  than  water,  a  column  of  the 
iiM.-r.  to  produce  the  same  pressure,  must  be  13 J  times  u 
high.  The  tube  in  the  water  barometer  must,  therefore,  be 
about  35  feet  long,  and  is,  on  this  account,  very  unwieldly. 

Several  such  have  been  constructed  ;  but  they  soon  get  out 
of  repair.  Water  dissolves  a  considerable  amount  of  air,  and 
thus,  even  though  the  water  has  been  boiled  to  remove  it, 
some  will  enter,  and,  passing  up  the  tube,  cause  tho  level  to 
fall.  Water  alao  evaporates  to  a  small  degree  at  ordinary  tem- 
peratures, especially  in  a  vacuum,  and  hence  vapour  accumu- 
lates at  the  top  of  the  tube  and  produces  a  similar  effect. 


TERMS  USED  IN  COMMERCE.— I. 

ABANDONMENT. — In  marine  insurance,  the  act  of  relinquish- 
ing to  the  insurer  all  interest  in  a  damaged  ship  or  cargo,  in 
order  to  claim  for  tho  entire  amount  insured. 

ABBREVIATIONS. — The  customary  contractions  are : — 


®  .    . 

Ale.  . 

at. 
Account. 

T.P.A. 

(Free     of     ptrUeabr 
(     average. 

A.D. 

Anno  Domini. 

r««* 

(  Instant  —  present 

{Auto  meridian  —  be- 

in*v* 

(      month. 

AM. 

fore  noon. 

M. 

.    Interest. 

amt. 

amount. 

In*. 

.    Invoice. 

Ami.     brot. 

}  Amount  brought  for- 

JL    . 

.     Journal. 

foricd. 

ward. 

L/0. 

.     Letter  of  Credit. 

Amt.  carrd. 

)  Amouut  carried  for- 

£  *.  d. 

(  Pounds,       shillings. 

/oru-d.     . 

J      ward. 

•\     pence. 

A.  P. 

Last  Year. 

Ltd. 

.     Ledger. 

Bco. 

Banco. 

Ifestrt. 

(  Messieurs  —  gentle* 

Dk.    . 

Back. 

*  I      men. 

B'L. 

Bill  of  Lading. 

AfdM. 

.    Merchandise. 

B/P. 

Bill  payable. 

m/d. 

.    months  after  date. 

B/B. 

Bill  receivable. 

m/m. 

.    made  merchantable. 

C.B. 

Cash  Book. 

mo.    . 

•    month. 

Commn. 

Commission. 

m/«. 

.    months  after  sight. 

Co.    . 

Company. 

JfS.  . 

.     Manuscript. 

Cr.     . 

Creditor. 

N.B. 

{Xota    bene  —  Mark 

Ctcf.  q?t.  Ibs. 

f  hundredweight,  quar  • 
(     ters,  pounds. 

N.B. 

well. 
.    North  Britain. 

Cy.    . 

Currency. 

0/ac. 

.    Old  Account. 

D.B.. 

Day  Book. 

o/a. 

.     on  account  of. 

d/d.   . 

days  after  date. 

% 

.    per  cent. 

Dii.    . 

Discount. 

0:1.,     diet* 

.,>  ounces,      penny- 

do*.    . 

dozen. 

grt. 

.  j       weights,  groins. 

dft.    . 

draft. 

V      . 

.    per. 

Dr.    . 

Debtor. 

.    . 

.    Price  Current. 

d's.    . 

days  after  sight. 

P.O.      . 

.    per  cent. 

E.E. 

Errors  excepted. 

(  post  meridian—  after 

(  Errors  and  omissions 

p.m. 

•  (     noon. 

E.tO.S.    . 

\      excepted. 

Prm. 

.     Premium. 

Ex.    . 

Exchange 

_. 

f  Proximo—  next 

Eid. 

Examined. 

PTQXO. 

*  \     month. 

fo.      . 

folio 

UUo. 

.    Ultimo—  last  month. 

F.O.B.       . 

Free  on  board. 

vis.    . 

.    namely. 

ABSTRACT. — An  abridgment  or  epitome  of  an  entire  deed, 
document,  or  book. 

ACCEPTING  A  BILL. — The  writing,  by  the  person  on  whom  it 
ia  drawn  (called  the  Acceptor),  of  his  name  across  the  BilL  By 
this  he  undertakes  to  pay  it  when  due. 

ACCOMMODATION  BILL.— A  bill  of  exchange  accepted  by  an 
individual  for  the  convenience  of  the  drawer  or  indorse: 
whom  it  rests  to  take  it  up  at  maturity. 

ACCOUNT  U/c.).— A  statement  of  the  sums  due  by  one  person 


320 


THE  POPULAR  EDUCATOR. 


to  another,  either  for  goods,  or  originating  out  of  any  mutual 
transactions. 

ACCOUNT  CURRENT. — A  statement  of  transactions  between 
two  or  more  parties  during  a  certain  period,  drawn  out  in  Dr. 
and  Cr.  form,  and  in  the  order  of  their  dates. 

ACCOUNT  SALES. — An  account  rendered  to  a  merchant  by  his 
agent,  showing  the  weights  or  quantities  of  each  parcel  of  goods 
sold,  with  the  prices  obtained,  and  the  net  result  after  deducting 
all  expenses  attending  the  sale. 

ACCOUNTANT. — A  person  skilled  in  accounts.  The  official  in 
charge  of  the  accounts  of  a  business  is  termed  an  accountant. 

ACQUITTANCE. — A  discharge  in  writing  for  money,  debt,  or 
liability. 

ACTUARY. — The  officer  of  a  Life  Assurance  Company,  whose 
duty  it  is  to  make  the  computations  required  in  the  business, 
and  to  advise  on  all  questions  pertaining  to  the  statistics  and 
finance  of  life  assurance.  Also  applied  to  similar  officers  in 
other  businesses. 

ADJUSTMENT.  — In  marine  insurance,  the  settlement  of  a  loss 
incurred  by  the  insured. 

ADJUSTMENT  OF  AN  ACCOUNT. — Agreeing  or  settling  the 
particulars. 

AD  VALOREM  DUTY. — Duty  levied  on  the  value  and  not  on 
the  quantity  of  articles. 

ADVANCE. — Money  paid  on  account  of  goods  to  be  delivered 
or  work  to  be  done. 

ADVENTURE. — A  speculation. 

ADVICE — ADVICES. — Information  by  letter;  commercial  re- 
ports and  intelligence  conveyed  by  letter. 

AFFIDAVIT. — A  declaration  in  writing,  upon  oath. 

AGENDA. — A  memorandum  book. 

AGENT. — A  person  authorised  to  transact  business  for  another, 
who  is  called  the  principal. 

AGIO. — The  difference  between  the  real  and  nominal  value  of 
money,  or  of  paper  currency  and  specie. 

ANNUITY. — A  periodical  or  yearly  payment. 

ANNUITIES.  —  (Certain — Deferred  —  Contingent — Reversion- 
ary.)— Annuities  Certain  are  annual  payments  for  fixed  terms 
of  years,  commencing  immediately.  Deferred  Annuities  are 
annual  payments  for  fixed  terms  of  years,  commencing  at  the 
expiration  of  a  period  agreed  upon.  If  either  of  these  two 
descriptions  of  annuities  depends  upon  the  existence  of  one 
or  more  lives,  they  are  termed  Life  Annuities.  Contingent  An- 
nuities are  payable  only  in  the  event  of  some  contingency 
happening,  as  the  death  of  a  person  :  they  are'  also  termed 
Reversionary  Annuities. 

APPRAISE. — To  set  a  price  upon,  or  to  make  an  estimate  of 
the  value  of  anything.  The  act  of  appraising  is  known  as 
making  an  APPRAISEMENT,  and  the  person  doing  so  is  called  an 
APPRAISER. 

ARBITRATION. — The  adjustment  of  disputed  matters  by  the 
decision  of  one  or  more  neutral  persons  (who  are  called  ARBI- 
TRATORS), chosen  by  consent  of  those  concerned. 

ARBITRATION  OF  EXCHANGES. — A  computation  of  the  pro- 
portional rate  between  two  places,  through  intermediate  places, 
5or  the  purpose  of  ascertaining  whether  direct  or  indirect  drafts 
and  remittances  are  the  most  advantageous.  When  one  inter- 
mediate place  only  is  concerned,  it  is  termed  simple  arbitra- 
tion ;  when  more,  compound  arbitration.  For  the  method  of 
doing  this,  see  Lessons  in  Arithmetic,  XLI.  (Vol.  III., 
page  166). 

ARTICLES  OF  ASSOCIATION. — A  deed  containing  the  terms  of 
agreement  made  by  a  number  of  persons  forming  a  trading  firm 
or  joining  in  a  speculation. 

ASSETS. — -A  general  term  for  cash,  property,  and  depend- 
encies, in  contradistinction  to  liabilities. 

ASSIGNEE. — One  to  whom  an  assignment  is  made. 

ASSIGNMENT. — The  act  of  appointing  another  to  exercise  con- 
trol over  certain  property. 

ASSURANCE  (LiFE). — A  system  by  which  public  companies 
engage  to  pay  to  the  person  contracting  with  them,  a  certain 
sum  at  the  death  of  a  nominee,  in  consideration  of  certain  cash 
payments  called  premiums,  agreed  upon  by  the  parties  concerned. 
(See  Insurance.) 

ATTACHMENT. — A  notice  prohibiting  the  sale  or  disposal  of 
the  goods  of  any  debtor  in  the  hands  of  a  third  party,  until 
notice  shall  have  been  given  of  the  settlement  of  all  claims 
against  the  owner.  (See  Garnishment.) 


ATTORNEY  (POWER  OF). — A  document  granting  to  others 
the  power  to  sign  and  act  for  the  grantor  either  in  special 
cases  or  unreservedly.  (See  Procuration.) 

ATTORNEY  (WARRANT  OF). — See  Warrant  of  Attorney. 

AUCTION. — A  public  sale  of  property  to  the  highest  bidder. 

AUDIT. — An  examination  of  accounts  and  vouchers  by  autho- 
rised persons  known  as  AUDITORS. 

AVERAGE.  —  (General  —  Particular.)  — •  In  marine  insurance 
General  Average  is  a  proportionate  contribution  levied  on  the 
owners  or  insurers  of  a  ship  or  its  cargo  according  to  value, 
when  part  of  the  cargo  or  ship  has  been  sacrificed  for  the  pre- 
servation of  the  remainder.  Particular  Average  is  so  called  in 
contradistinction  to  general  average.  In  this  case  the  loss  is 
totally  borne  by  the  owner  or  insurer. 

AVERAGE-STATER. — A  person  employed  by  the  insured  to  pre- 
pare statements  of  averages  preparatory  to  their  adjustment 
with  the  insurers.  These  statements,  which  are  paid  for  by  the 
insurers,  are  often  of  an  intricate  character. 

AWARD. — The  decision  in  a  case  of  arbitration. 

BACKWARDATION. — A  consideration  paid  to  purchasers  for 
an  extension  of  time  by  speculators  on  the  Stock  Exchange 
unable  to  supply  the  stock  or  shares  they  have  contracted  to 
deliver. 

BAIL. — To  release  a  person  or  goods  on  receipt  of  security 
for  their  reappearance.  The  person  giving  the  security  is 
termed  a  BAILEE,  and  the  document  he  signs  is  called  a  BAIL- 
BOND. 

BAILMENT. — A  delivery  of  goods  in  trust,  on  the  under- 
standing that  they  shall  be  re-delivered  as  soon  as  the  time  or 
purpose  for  which  they  were  bailed  shall  have  elapsed  or  been 
accomplished. 

BALANCE. — In  accounts,  the  difference  required  to  equalise 
both  Dr.  and  Cr.  sides. 

BALANCE  OF  TRADE. — The  difference  in  value  between  the 
aggregate  amount  of  a  country's  exports  and  imports.  • 

BALANCE  SHEET. — A  statement  of  the  assets  and  liabilities 
of  any  trading  concern. 

BALE. — A  pack  or  parcel  of  merchandise  bound  up  in  a 
wrapper  of  paper,  canvas,  or  any  similar  stuff. 

BANCO. — A  Continental  term  for  bank  money,  which  fre- 
quently differs  from  the  current  money. 

BANK. — (Private — Joint  Stock.) — An  establishment  for  the 
custody  and  issue  of  money.  Private  Banks  are  composed  of 
one  or  more  influential  men  with  large  capital,  whose  fortunes 
and  positions  in  society  are  security  for  the  sums  placed  in  their 
care.  Joint-Stock  Banks  are  composed  of  numerous  members, 
who  together  contribute  a  large  amount  of  capital  for  the  con- 
duct of  a  banking  business.  Unless  his  liability  be  limited  by 
the  charter  or  deed  of  association  under  which  the  company  is 
organised,  the  entire  fortune  of  each  member  is  security  to  the 
depositor.  (See  also  Banker.) 

BANK  BILL. — A  promissory  note  or  bill  of  exchange  issued 
by  a  bank,  and  payable  at  some  future  date. 

BANK  CHARTER. — -A  charter  of  incorporation  granted  to  the 
corporation  of  the  Bank  of  England.  The  first  was  granted  to 
Mr.  William  Paterso:a  (the  projector  of  the  Bank  of  England), 
on  the  27th  of  July,  1694,  for  three  years,  and  this  has  been 
renewed,  with  modifications,  from  time  to  time  since — the  last 
renewal  being  in  1844.  The  Bank  transacts  the  financial 
business  of  the  Government  at  a  small  per-centage,  and  has  the 
sole  right  of  issuing  Bank  Notes  for  a  distance  of  sixty-five  miles 
round  London.  These  notes,  which  though  but  promises  to 
pay,  are  a  legal  tender,  and  are  issued  against  a  sum  of  about 
fifteen  millions  sterling  lent  to  the  Government  under  the 
Charter,  together  with  the  amount  of  bullion  in  reserve.  What 
is  generally  known  as  a  Suspension  of  the  Bank  Charter  is 
a  suspension  of  bullion  payments  by  the  Bank  for  these  notes, 
relieving  for  a  time  the  Bank  of  England  of  the  obligation 
to  pay  these  notes  in  gold,  and  yet  keeping  them  a  legal 
tender.  It  amounts,  in  fact,  to  an  Act  of  Indemnity  to  the 
Corporation  of  the  Bank  of  England  against  any  loss  they 
might  sustain  by  issuing  their  "  promises  to  pay,"  or  notes 
against  private  securities  whose  value  might  depreciate.  It  ia 
only  done  to  allay  a  panic,  or  great  demand  for  gold  in  the 
money  market. 

BANK  CREDIT. — A  credit  by  which  a  bank,  on  receipt  of 
proper  security,  allows  a  person  to  draw  on  them  to  an  agreed 
extent. 
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VOLTAIC   ELECTRICITY.— TUT. 

HOD  KB     or    OKNEKATINO     KLKCTKICITY     BY     HEAT — THEKMO 
.       ILK  Kg— EFFECT   OF    CUUIIKNTH    ON     MAONET1HKIJ 

NEEDLE — UAI.VANOMETEU — HEFUCCTINtJ       UALVANOMKTKK 

TANUKNT    COMPASH — CHEMICAL    EFFECTS. 

r*  have  now  to  ascertain  the  mode  in  which  an  electric  current 
be  produced  by  heat.     It  wa«   discovered   by  Professor 
ok,  in  1822,  taut  if  two  ban  composed  of  different  metaU, 
even  of  the   same   metal   in  different   conditions— u 

,  <M*tiin.l  Immmored  brass— be  joined  together,  and  heat 
;.plii-.l  t<.  tin-  point  of  junction,  an  electric  current  will  be  pro- 
Tht-  bust  plan  of  trying  this  is  to  solder  them  together, 
!i.J  tlifn  I.,  IK!  the  strip  into  the  shape  of  the  letter  U,  as  shown 
Fig.  44.     Wires  from  the  free  ends  are  now  connected  with 


of  the  arrangement  shown  in  Fig.  45.  A  plate  of  bismuth,  op 
has  a  strip  of  copper  bent  down  at  the  end*,  and  soldered  to  it 
A  compass-needlo,  a,  is  balanced  on  a  point  between  the  two,  ana 
the  whole  apparatus  is  supported  on  a  stand,  and  placed  so  that 
tho  sides  of  the  metal  bars  are  exactly  parallel  to  the  FTffflt 
Now  let  a  spirit-lamp  bo  applied  to  the  junction  at  one  end,  and 
the  needle  will  be  at  once  deflected  By  obaerring  the  way  in 
which  the  needle  points,  we  shall  find  that  the  current  pinst 
along  tho  copper  in  the  direction  shown  by  the  arrow,  and  back 
along  the  bismuth  from  p  to  o ;  that  is,  it  travels  along  the  bis- 
muth from  the  colder  to  the  warmer  end. 

By  placing  a  lump  of  ice  on  the  end  m  at  the  same  time  that 
the  lamp  is  applied  to  n,  the  deflection  of  the  needle  will  be  in. 
creased.  If,  on  the  other  hand,  heat  be  applied  to  both 
the  effect  will  be  diminished ;  and  when  both  are  at  tho 


the  screws  of  the  galvanometer,  o,  and  wo  shall  find  that  if  the 
flame  of  a  spirit-lamp,  or  any  other  source  of  heat,  be  applied 
to  the  point  oi  junction,  c,  the  needle  will  be  deflected.  If 
we  now  remove  the  source  of  heat,  and  drop  a  little  ether  on  c, 
or  lay  a  lump  of  ice  on  it  so  as  to  reduce  the  temperature 
there  below  that  of  the  rest  of  the  bar,  the  needle  will  be 
deflected  the  other  way,  showing  that  now  the  current  is  passing 
in  the  contrary  direction. 

It  is  not  even  necessary  to  have  two  different  metals  to 
exhibit  these  effects.  If  wo  take  two  pieces  of  the  same  copper 
wiro,  and,  having  connected  one  with  each  polo  of  the  galvano-  j 
meter,  heat  one  to  redness  and  let  it  touch  the  other,  a  faint 
current  will  at  once  pass  from  the  hot  to  the  cold  wire.  These 
currents  are  called  therm.o-eJect.ric,  to  distinguish  them  from 
hydro-electric  currents,  or  those  produced  by  means  of  liquids. 
They  possess  but  little  intensity,  and  therefore  galvanometers 
for  use  with  them  have  to  be  specially  constructed,  thfl  wire 
being  short  and  thick,  so  as  to  offer  as  little  resistance  as 
possible. 

A  more  elegant  plan  for  exhibiting  these  effects  is  by  meann 
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temperature,  the  needle  will  remain  in  the  same  position  that  it 
occupied  at  first.  We  see,  then,  that  it  is  not  the  degree  of 
temperature  which  any  part  of  the  metal  has,  but  the  difference 
between  the  temperatures  of  its  two  extremities,  that  gives  rise 
to  the  current. 

The  two  metals  employed  in  this  experiment  are  bismuth  and 
copper.  Had  a  piece  of  antimony  been  employed  instead  of  the 
copper,  the  current  would  have  bdan  more  powerful.  By  trying 
the  comparative  effects  thus  prod($ed  by  a  number  of  different 
metals,  we  are  able  to  arrange  tti&ra  in  a  series,  jnst  as  we  did 
when  considering  their  employment  in  ordinary  batteries 
(Lesson  II.). 

As  a  result  of  these  experiments,  tho  metals  are  arranged  in 
the  following  order  : — 

Bnmutli.  Aluminium.         Copper.  Iron. 

Nickel.  I'--     -.  Platinum.          Antimony. 

Gorman  SUrer.          Lead.  Silrer.  Tellurium. 

Mercury.  Tin.  Zinc. 

If  a  bar  composed  of  any  two  of  these  be  heated  at  the  junc- 
tion, the  current  will  pass  at  that  point  from  ths  one  that  u 
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higher  up  in  the  list  to  the  other.  On  the  other  hand,  when  the 
junction  is  cooled,  the  current  will  flow  in  the  reverse  direction. 
Now  it  will  bo  seen  from  this  table  that  the  greatest  effect  will 
be  obtained  when  bismuth  and  tellurium  are  the  two  metals 
employed.  Tho  latter  of  these,  however,  cannot  be  procured  in 
any  quantity,  on  account  of  its  rarity  ;  bismuth  and  antimony 
are  therefore  the  pair  commonly  made  use  of.  A  number  of 
short  bars  of  these  metals  are  soldered  together  end  to  end,  as 
it  is  found  that  the  power  increases  with  the  number  of  pairs 
employed,  in  the  same  way  as  it  does  with  the  number  of  cells 
in  an  ordinary  battery.  Only  the  alternate  junctions  must, 
however,  be  heated,  or  else  the  currents  produced  will  neutralise 
one  another.  To  accomplish  this,  the  compound  bar  is  bent 
upon  itself  at  every  joint,  after  the  manner  shown  in  Fig.  48 ; 
and  in  this  way  the  alternate  joints  are  brought  close  together, 
so  that  by  applying  heat  to  one  side  of  the  pile  the  current  will 
be  produced.  When  the  instrument  is  placed  in  a  warm  room 
all  parts  become  equally  heated,  and  therefore  no  effect  is  pro- 
duced on  the  galvanometer. 

When  a  very  delicate  thermo-electric  pile  is  required,  some 
thirty  or  forty  couples  are  joined  together  in  the  way  repre- 
sented in  Figs.  46,  47.  A  band,  composed  of  some  non-conduct- 
ing material,  is  then  placed  round  the  whole  pile,  so  as  to  keep 
the  bars  in  their  places,  and  the  ends  are  connected  to  the 
binding  screws,  m  n,  from  which  wires  pass  to  the  galvanometer. 
Some  insulating  material,  usually  plaster  of  Paris,  is  placed 
between  the  different  bars  to  prevent  their  touching  one  another, 
and  thus  forming  short  circuits  for  the  electric  current.  The 
ends  of  the  piles  are  usually  made  quite  smooth,  and  are  fre- 
quently covered  with  lampblack,  so  that  they  may  absorb  the 
heat  better.  When  carefully  constructed,  a  pile  of  this  kind 
is  extremely  sensitive,  the  mere  fact  of  holding  the  hand  within 
a  foot  or  two  of  one  end  of  it  being  quite  sufficient  to  produce 
a  considerable  deflection  in  the  galvanometer.  In  all  delicate 
experiments  on  heat,  such  an  instrument  is  almost  indispen- 
sable, as  we  shall  see  when  we  come  to  treat  of  that  branch 
of  Physics.  As  a  means,  however,  of  producing  electricity  for 
practical  purposes,  these  piles  are  seldom,  if  ever,  employed. 

The  next  effect  of  the  electric  current  which  we  notice,  is  one 
which,  at  first  sight,  appears  to  be  of  little  practical  importance, 
but  which  has  led  to  very  great  and  important  results.  It  is  the 
influence  that  a  wire,  along  which  a  stream  of  electricity  is  pass- 
ing, exerts  on  a  magnetised  needle  placed  near  it.  The  apparatus 
represented  in  Fig.  48 'serves  well  to  show  this.  N  s  is  a  stout 
brass  wire,  insulated  by  being  supported  on  glass  rods.  Along 
this  the  electricity  passes  in  the  direction  shown  by  the  arrows. 
Just  under  this  there  is  placed  a  magnetised  needle,  a  b,  balanced 
on  a  pivot,  and  the  stand  is  so  arranged  that  the  needle  shall 
be  parallel  with  the  wire  when  the  current  is  shut  off.  As  soon 
as  the  electricity  is  made  to  pass  along  in  the  direction  s  N,  the 
north  pole,  a,  will  be  deflected  to  the  left.  If  the  current  travels 
in  the  opposite  direction,  this  end  will  point  to  the  right.  This 
experiment  is  known  as  Oersted's,  the  original  discovery  having 
been  made  by  him. 

By  means  of  the  instrument  shown  in  Fig.  49,  these  effects 
may  be  further  investigated.  A  piece  of  brass  wire  is  bent  into 
the  shape  there  shown,  and  small  wooden  cups,  capable  of  hold- 
ing a  few  drops  of  mercury,  are  placed  on  each  end,  so  as  to 
make  the  connections  easily.  A  piece  of  wire,  with  a  similar 
cup,  C,  is  soldered  to  the  other  end  of  the  oval  thus  formed,  and 
a  small  strip  of  leather  is  placed  where  the  wires  cross  below  B, 
so  as  to  guard  against  their  touching  one  another  there.  The 
magnetic  needle  is  balanced  as  before  in  the  middle;  but,  as 
will  be  seen,  we  can  now  send  the  current  over  or  under  it,  or 
both  ways,  according  to  the  cups  into  which  we  dip  our  battery 
wires.  If  A  and  c  are  used,  the  effect  will  be  the  same  as  before. 
Now  let  us  use  the  cups  B  and  c,  and  thus  make  the  current 
pass  in  the  same  direction,  but  under  the  needle  instead  of  over 
it,  and  the  needle  will  at  once  move  in  the  opposite  direction. 
We  see,  then,  that  a  current  passing  under  the  needle  has  just 
the  contrary  effect  to  one  passing  in  the  same  direction  over  it ; 
that  is,  a  current  passing  from  A  to  c  over  the  needle  will 
have  the  same  effect  as  one  passing  from  c  to  B  under  it. 
If,  then,  we  make  it  pass  completely  round  from  A  to  B,  we 
shall  get  the  effect  of  both  parts  of  the  circuit.  Accordingly, 
when  we  want  a  very  delicate  galvanometer,  the  wire  is  wound 
many  times  round  the  needle,  each  coil,  up  to  a  certain  limit, 
increasing  the  effect. 


Now  we  shall  frequently  find  it  of  importance  to  remember  in 
which  way  the  current  deflects  the  needle,  and  this  may  easily 
be  done  by  Ampere's  rule,  which  may  be  stated  as  follows  : — 
Imagine  the  observer  placed  in  the  course  of  the  current  so  as 
to  face  the  needle,  and  let  the  current  be  supposed  to  enter  at 
his  feet,  and  pass  up  to  his  head.  The  north  pole  will  always  be 
deflected  to  the  left;  or,  more  briefly,  The  north  pole  is  always 
de/lected  to  the  left  of  the  current.  This  rule  should  be  carefully 
committed  to  memory. 

If  the  current  be  very  weak,  it  is  unable  to  overcome  the 
directive  action  of  the  earth's  magnetism  on  the  needle,  and 
hence  some  more  delicate  test  is  needed  than  is  supplied  by  the 
ordinary  galvanometer,  which  we  have  already  had  occasion  to 
describe.  Two  needles  are  therefore  taken,  having  the  same 
amount  of  magnetic  force,  and  they  are  mounted  on  one  axle,  as 
in  Fig.  50,  in  such  a  way  that  the  north  pole  a  of  the  upper 
magnet  may  point  in  the  same  direction  as  the  south  pole  V  of 
the  lower  one.  In  this  way  the  directive  action  is  entirely  over- 
come, and  the  system  will  remain  indifferently  in  any  position. 
It  is  then  suspended  by  a  fibre  of  silk,  and  the  only  force  that 
has  then  to  be  overcome  is  the  torsion  (Latin  tortum,  from 
torqueo,  I  twist)  or  twisting  of  this. 

A  pair  of  needles  thus  mounted  is  called  an  astatic  system. 
Now  the  wire  of  the  galvanometer  is  wound  round  such  a  system 
on  the  plan  shown  in  Fig.  51,  passing  between  the  two,  and  then 
under  the  lower  one,  and  great  sensitiveness  is  thus  obtained ; 
for,  as  a  moment's  thought  will  show,  the  wire  between  the 
two  needles  acts  on  eaoh,  and  as  their  poles  point  in  different 
directions,  the  effect  on  each  tends  to  turn  the  system  the  same 
way.  By  increasing  the  number  of  coils  a  very  delicate  in- 
strument may  be  made ;  such  a  one  is  shown  in  Fig.  52,  the 
whole  being  covered  by  a  glass  shade  to  guard  from  currents 
of  air  and  other  disturbing  causes. 

For  ordinary  purposes,  this  instrument  is  all  that  can  be- 
required.  Special  researches,  however,  and  recent  experiments 
in  connection  with  long  submarine  cables,  have  rendered 
greater  delicacy  essential,  and  instruments  have  accordingly 
been  made  of  wondrous  susceptibility  to  the  faintest  trace  of 
a  current.  Fresh  improvements,  too,  are  being  made  in  almost 
every  instrument.  Fig.  53  will,  however,  convey  to  our  minds 
a  good  general  idea  of  the  modifications  introduced. 

The  two  needles  are  exactly  equal  in  power,  so  that  they 
perfectly  neutralise  one  another,  and  they  are  suspended  by  a. 
fibre  of  unspun  silk.  A  milled  head,  E,  is  provided  under  the 
instrument,  by  means  of  which  the  whole  coil  can  be  turned 
so  as  exactly  to  correspond  with  the  needle.  Levelling  screws, 
are  likewise  fixed  to  the  stand,  in  order  that  the  coil  may  bo 
placed  perfectly  level,  and  that  the  thread  or  needle  may  not 
touch  the  sides  of  it.  The  frame,  r>,  round  which  the  coil 
is  wound,  is  made  of  copper,  so  as  to  diminish  the  number  of 
fluctuations  made  by  the  needle  before  coming  to  rest ;  and  the 
face  of  the  instrument  is  graduated  to  indicate  the  exact  degree 
of  deviation.  Binding  screws,  H  and  K,  for  the  battery  wires 
are  placed  under  the  instrument. 

In  more  recent  galvanometers,  the  needle  is  made  as  small 
as  possible,  so  as  to  weigh  but  a  few  grains  ;  and  a  very  small 
mirror,  made  of  thin  glass  silvered,  is  fixed  to  it.  A  dark 
chimney,  pierced  with  a  small  hole,  is  then  placed  over  a  bright 
lamp,  and  the  ray  of  light  emanating  from  this  is  made  to 
fall  on  the  mirror,  and  reflected  thence  to  a  divided  scale 
fixed  on  the  wall  of  a  dark  room.  This  ray  of  light  serves 
as  a  very  long  lever,  altogether  devoid  of  weight,  and  thus 
the  instrument  indicates  most  clearly  the  faintest  current; 
for,  as  will  be  readily  understood,  a  motion  of  the  mirror,  far 
too  small  to  be  seen  by  itself,  will  move  the  luminous  spot 
on  the  wall  over  a  considerable  space.  An  instrument  of  this 
kind  is  known  as  a  Eeflecting  Galvanometer,  and  by  means  of 
one  of  them  messages  have  been  transmitted  through  the 
whole  length  of  the  Atlantic  cable  with  a  single  cell,  and  that 
so  small  that  the  current  from  it  could  scarcely  be  shown  by 
ordinary  tests. 

In  graduating  a  galvanometer,  the  degree  of  deflection,  if 
not  greater  than  about  20°,  is  proportional  to  the  strength  of  the 
current,  so  that  a  current  producing  a  deflection  of  16°  is 
twice  as  powerful  as  one  which  only  turns  the  needle  8°.  Above 
20°,  however,  the  deflection  becomes  less  rapid,  and  a  special 
table  has  to  bo  calculated,  showing  the  relation  between  the 
power  of  the  current  and  the  deflection. 


LESSONS  IN  ENGLISH. 


For  exact  determinations  of  onrrent  strength,  an  instrument 
known  RH  t.      i  Compou,  or  Tangont  Galvanom 

usually  ••!::;.  ii  u  represented  in  Fi^.  54,  and  oonsista 

of  a  «tri|i  ..;  cupper   about  an  inoh  wide,  bent  round  into  a 
circle  about  ighteen  inohog  in  diameter.     The  and* 

of  thin  atrip  are  not  allowed  to  t  ,  ro  connected  with 

the  two  wires   soon   underneath    '  wooden 

framo  in  usually  placed  in  the   lower   half  of  the  circle,  and 
aerves  to  k<  uipe,  and,  at  the  aamo  time,  to  lupport 

i  Minull  .  umpaas  needle,  with  an  accurately  <l 
scale  mm  -  it       1'iiis  noodle  ihould  not  bo  more  than  an  inch 
or  an  inch  and  a  half  lung,  and   tin-    inntrumont   should    !•  • 
placed  in  the  magnetic  meridian  ;  that  it,  »<•  tiiat  tint  needle 
may  be   in  the  aamo  plane  aa  the  ring.       If  now  tin 

•  •:vth  bo  connected  with  the  battery,  no  that  the  current 
us  round  the  copper  strip,  tho  noodle  will  bo  at  onoe 
•  i,  and  the  strength  of  tho  current  will  be  exactly  pro- 
il  to  tho  tangent  of  tho  anglo  of  deflection.     CunvnN 
of  any  strength  may  be  measured  with  this  instrnmcn 
it  has  thia  great  advantage,  that  a  broad  passage  is  provided 
i    M  rip,  and  thus  little  resistance  is  offered  to  the 
passage  of  tho  electricity.     In  consequence  of  this,  it  can  be 
with  currents  which  have  quantity  but  comparatively 
aity. 

be  remembered  that  tho  readings  of  this  only  show 
comparative,  and  not  actual  strength.     To  ascertain  tho  hitter, 
;it  of  known  power  must  bo  passed  round  tho  ring,  and 
•tion  noted;  wo  shall  then  be  able  to  compare  other 
i  its  with  this,  and  thus  learn  their  intensity. 
One  practical   result,  then,  of  the  effect  of  a  current  on  a 
magnetic  noedlo  is  seen    in  the  construction  of  the   galvano- 
meter.     Tho  other  is  still   more  important,  for  Oersted's  ex- 
i! iu-nt  contained  in  it  the  first  germ  of  tho  electric  telegraph, 
the    ordinary   needlo   instrument    consisting    essentially  of   a 
galvanometer  so  placed  that  the  needle  may  be  vertical.     The 
details  of  its  construction  will  bo  explained  further  on. 

We  shall  now  proceed  to  notice  the  chemical  effects  of  tho 
electric  current,  and  these  we  shall  find  to  bo  very  numerous 
and  important.  Faraday  applied  the  term  electrolysis  to  that 
special  branch  of  the  science  which  treats  of  the  laws  of  elec- 
trical decomposition,  and  it  has  since  been  generally  adopted. 
Any  substance  which  is  susceptible  of  being  decomposed  by  the 
current  is  called  an  electrolyte.  It  is  found,  however,  that 
only  liquids  can  be  thus  acted  on ;  solids,  therefore,  must  be 
either  molted  or  dissolved  before  any  effect  can  bo  produced 
on  them.  Tho  poles  of  the  battery,  or  the  ends  of  the  wires 
by  which  tho  current  enters  and  leaves  the  liquid,  are  called 
electrodes,  from  tho  Greek  word  luxlos,  which  means  "a  way." 
They  are  looked  upon  as  the  roads  along  which  the  electricity 

»  travels,  the  positive  pole  being  called  the  anode,  or  "road  up," 
and  the  negative  pole  the  catJwde,  or  "  road  down." 
Now  it  is  found  that  when  substances  are  thus  decomposed 
there  are  some  of  their  ingredients  that  always  go  to  one 
pole,  and  some  which  always  go  to  the  other.  To  distinguish 
these,  those  which  go  to  the  positive  pole  (anode)  are  called 
onions,  and  those  which  go  to  the  other,  cations.  These  com- 
plete the  list  of  technical  terms  which  will  bo  employed  here. 

For  substances  to  be  decomposed  by  tho  agency  of  electricity, 
it  is  essential  that  they  be  chemical  combinations  ;  simple  sub- 
stances or  mere  mechanical  mixtures  being  altogether  unaffected. 
Thus  the  current  may  bo  passed  through  a  melted  alloy  without 
decomposing  or  altering  it.  If,  however,  a  solution  of  any 
chemical  salt  be  placed  between  the  electrodes,  it  will  at  once 
be  separated  into  two  different  substances. 

The  decomposing  power  thus  possessed  by  a  large  battery 
is  very  great  indeed,  some  substances  being  decomposed  by  it 
that  resist  all  other  attempts  to  resolve  them  into  their  con- 
stituents. It  was  in  this  way  that  the  simple  metals  sodium 
and  potassium  were  first  obtained,  their  oxides  having  been 
reduced  by  Sir  H.  Davy,  by  means  of  a  powerful  battery.  The 
experiment  may  easily  be  repeated  on  a  small  scale.  A  piece 
of  caustic  potash  or  soda  must  be  moistened  with  water,  and 
a  little  mercury  placed  with  it,  so  as  to  form  an  amalgam  with 
the  metal.  Tho  poles  of  the  battery  are  now  dipped  into  it, 
and  the  potassium  will  be  liberated  at  the  cathode.  It  can 
easily  be  separated  from  the  mercury,  as  by  distilling  it  out  of 
contact  with  the  air,  tho  potassium  will  be  left  in  the  retort, 
while  the  mercury  passes  over. 


LESSONS  IN  K\<;U>H.     \i.i 

THE   VERB  i    TKNSE,    MOOD.   AND  fOJf. 

TH»  English  language  ha*  variations  of  form  to  express  varia- 
tion* of  paraon,  number,  tense,  and  mood.  These  variations 
of  form  exist  within  narrow  limits. 

The  term  pvrton  refers  to  the  distinctions  which  exiat  amo»f 
the  speaker,  the  person  or  thing  spoken  to,  and  the  paraon  or 
thing  spoken  of.  The  speaker  ia  the  first  person,  the  paraon  or 
thing  spoken  to  ia  accounted  the  second  paraon,  and  the  person 
«r  tiling  spoken  of  is  accounted  the  third  per 

are,  then,  three  persons,  and  these  three  are  represented 
by  the  personal  pronouns  /,  or  we,  the  first  person  ; 
ye,  the  second  person  ;  and  ht,  the,  it,  or  they,  the  third  person. 
Number  has  a  reference  to  the  fact  whether  a.  subject  indicates 
one  person  or  thing,  or  more  than  one.     If  a  noun  denotes  one 
>t  ia  said  to  be  in  the  "  singular  number ; "  if  a  noon  de» 
notoa  more  than  one,  it  is  said  to  be  in  the  "  plural  (from  the 
Latiu  plus,  plans,  more)  number." 

Tente  (from  the  Latin  temput)  has  reference  to  time.     An 

action  may  now  bo  going  on,  then  it  is  said  to  be  in  "  the  pre- 

|  sent  tense."     Or  an  action  may  be  over  and  gone ;  then  the 

'  verb  which  describes  it  is  in  "the  past  tense."     Or  again,  aa 

action  may  be  about  to  commence,  in  some  time  to  come,  then 

the  corresponding  tense  ia  called  "  tho  future  tense." 

Mood  (from  the  Latin  modus,  method,  or  manner)  ia  a  term 
which  refers  to  the  manner  in  which  an  action  is  set  forth.  Thus 
you  may  declare  simply  he  teaches,  when  you  indicate  a  fact 
without  any  qualification;  this  is  called  "  the  indicative  (Latin 
indico,  I  point  out)  mood."  Or  yon  may  say  to  a  tutor,  "  Teach 
tho  boy;"  then  you  give  a  command;  in  this  case  the  verb  ia 
said  to  be  in  "  the  imperative  "  (Latin  impcro,  /  command) 
or  commanding  "  mood."  Another  mood  is  called  "the  infini- 
tive (from  the  Latin  in,  not,  and  finis,  limit)  mood,"  that  is,  the 
indefinite  mood,  the  form  of  the  verb  which  is  not  bounded  or 
qualified  by  person,  number,  or  tense.  Besides  the  indicative, 
tho  imperative,  and  the  infinitive  commonly  set  forth  in  English 
grammar,  the  Latins  had  a  subjunctive  (or  dependent)  mood, 
and  tho  Greeks  had  an  optative  or  wishing  mood. 

The  term  voice  has  reference  to  the  fact  whether  or  not  the 
action  of  the  verb  comes  back  on  the  subject  or  actor.  If  the 
action  of  tho  verb  docs  not  come  back  on  the  subject  or  actor, 
tho  verb  is  said  to  bo  in  "  the  active  voice."  If  the  action  of 
the  verb  does  come  back  on  the  subject  or  actor,  the  verb  is  said 
to  be  in  "  the  passive  (Latin,  patior,  I  suffer,  I  am  the  subject  of 
an  action)  voice." 

Verbs  are  modified  in  person,  number,  tense,  and  mood. 
There  are,  then,  three  persons,  the  first,  tho  second,  and  the 
third.     There  are  two  numbers,  the  singular  and  the  plural. 
The  persons  and  the  numbers  are  indicated  partly  by  inflections, 
and  partly  by  the  personal  pronouns. 

There  are  two  tenses — tho  present  tense  and  the  past  tense. 
There  are  three  moods — the  infinitive  mood,  the  imperative 
mood,  and  the  indicative  mood. 

All  other  modifications  of  verbal  meaning  are  expressed,  not 
by  varieties  of  form,  but  by  varieties  of  words. 

In  these  statements  and  definitions  I  have  said  nothing  of 
conjugation;  the  reason  is  that  tho  English  verb  has  nothing 
which  can  with  propriety  be  termed  conjugation. 

As  I  have  not  recognised  tho  complicated  system  of  moods 
and  tenses,  the  idea  and  model  of  which  were  borrowed  from  the 
classical  tongues,  so  here  I  do  not  adept  tho  distinction  of  strong 
and  weak  preterites  or  past  tenses  lately  introduced  into  English 
grammar  from  the  Teutonic  tongues.  The  native  simplicity  of 
the  English  grammar  should  be  studiously  preserved. 

Tho  word  conjugation  is  also  employed  in  another  cense,  viz., 
to  denote  the  general  form  of  the  verb  when  presented  in  full. 
In  this  sense  conjugation  is  nearly  the  same  as  formation  or/orm, 
and  for  it  the  term  model  or  example,  or  to  take  a  term  of 
similar  import  from  the  Greek  (viz.,  paradigm)  may  be  employed. 

PARADIOSI    OF   THE    TRANSITIVE   VERB    "TOUCH." 
Principal  Part*. — Tonch,  touching,  touched. 


INDICATIVE   MOOD. 


PBE8HTT  TBWSE. 

Sing.  Pliir. 

1.  I  tonch.  "We  tonch. 

2.  Thou  tonchest.  You  tonch. 
He  touches.  The/  touch. 


PAST  TKHIB. 


1.  I  touched.  "We  touched. 

2.  Thontonoh«drt.  Yon  touched. 

3.  H<*  touched.         The/  touched. 


THE  POPULAR  EDUCATOR. 


IMPERATIVE    MOOD. 

'resent.          Past.      Past  Participle. 

Present.          Past.      Past  Participle. 

Sing.    Touch  thou. 

Plur.     Touch  ye. 

lurt              hurt. 
Ceop              kept. 

Sling              slung. 
Slink              slank            slunk. 

INFINITIVE    MOOD. 

PARTICIPLES. 

Knit               knitted  or 

Slit                 slit. 

To  touch. 

Present.  —  Touching. 

knit. 

Smite             smote           smitten. 

Past.  —  Touched. 

Cnow             knew            known. 

Sow                sowed           sown. 

jade              laded             laden. 

Speak             spoke           spoken. 

The  inflectional  form  touched  is  produced  by  adding  ed  to 

jay                laid. 

Speed            sped. 

touch.     This  is.  the  usual  manner;  thus  we  have  learn,  learned, 

jead              led. 

Spend             spent. 

grant,  granted,  adorn,  adorned.     If,  however,  the  root  ends  in  e, 

jeave            left. 

Spill               spilt. 

we  add  not  ed  but  merely  d;  as,  improve,  improved,  love,  loved. 

jend              lent. 

Spin               span  or        spun. 

The  word  love  used  to  be  pronounced  as  a  dissyllable,  the  e  being 
accented.      Now,  however,  loved  is  nearly  always  pronounced 

Jet                let. 
Lie,  to  lie      lay                lain 

spun 
Spit               spat              spitten. 
Split               split. 

as    a   monosyllable.       This    shortening   process   is    sometimes 

Joad             loaded          loaded  or 

Spread           spread. 

accompanied  by  a  change  of  the  hard  dental  sound  d  into  the 

jose               lost.                     [laden. 

Spring           sprung  or    sprung 

soft  dental  sound  t,  since  the  latter  is  more  easily  pronounced 

VTake              made. 

sprang 

at  the  end  of  a  word  ;  thus  leaped  has  been  softened  into  leapf. 

Vteet             met. 

Stand            stood. 

The  softening  of  the  second  syllable  has  also  in  some  cases  had 

Mow              mowed         mown. 

Steal              stole             stolen. 

the  effect  of  shortening  the  first  ;  thus,  sweep,  sweeped,  sweepf  , 

?ay                 paid. 

Stick             stuck. 

swept  ;  so  leave  becomes  left  .     Sometimes  the  spelling  remains 
the  same,  and  the  sole  change  is  in  tho  sound:  for  example, 
present,  I  read;  past,  I  read,  pronounced  as  if  it  were  red.    The 
tendency  to  shorten  the  past  form  causes  the  en  to  be  dropped 
in  such  examples  as  hide,  hid,  hidden;  forget,  forgot,  forgotten. 

?ut                put. 
lead              read, 
ieud             rent, 
lid                rid. 
Jide              rode             ridden, 
iing              rang              rung. 

Sting              stung. 
Stink              stank            stunk. 
Stride            strode          stridden. 
Strike            struck          struck  or 
String            strung.            [stricken 
Strive             strove           striven. 

In  forget,  forgot,  forgotten,  the  past  is  denoted  by  two  forms, 

Mse               rose              risen. 

Strew  or        strewed  or  strown, 

namely,  forgot  and  forgotten.     Two  forms  are  found  in  other 

iive               rived             riven. 

strow             strowed       strewed, 

vrords,  as  in  sing,  sang,  sung;  see,  saw,  seen.     It  is  usual  to 

3uu                ran                run. 

strewed. 

call  one  of  them   "  the  past  tense,"  and  the  other  "  the  past 

Saw                sawed            sawed  or 

Swear             swore            sworn. 

participle."     The  following  list  exhibits 

Say                 said.                    [sawn. 
See                saw               seen. 

Sweat             sweat.                 [swoln. 
Swell             swelled        swollen  or 

THE    VARIATIONS    OF   VERBS    IN    THE    PAST    FORMS. 

Seek              sought. 

Swim              swam.            swum. 

Present.      Past.      Past  Participle. 

Present.       Past.     Past  Participle. 

Sell                sold. 
Send              sent. 

Swing            swung. 
Take              took             taken. 

Abide            abode.           * 

Dare,  to  dial-  dared. 

3et                 set. 

Teach             taught. 

Am                 was                been. 

lenge 

Shake            shook           shaken. 

Tear              tore              torn. 

Arise              arose             arisen. 

Dare,  to  vcn-  durst            dared. 

Shave            shaved         shaven. 

Tell                told. 

Awake           awaked  or 

Deal    [ture    dealt. 

Shear             sheared        shorn. 

Think            thought. 

awoke. 

Dig                 dug. 

Shed              shed. 

Thrive           throve          thriven. 

Bear,  to        bare  or  bore  borne. 

3o                  did                done. 

Shine             shone. 

Throw            threw           thrown. 

bring  forth. 

Dream           dreamed  or 

Shoe               shod. 

Thrust           thrust. 

Bear,  to         bore              borne. 

dreamt. 

Shoot             shot. 

Tread             trod              trodden. 

carry. 

Dress             dressed         drest. 

Show             showed        shown. 

Wax               waxed          waxen. 

Beat              beat              beaten. 

Draw              drew             drawn. 

Shred             shred. 

Wear              wore             worn. 

Begin            began           begun. 

Drink             drank           drunk. 

Shrink            shrank          shrunk. 

Weave           wove            woven. 

Behold          beheld. 

Drive             drove            driven. 

Shut               shut. 

Weep              wept. 

Bend              bent. 

Dwell             dwelled  or 

Sing                sang              sung. 

Win               won. 

Bereave         bereft. 

dwelt. 

Sink               sank              sunk. 

Wind             wound. 

Beseech        besought. 

Eat                e3.t  or  ate     eaten. 

Sit                 sat. 

Work             worked  or 

Bid                bid,  bade     bidden. 

Fall                fell                fallen. 

Slay               slew             slain. 

wrought. 

Bind               bound. 

Feed             fed. 

Sleep             slept. 

Wring            wrung. 

Bite               bit                bitten. 

Feel               felt. 

Slide              slid. 

Write            wrote           written. 

Bleed             bled. 
Bless              blessed,  blest. 
Blow              blew              blown. 

Fight            fought. 
Find              found. 
Flee              fled. 

I  have  drawn  up  this  list  in  agreement  with  the  best  usage 
at  the  present  time.     A  careful  study  of  it  will  disclose  several 

Break            broke           broken. 

Fling              flung. 

facts. 

Breed             bred. 

Fly                flew              flown. 

•     Some  verbs  have  no  separate  form  for  the  past  tense  ;  such 

Bring             brought. 

Forsake         forsook        forsaken. 

are  knit,  let,  rid,  etc. 

Build             built. 
Burn             burned,  burnt. 

Freeze           froze            frozen. 
Freight          freighted     freighted, 

The  past  form  is  often  nothing  more  than  the  present  abbre- 
viated; as,  breed,  b>-ed;  chide,  chid,  etc. 

Burst             burst. 
.  Buy               bought. 

Cast               cast. 

fraught. 
Get                got               got  or  got- 
ten. 

Sometimes  the  diversity  is  merely  in  the  spelling,  as  paid  for 
payed  and  said  for  sayed. 

Catch            caught. 

Gild               gilded          gilded  or 

The  past  is  produced  by  a  change  of  vowels,  thus  — 

Chide             chid             chidden. 

gilt. 

a  into  u;  as,  dare,  durst. 

i  into  a;  as,  give,  gave. 

Choose          chose           chosen. 

Gird               girded          girded  or 

a     „     e      ,r    fall,  fell. 

i      „     o      „    rise,  rose. 

Cleave,  to      cleaved, 

girt. 

a     „     o      „    break,  broke. 

u    „     a      „    run,  ran. 

a&liere            clave. 

Give              ga/e             given. 

i      „     ow    „    fight,  fought. 

e     „     a      ,.    see,  saw. 

Cleave,  to      cleft   or       cloven. 

Go                  went             gone. 

i      „     u      „    fling,  flung. 

e     „     3      „   tell.  told. 

split                clove 
Cliug             clung. 

Grave             graved          graven. 
Grind             ground. 

The  past  of  one  or  two  verbs  comes  from  another  verb  than 

Clothe           clothed        clad. 

Grow              grew             grown. 

•that  from  which  the  present  is  formed  ;  in  the  verb  to  be,  wu 

Come              came             come. 

Have             had. 

have  three  primitive  forms  —  be,   am,  was.      Go  and  went  arc 

Oost               cosi. 

Hear              heard. 

from  two  separate  verbs,  of  which  go  is  a  defective  in  the  past, 

Creep             crept. 

Hang             hanged  or 

and  went  in  the  present. 

Crow              crowed  or    crowed. 

huug.f 

Some  forms  are  archaic  (old)  or  even  obsolete  (out  of  use);  as. 

crew 
Curse             cursed  or 
curst 

Hew              hewed          hewn. 
Hide              hid               hidden. 
Hit                 hit. 

belwlden,  for  which  we  now  say  indebted;  cloven  is  hardly  used, 
except  in  speaking  of  the  "  cloven  tongues  "  (Acts  ii.  3)  ;  gotten 

Cut                cut. 

TTnlrl                 Tinld 

has  been  superseded  by  its  abbreviation  got.     Wist  (Acts   xxiii. 

5),  also  wot  (Philem.  i.  22),  are  past  forms  of  "  to  wit,"  from 

*  A  blank  is  left  when  there  is  no  specific  form  for  the  past  parti 
ciple,  and  the  past  sense  is  used  for  it. 
t  The  two  forms  are  used  in  different  applications:  we  say,  "The 

the  German  wissen,  to  know,  connected  with  our  own  wise,  witch, 
and  wizard.     Quoth  (said)  is  an  antiquated  past  tense  of  quote, 
to  cite,  and  always  precedes  its  person,  as  "  Quoth  he." 

man  was  hanged  at  Tyburn,"  and  "  the  clothes  were  hung  in  the  ward 

The  verb  to  touch  may  be  variously  modified.     As  it  stands 

JObe." 

alone,  it   is    independent.     "  I  touch  "  is  a  statement  which 

LITKKATI'IJK. 


depends  on  no  other  word.     But  by  prefixing  \f,  I  make  tho 
•tatoin  l.'tit — ".f/ I  touch:"  in,  .<  now  a  sup* 

a  foot     If,  it  baa  boon  H.I  lhat  in, 

in  a  oontraotod  form.     In  full,  therefore,  the  sentence 
l-o  "give  (or  suppose)  that  I  form  in 

ft  twofold  N.-iitvnoo  consisting  of  give  an.l  /  t»n.h.     Those  two 
nniu-d   I  y  that.     In  ordinary  n»e,  however,  tbo  two  aro 
and  form  "if  I  toncb."     Consequently,  tho 
.(  I  touob  "  may  be  called  elliptical  aa  well  M  dependent 
In  t h  i  , stance  the  ellipsis  takes  place  at  tho  beginning.    In 
the  ensuing  iuxtanoo,  namely,  "  If  ho  touch,"  it  take*  place  in 
tho  middle,  that  is,  between  h«  ami  t<»n-li ;  one  of  the  word*, 
may,  can,  shall,  should,  bring  1,  ft  out,  as,  "  If  ho  may  touch," 
"  if  In)  can  touch,"  etc.     I  will  transcribo  an  illustration  from 
th..  Hible  (oomparo  1  Sam.  xx.  7;  2  Kings  x.  G;  Honeu 
John  xv.  18). 

!  the  king  laid  nnto  Zadok,  Carry  back  the  ark  of  (Jod  into  the 
city  :  i/  I  «naUylnd  favour  in  the  eye*  of  the  Lord,  ho  will  bring  ma 
again,  and  show  ma  both  it,  acd  his  habitation :  but  if  h»  Una  tay,  I 
have  no  delight  iu  thee ;  behold,  here  am  I,  let  him  do  to  me  as 
aeemeth  good  unto  him."  (2  Sam.  xv.  25,  20.) 

Now  observe  that  tho  two  forma,  "  if  I  shall  find  "  and  "  if  he 
thus  say,"  stand  in  precisely  the  same  relation  to  tho  remainder 
of  what  tho  king  said.  Bearing  the  same  relation,  they  have 
mo  construction.  Consequently,  "  if  I  shall  find  "  and  "  if 
he  say"  are  grammatically  identical  forms.  Tho  second  form 
is  therefore  elliptical,  the  word  shall  being  omitted.  The  two 
forma  might  indeed  stand  thus: — 

ELUFriCAL   FORM.  FULL    FOHlf. 

If  I  find  or  If  I  shall  liud. 

If  he  say  „  If  he  shall  say. 

Tho  former  is  elliptical  and  dependent,  and  may  be  called 
elliptical-dependent;  tho  latter  is  simply  dependent. 

There  are  certain  verbs  which  enter  into  combination  with 
(nearly)  all  other  verbs,  and  entering'  into  combination  with, 
other  verbs,  variously  affect  and  alter  their  import.  They  aro 
commonly  called  "  Auxiliary  verbs,"  because  by  their  aid  (iu 
Latin  aiurilium)  the  other  verbs  are  what  is  called  "  conjugated." 
They  are  be,  have,  do,  shall,  will,  may,  can,  let,  must,  and  pro- 
bably ought  and  dare. 

PARADIGM    OF   THE   VERB    "  TO    BE." 
Principal  Part».—  To  be,  being,  ain,  was. 

INDEPENDENT   FORM. 

Pres.  Tente.  Past  Tense. 

Sing.  I  am.  I  was. 

Thou  wast. 
He  was. 
We  were. 
You  were. 
They  were. 


Thou  art 
Hois. 

Plur.  We  are. 
You  are. 
They  are. 


DEPENDENT   FOIUf. 

Pre».  Tense.  Past  Tense. 

Sing.  If  I  be. 

If  thou  be. 

If  he  be. 
Plur.  If  we  bo. 

If  you  bo. 

If  they  be. 


If  I  were. 
If  thou  wert. 
If  he  were. 
If  wo  were. 
If  you  were. 
If  they  were. 

Indefinite  form,  to  be ;  imperative  form,  be  thou,  be  ye ;  pre- 
sent participle,  being ;  past  participle,  been. 

The  only  forms  that  really  belong  to  the  verb  to  be,  are  be, 
betnj,  am,  art,  is,  was,  wasi,  were,  weri. 

Be  used  to  be  employed  where  we  now  uso  am,  art,  is,  etc. ; 
thus,  I  be,  thou  bees,  he  bist,  we  be,  you  be,  they  be.  Hence  tho 
form,  commonly  called  a  subjunctive  mood,  namely,  "  if  I  be," 
"i<fhe  be,"  etc. 

I  have  given  one  indefinite  form,  namely,  be  in  to  be;  as — 
"To  b«  contents  his  natural  desire." — Pop*. 

In  this  instance  tho  infinitive  occupies  tho  position  of  a  noun 
substantive  in  the  nominative  caso. 

But  being,  which  appears  as  a  noun — as,  "  our  being's  end  and 
aim  " — may  also  appear  as  an  infinitive,  that  is,  as  a  second  in- 
definite form;  as — 

Being  good  is  being  happy ;  that  is, 

To  be  good  is  to  be  happy. 

This  second  indefinite  form,  however,  is  not  peculiar  to  the 
verb  to  be.     It  is  found  in  other  verbs;  as — 
Rising  early  conduces  to  health; 

and  does  not  alter  the  position  of  the  subject  of  tho  sentence, 
as  in  tho  old  proverb — 

"  The  proof  of  the  pudding  is  in  th«  eating." 

Parts  of  the  verb  to  be  enter  into  union  with  transitive  verbs, 
forming  what  is  called  "  the  passive  voice."  Take  as  an  ex- 
ample tho  transitive  verb  to  touch. 


Pott  Ttntt. 
King.  I  vat  touched. 

•| :. ,.  ••   ••  la  ..  :..-i. 

He  «<u  touched. 
1'tnr.  We  vert  touched. 
You  rrr«  touched. 
They  v«r«  touched. 


Present  T**M. 
Sing.  I  am  touched. 

Thou  trt  touched. 

He  ii  touched. 
Plur.  We  art  touched. 

You  aft  touched. 

They  or*  touched. 

Dependent  Form. 

Sing.  If  I  bt  touched.  Sing.  It  I  <rert  touched. 

If  thou  It  touched.  If  thoa  vwrt  touched. 

If  he  It  touched.  If  1  «  vert  touched. 

Plur.  If  wo  U  touched.  Plur.  If  we  «r«r«  touched. 

If  you  It  touched.  ,a  vert  toaebed. 

If  they  It  touched.  If  they  vert  toucueu. 

Indefinite  form,  to  be  touched ;  imperative,  be  thou  touched / 
present  participle,  being  touched. 


LESSONS  IN  ENGLISH  LITERATURE.— XIV. 

THK  ELIZABETHAN  PERIOD:  THE  DRAMATISTS. 

MASSINGER,    FORD,   WEBSTER,  AMD   OTHERS. 

PHILIP  MASSINUER  was  born  in  1584,  and  wan  the  ton  of 
a  gentleman  who  had  long  been  employed  in  the  household 
of  the  Earls  of  Pembroke.  He  spent  some  yean  at  the 
University  of  Oxford  ;  but  after  the  close  of  bis  course  there  b« 
seems,  probably  under  tho  pressure  of  poverty,  to  have  at  one* 
devoted  himself  to  the  dramatic  profession.  At  the  beginning 
of  his  career  it  seems  likely  that  he  followed  the  common  course 
of  writing  in  concert  with  others ;  and  having  established  hi* 
reputation  by  this  means,  ho  probably  advanced  to  purely  inde- 
pendent authorship.  It  is  plain  that  ho  lived  in  great  poverty ; 
and  from  his  works  there  can  be  little  doubt  that  he  must  have- 
become  a  Roman  Catholic  at  an  early  age,  and  continued  in  that 
creed  through  his  life.  But  beyond  this  we  know  nothing  of 
his  personal  history.  He  died  in  1640. 

Massinger  is  unquestionably  entitled  to  a  very  high  place 
among  tho  Elizabethan  dramatists :  there  are  some  critics, 
indeed,  who  would  rank  him  next  after  Shakespeare,  but  pro- 
bably tho  majority  of  readers  will  scarcely  agree  in  the  judg- 
ment. In  the  creation  of  life-like  characters,  in  insight  into 
human  nature,  in  the  expression  of  passion,  in  the  power  of 
pathos,  and  of  arousing  our  sympathy  for  tho  errors  and  weak- 
nesses no  less  than  for  tho  virtues  of  humanity,  Massinger  falls 
short  of  many  of  his  contemporaries.  His  skill  lay  more  in 
depicting  the  loftier  virtues.  In  his  greatest  plays,  and  those 
which  most  powerfully  impress  the  reader,  we  generally  feel 
more  of  admiration  for  the  fortitude  than  pity  for  the  sufferings 
of  the  hero.  Our  sympathy  is  given  rather  by  an  act  of  tho 
judgment  than  won  through  our  emotions.  The  stories  of 
Massinger's  plays  are  seldom  original,  but  the  plots  are  care- 
fully worked  out ;  there  is  too  often,  however,  a  want  of  unity 
of  effect,  a  want  of  harmony  between  the  various  parts  of  tho> 
play.  Massingor's  language  and  versification  are  wonderfully 
perfect.  His  versification  combines  smoothness  and  melody 
with  ease  and  variety  to  a  degree  which  has  never  been  sur- 
passed ;  while  his  style  is  clear  and  unaffected,  but  at  the  same 
time  dignified  and  impressive.  His  learning  may  easily  be 
traced,  but  is  never  obtruded  upon  us.  In  one  respect  Mas- 
singer  stands  above  almost  all  his  brother  dramatists  ;  that  is, 
in  tho  religious  ppirit  and  the  purer  tone  of  morality  which 
pervade  his  plays.  Yet  he  is  not  free  from  the  one  all-pre- 
vailing vice  of  his  age — the  introduction  of  scenes  of  the 
lowest  and  coarsest  buffoonery,  unredeemed,  in  his  case,  by  a 
single  spark  of  wit  or  humour,  and  for  tho  most  part  mere  pnr« 
poseless  excrescences  upon  the  plays  in  which  these  objection* 
able  interpolations  occur. 

Eighteen  of  Massinger's  plays  have  been  preserved,  and  % 
still  larger  number  have  perished.  Those  which  remain  to  us. 
are  of  very  various  classes. 

The  "  Virgin  Martyr  "  demands  particular  notice,  not  only 
because  it  is  one  of  the  plays  by  which  the  name  of  Massinger 
is  best  known,  but  because  it  is  very  different  in  character  from 
any  other  play  of  the  age  in  which  it  was  written.  The  scene 
is  laid  in  Cccsarea,  in  the  midst  of  the  great  Diocletian  perse- 
cution, and  the  main  human  characters  are  the  virgin  martyr 
Dorothea,  Theophilns,  the  chief  cf  tho  persecutors,  and  othsr 


THE   POPULAE  EDUCATOR. 


persons  connected  on  one  side  or  the  other  with  the  perse- 
cution. But  the  real  subject  of  the  play  is  the  conflict  of  good 
ar  d  evil,  and  the  triumph  of  good,  not  in  the  world,  but  over  it. 
The  real  leaders  of  the  conflict  in  Caesarea  are  Angelo  (an  angol 
passing  as  the  page  of  Dorothea)  and  Harpax  (a  demon  disguised 
as  the  servant  of  Theophilus).  The  stage  is  crowded  with 
murders,  tortures,  and  every  form  of  physical  cruelty,  to  an 
extent  that  would  be  simply  revolting  if  we  missed  the  key-note 
of  the  whole.  That  key-note  is  the  victory  of  Christian  faith 
in  and  through  pain  and  death,  and  virtue  finding  as  its  reward 
suffering  in  this  world,  happiness  in  another.  Miracles  aro 
ordinary  incidents  of  the  play.  Theophilus  himself  is  at  its 
close  converted  by  the  visit  of  an  angelic  messenger,  bearing 
him  a  basket  of  fruits  and  flowers  from  the  gardens  of  Paradise. 
It  is  difficult  to  conceive  anything  more  entirely  out  of  harmony 
with  the  whole  tone  of  thought  and  feeling  in  England  under 
James  I.  than  the  "Virgin  Martyr."  The  play  is  as  powerful 
as  it  is  strange,  and  there  is  no  doubt  that  it  was  a  popular  piece . 
Of  tragedies,  in  the  strictest  sense  of  the  term,  there  are  a 
considerable  number  among  Massinger's  plays.  The  finest  of 
these  are  probably  "  The  Duke  of  Milan,"  "  The  Unnatural 
Combat,"  and  "  The  Fatal  Dowry  ; "  and  we  can  hardly  recom- 
mend to  the  student  a  better  example  of  Massinger's  powers  in 
tragedy  than  the  last-mentioned  of  these  plays.  It  opens  with 
several  very  powerful  scenes,  in  which  the  hero,  Charalois,  is 
introduced  in  extreme  distress,  sacrificing  his  own  liberty  to 
save  his  father's  corpse  from  his  exacting  creditors,  and  secure 
for  it  the  common  decencies  of  burial.  He  is  rescued  from  his 
calamities,  and  his  debts  are  paid  by  the  noble  and  wealthy 
Rochfort,  who  crowns  his  favours  by  giving  his  daughter  in 
marriage  to  Charalois.  The  infidelity  of  Beaumelle,  the  vengeance 
of  her  husband  upon  herself  and  her  paramour,  Novall,  and  the 
death  of  Charalois  at  the  hands  of  Novall's  friend,  form  the 
story  of  the  play.  Painful  as  that  story  is,  the  mode  in  which 
it  is  conducted  is  characteristic  of  Massinger.  There  is  no 
tampering  with  the  bounds  of  right  and  wrong ;  none  even  of 
that  gross  and  animal  character  about  the  heroine's  fall  which 
we  so  often  find  in  Fletcher's  plays.  The  husband  whom 
Beaumelle  wrongs  is  not  the  husband  of  her  choice,  but  a 
stranger  imposed  upon  her  by  her  father's  will.  The  man  for 
whom  she  sacrifices  her  honour  is  the  man  whom  she  had  loved 
before  marriage.  Her  repentance  and  her  punishment  are 
rapid  and  thorough.  Nor  is  hers  the  only  character  in  which 
similar  principles  are  to  be  traced ;  the  moral  lessons  of  the 
play  are  in  all  casss  clear  and  true.  The  following  lines  from 
the  speech  of  Charalois  to  his  judges,  when  arraigned  before 
them  for  the  death  of  his  wife  and  her  paramour,  afford  a  good 
example  of  Massinger's  style  : — 

"Then  I  confess,  my  lords,  that  I  stood  bound, 
When,  with  my  friends,  even  hope  itself  had  left  me, 
To  this  man's  charity  for  my  liberty. 
Nor  did  his  bounty  end  there,  but  began ; 
For,  after  my  enlargement,  cherishing 
The  good  he  did,  ho  made  me  master  of 
His  only  daughter  and  his  wiole  estate- 
Great  tics  of  thankfulness,  I  must  acknowledge. 
Could  any  one  fee'd  by  you  press  this  further  ? 
But  yet  consider,  my  most  honoured  lords, 
If  to  receive  a  favour  make  a  servant, 
And  benefits  are  bonds  to  tie  the  taker 
To  the  imperious  will  of  him  that  gives, 
There's  none  but  slaves  will  receive  courtesies, 
Since  they  must  fetter  us  to  our  dishonours. 
Can  it  be  called  magnificence  in  a  prince 
To  pour  clown  riches  with  a  liberal  hand 
Upon  a  poor  man's  wants,  if  that  must  bind  him 
To  play  the  soothing  parasite  to  his  vices  ? 
Or  any  man,  because  ho  saved  my  hand, 
Presume  my  head  and  heart  are  at  his  service  ? 
Or  did  I  stand  engaged  to  buy  my  freedom 
(When  my  captivity  was  honourable) 
By  making  myself  here,  and  fame  hereafter, 
Bond-slaves  to  men's  scorn  and  calumnious  tongues  ? 
Had  his  fair  daughter's  mind  been  like  her  feature, 
Or,  for  some  little  blemish,  I  had  sought 
For  my  content  elsewhere,  wasting  on  others 
My  body  and  her  dower,  my  forehead  then 
Deserved  the  brand  of  base  ingratitude  ; 
But  if  obsequious  usage,  and  fair  warning 
To  keep  her  worth  my  love,  could  not  preserve  her 
From  being  a  whore — and  yet  no  cunning  one, 


So  to  offend,  and  yet  the  fault  kept  from  me  — 

What  could  I  do  ?     Let  any  free-born  spirit 

Determine  truly,  if  that  thankfulness, 

Choice  form,  with  the  whole  world  given  for  a  dowry, 

Could  strengthen  so  an  honest  man  with  patience, 

As  with  a  willing  neck  to  undergo 

The  insupportable  yoke  of  slave  or  wittol." 

Of  the  death  of  his  guilty  rival  he  says  : — 

"  For  the  last,  as  of 

The  former,  I  confess  it ;   but  with  what 
Base  wrongs  I  was  unwillingly  drawn  to  it, 
To  my  few  words  there  are  some  other  proofs 
To  witness  thus  for  truth.     When  I  was  married 
For  there  I  must  begin — the  slain  Novall 
Was  to  my  wife,  in  way  of  our  French  courtship, 
A  most  devoted  servant;  but  yet  aimed  at 
Nothing  but  means  to  quench  his  wanton  heat, 
His  heart  being  never  warmed  by  lawful  fires, 
As  mine  was,  lords  ;  and  though,  on  these  presumptions, 
Joined  to  the  hate  between  his  house  and  mine, 
I  might,  with  opportunity  and  ease, 
Have  found  a  way  for  my  revenge ;  I  did  not. 
But  still  ho  had  the  freedom  as  before, 
When  all  was  mine.     And,  told  that  he  abused  it 
With  some  unseemly  licence,  by  my  friend — 
My  approved  friend,  Eomont — I  gave  no  credit 
To  the  reporter,  but  reproved  him  for  it, 
As  one  uucourtly  and  malicious  to  him. 
What  could  I  more,  my  lords  ?     Yet,  after  this, 
He  did  continue  in  his  first  pursuit, 
Hotter  than  ever,  and  at  length  obtained  it. 
But  how  it  came  to  my  most  certain  knowledge, 
For  the  dignity  of  the  court,  and  mine  own  honour, 
I  dare  not  say." 


Somewhat  similar  to  Massinger  in  the  character  of  his  genius 
was  his  contemporary,  John  Ford.  He  was  born  in  1586,  of  a 
respectable  Devonshire  family.  In  1602  he  became  a  member 
of  the  Middle  Temple,  but  it  does  not  appear  that  he  ever 
actually  joined  the  bar.  It  is  clear,  from  the  dedications  pre- 
fixed by  Ford  to  his  various  plays,  that  literature  was  not  his 
sole  pursuit  in  life,  though  what  his  other  employments  were 
cannot  bo  certainly  ascertained ;  and  as  he  had  wealthy  and 
influential  connections,  being  the  grandson  on  his  mother's  side 
of  Popham,  the  Chief  Justice  of  England,  it  is  probable  that 
ho  never  felt  the  burden  of  poverty  under  which  most  of  his 
fellow-dramatists  laboured.  These  circumstances,  together 
with  a  sensitive  and  reserved  disposition,  aro  quite  sufficient  to 
explain  the  fact  of  Ford's  having  written  comparatively  few 
pieces  for  the  stage.  Those  which  he  has  left  us  are,  however, 
abundantly  sufficient  to  stamp  him  as  a  great  dramatist.  Tho 
bent  of  his  genius  is  essentially  tragic.  In  depicting  blighted 
affections,  disappointed  ambition,  in  everything  that  appeals  to 
our  pity,  he  is  masterly.  In  wit  and  humour  he  is  wholly 
deficient.  His  language  and  versification  have  a  peculiar  power 
and  beanty,  and  are  admirably  adapted  for  conveying  those 
.images  of  tenderness  and  pity  in  which  he  delighted.  Tho  plays 
of  Ford  which  will  probably  give  the  greatest  pleasure  to  most 
readers  are  the  historical  play  of  "  Pcrkin  Warbeck,"  "  The 
Broken  Heart,"  and  a  play  frightful  in  subject,  but  singularly 
powerful  and  noble  in  execution — "  Annabella  and  Giovanni, " 
known  also  by  several  other  names. 


The  genius  of  John  Webster  was  one  of  the  most  striking  in 
its  character,  even  more  than  in  its  power,  among  all  those  that 
adorned  the  Elizabethan  age.  Of  Webster's  personal  history 
wo  know  nothing ;  the  time  or  place  of  his  birth  or  of  his  death, 
his  parentage,  the  circumstances  of  his  life,  his  social  position 
and  habits,  cannot  be  ascertained.  And  this  is  especially  dis- 
appointing in  the  case  of  one  whose  works  are  marked  with  so 
strong  an  individuality  as  Webster's.  We  merely  know  of  him 
that  he  was  a  contemporary  of  Massinger,  Ford,  and  the  rest 
of  the  younger  school  of  Elizabethan  dramatists.  There  is 
little  doubt  that  he  was  at  times  employed  either  to  work  with 
other  dramatists  in  the  composition  of  plays,  or  to  improve  upon 
the  works  of  earlier  authors,  as  well  as  producing  plays  wholly 
his  own.  The  works  of  Webster  which  have  come  down  to  us 
are  few;  and  though  some  others  have  been  lost,  there  is  no 
reason  to  suppose  that  he  was  ever  a  very  voluminous  writer. 


ENGI.IHI    I. 


AmoiiK'  all  tin*  Elizabethan  dramatist*  thoro  in  no  other  who 

of  Shakespeare  as  Webster,  and  none, 

.  iiu  in  a  curtain  department  utand*  K>  nan: 

lakexpooro.     Not  that  any  ono  would  bo  justinod  in 

compur  "<:t  of  the  general  acopo  of  their 

ilcespoaro's  goniun  in,  above  all  thing*,  many  sided ; 

mally  at  home  in  gloom  and  in  Hunuhine,  in  portraying 

,'uish  of  Lear  or  •  -the  bright  fairyland  of  the 

:•  Night's  Dr.  inn."     Tim  imuio  of  Webster  wall  in 

. — a  key  of  j. :-.>!'.. und  melancholy.     Ilia  lightoat  mood  is 

that  expressed  in  bin  own  worda  : — 

"  I  do  lovo  those  ancient  ruin*. 
Wo  never  tread  upon  them  but  wo  tot 
Our  foot  upon  iomo  reverend  hUtory  j 
Airl  questionless,  hen  in  this  open  < 
\Vhii-h  now  lloa  open  to  tho  injuries 
Of  atormy  vv.-uther,  some  muu  Ho  interred 

'i  BO  wull.  and  gave  so  largely  to  it, 
.  thought  it  bhould  have  canopied  thoir  bonea 

:i  things  have  tin  K 

Church,  s  :iml  citi.-i,  whi.'h  IMVO  diseases  liko  to  men, 
Must  liuvo  liko  death  that  we  have." 

But  in  usummato  mast 

can  rans;i'-k  imtu:  1  world,  giving  f rco  play 

.nation  ami  rndli'.-s  ingenuity,  to  accu- 
mulate  images  df  IIDJ-I-  ng  tho 
.  iding  that  which   fascinates  by  its  IUTP  r  mnl  sadness 
from   that  whi<'h  disgusts,   for   with    Webster   tho    physical  is 
always  subordinate  to  tho  moral,  tho  physical  Huffi.'ring  a  mcro 
Mfiital  anguish.    Ho  has  a  marvellous  power  of 
iracter  from  tho  true  tragic  point  of  vi' 

•:.  minds  not  only  noble   in 

ini,',  luit  ennobled  by  Mitl'ering.     And  his   stylo  is  in  harmony 
with  1  which  he  chooses,  always 

a,  full  of  variety  in  its  imagery,  yet  always  in  tho  same 
key  <>!' 

The  grcati->t  of  W.-l.-t.T's  works  are  "Tho  Whito  Devil, 
or  Vittoria  Corombona,"  and  "  The  Duchess  of  Malli."  Tho 
former  of  thi •-  •  is  a  very  remarkable  play,  especially  in  the 
modo  in  which  tho  character  of  Vittoria  is  conceived  and  worked 
out.  "Tho  Duchess  of  Main"  is  one  of  tho  most  powerful 
plays  in  our  language.  The  outlines  of  its  story  are  simple.  Tho 
widowed  Duchess  of  Malfi  is  secretly  married  to  her  M 
Antonio,  a  husband,  but  for  his  birth,  in  every  way  worthy  of 
her.  This  marriage  comes  to  tho  knowledge  of  her  two 
brothers,  Duke.  Ferdinand  and  tho  Cardinal,  two  men  whoso 
characters — tho  coarse  pride  and  passionate  cruelty  of  tho  one, 
and  tho  cold,  selfish  cunning  of  the  other — are  admirably  con- 
trasted. T:  lino  to  be  avenged ;  they  succeed  in 
separating  tho  husband  and  wife,  banishing  the  husband,  and 
seizing  and  imprisoning  tho  wife.  To  her  they  apply  every  kind 
of  mental  torture  which  ingenuity  could  devise,  and  ultimately 
strangle  her  and  her  younger  children  in  prison.  Of  this  part  of 
tho  play  Charles  Lamb  well  wrote  : — "  All  tho  several  parts  of 
the  dreadful  apparatus  with  which  the  duchess's  death  is  ushered 
in  are  not  more  remote  from  the  conceptions  of  ordinary 
vengeance  than  tho  strange  character  of  suffering-  wiiiou.  they 
bo  bring  upon  fciieir  victim  is  beyond  the  imagination  of 
ordinary  poets.  As  they  are  not  the  inflictions  of  this  life,  so 
her  language  seems  not  of  this  world.  She  has  lived  among 
horrors  till  she  has  become  '  native  and  endowed  unto  that 
element.'  She  speaks  tho  dialect  of  despair ;  her  tongue  has  a 
smatch  of  Tartarus  and  of  tho  souls  in  balo.  What  are  Luke's 
iron  crown,  tho  brazen  bull  of  Perillus,  Procrustes'  bed,  to  the 
waxen  images  which  counterfeit  death,  to  tho  wild  masqno  of 
madmen,  the  tomb-maker,  the  bellman,  the  living  person's  dirge, 
the  mortification  by  degrees !  To  move  a  horror  skilfully,  to 
touch  a  soul  to  the  quick,  to  lay  upon  fear  as  much  as  it  can 
bear,  to  wean  and  weary  a  life  till  it  is  ready  to  drop,  and  then 
step  in  with  mortal  instruments  to  take  its  last  forfeit — this 
only  a  Webster  can  do.  Writers  of  an  inferior  genius  may 
'upon  horror's  head  horrors  accumulate,"  but  they  cannot  do 
this.  They  mistake  quantity  for  quality,  they  '  terrify  babes 
•with  painted  devils,'  but  they  know  not  how  a  soul  is  capable  of 
being  moved  ;  their  terrors  want  dignity ;  their  affrightments 
are  without  decorum."  And  the  Nemesis  which  overtakes  the 
guilty  brothers  is  hardly  loss  powerfully  drawn  than  the  suf- 
ferings of  their  victim.  One  brother,  under  the  terrors  of 


a  guilty  conscience,  ia  mitten  with  that  form  of  madness  onoe 
ao  universally  believed  in — lycautbropy  ; — 

hoao  that  are  poaaeaeed  with 't.  there  overflows 

Kuch  melancholy  humour,  they  imagine 

Themselves  to  be  truaformM  Into  wolvw  i 

Steal  forth  to  churchyards  ia  the  dead  at  nifbt, 

And  di«  dead  bodies  up." 

Both  brother*  ultimately  fall  by  the  hand  of  the  man  who  had 
been  the  instrument  of  their  crime*;  while  be,  in  torn,  after 
aggravating  the  reraorw  which  tormented  him  by  accidentally 
killing  Antonio,  falla  by  the  hand  of  the  madman. 

Our  apace  does  not  allow  na  to  illustrate  tbi*  play  by  many 

>na,  and,  of  coorae,  extract*  would  at  beet  oonrey  but 

fleet     Webster  teem*  to  bare  concentrated 

his  power  eapecially  upon  tho  character  of  the  dnchews,  and  bet 

language  is  naturally  tho  moat  characteristic  of  the  author. 

-n  be  more  pathetic  than  her  proteat  against  bar  brothers' 
tyrannical  hoatility  to  her  marriage  ? — 

"  The  birda  that  lire  in  the  field, 
On  the  wild  benefit  of  nature,  live 

m  we  :  for  they  may  chooae  their  mates, 
iLieir  aweot  pleasure*  to  the  sprint." 

In  her  height  of  misery  she  exclaims — 

"  Oh,  that  it  were  possibles  we  might 
But  hold  Homo  two  day*'  conference  with  the  deed ! 
From  them  I  Bhould  know  somewhat,  I  am  sure, 
I  never  shall  know  here.     I'll  fell  thee  a  tuirado  ; 

not  mad  yet  to  ray  cause  of  aorrow. 
'1'h'  heaven  o'er  toy  head  ceema  made  of  molten  brass, 
Tli.  HUD*  sulphur ;  yet  I  am  not  mad. 

I  am  acquainted  with  aad  misery, 
Ax  tho  tanned  galley-slavo  is  with  his  oar  : 
Necessity  makes  me  suffer  constantly, 
And  custom  makes  it  easy." 

THE   MINOR  DRAMATISTS. 

The  drama  of  tho  Elizabethan  ages  would  be  Tery  insuffi- 
itod  if  it  were  judged  only  by  the  greatness  of  its 
greatest  men  ;  it  was  no  less  conspicuous  for  the  number  of 
names  of  striking,  though  inferior  merit.  It  would  be  impos- 
sible in  such  lessons  as  these  to  give  any  full  account  of  the 
dramatists  of  this  class  ;  but  there  are  some  whoso  names,  at 

ught  not  to  bo  passed  l>y.  Middloton  was  a  very  prolific 
writer,  and  his  comedies  especially  are  of  great  merit.  The 
serious  dramas  of  Marston  are  manly  and  vigorous.  Decker 
must  have  been  one  of  tho  most  active  writers  of  his  day ;  but 
he  wrote  chiefly  in  conjunction  with  others,  and  there  is  hardly 
one  of  the  better  known  Elizabethan  dramatists  with  whom  ho 
was  not  at  some  time  a  coadjutor.  Chapman,  whom  we  havo 
already  mentioned  as  a  poet  and  the  translator  of  Homer,  was 
in  his  own  day  not  less  popular  as  a  dramatist.  Tournenr,  tho 

:id  Heywood,  almost  the  most,  voluminous  writers  of  tho 
day,  would  havo  acquired  higher  fame  in  any  ago  but  that  ia 
which  they  lived. 

The  following  is  a  brief  specimen  of  Heywood's  writing, 
selected  from  a  prologue  to  one  of  his  numerous  plays.  What 
he  says  of  the  sources  from  which  ho  derived  the  plots  of  hi* 
plays,  and  the  characters  that  figure  in  thorn,  may  be  said  of  all 
tho  dramatists  of  the  Elizabethan  period  : — 

"  To  give  content  to  this  most  curious  age, 
The  gods  themselves  we've  brought  down  to  the  stage, 
And  figured  them  iu  planets ;  made  eveu  hell 
Deliver  up  the  furies,  by  no  spell 
Saving  the  Muse's  rapture — further  we 
Have  trafficked  by  their  help ;  no  history 
"We  have  left  unrifled  j  our  pens  havo  been  dipped 
As  well  in  opening  each  hid  manuscript 
As  tracks  more  vulgar,  whether  read  or  sung 
In  our  domestic  or  more  foreign  tongue  : 
Of  fairies,  elves,  nymphs  of  the  sea  and  load. 
The  lawus,  the  groves,  no  number  can  be  scanned 
Which  we  have  not  given  feet  to." 

Tho  last  of  tho  great  race  of  dramatists  was  Shirley,  who 
was  born  at  tho  close  of  tho  reign  of  Elizabeth,  lived  through 
the  whole  period  of  tho  civil  contests  and  the  Commonwealth, 
and  survived  by  some  years  the  Restoration.  We  possess  no 
less  than  forty  of  his  plays  ;  they  are  in  no  respect  entitled  to 
rank  with  the  works  of  the  great  masters  among  whom  Shirley's 
youth  was  passed. 
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LESSONS  IN  GEOLOGY.— XXI. 

THE    TKIASSIC    GROUP    (continued). 

THE  plants  of  the  triassic  period  bear  a  strong  analogy  to  the 
fauna  of  the  lias  and  oolite  above,  chiefly  consisting  of  ferns, 
cycads,  and  conifers,  and  in  some  localities  at  least  the  triassic 
forests  must  have  been  comparable  to  those  of  the  carboniferous 
times ;  for  near  Richmond,  in  Virginia,  there  is  a  coal-field,  some 
twenty-six  miles  long,  belonging  to  the  trias.  The  coal  it  yields 
is  equal  to  that  of  our  Newcastle  coal-field.  The  bed  is  very 
thick,  some  of  the  chambers  in  the  mine  being  40  feet  high. 
The  Equisetum  columnare,  which  is  common  in  our  English 
trias  and  oolite,  is  of  very  frequent  occurrence  in  the  Rich- 
mond beds,  and  is  often  in  an  upright  position.  The  sketch  we 
furnish  of  a  triassic  forest  will  give  an  idea  of  the  flora  of  the 
period. 

Although  the  trias  yields  with  us  no  coal,  yet  it  is  valuable 


then  only  to  call  in  the  ordinary  alteration  of  level  to  allow 
a  deposit  of  sedimentary  matter  to  cover  the  whole,  and  we 
should  have  all  the  necessary  conditions  for  a  salt-mine. 

But  a  difficulty  at  once  meets  us.  It  is  evident  that  the 
saline  deposit  at  the  bottom  of  the  evaporated  lagoon  would 
not  be  pure  salt,  but  it  would  be  a  mixture  of  all  the  salts 
contained  in  sea-water,  whereas  the  rock-salt  we  find  in  tho 
strata  is  pure  salt  (chloride  of  sodium).  And,  moreover,  in  the 
evaporating  lagoon,  when  the  water  reached  &  certain  specific 
gravity,  not  being  able  to  contain  its  salts  in  solution,  they 
would  crystallise  out ;  but  the  sulphates  of  lime  and  magnesia 
and  the  chloride  of  magnesium  would  be  deposited  first,  and  the 
salt  (the  chloride  of  sodium)  the  last.  If,  therefore,  the  de- 
posits of  salt  owe  their  origin  to  this  process,  we  should  expect 
to  find,  immediately  beneath  the  salt,  layers  of  gypsum,  etc.,  but 
this  is  not  the  case.  Moreover,  the  salt  appears  not  so  much  in 
layers  as  in  masses,  and  if  any  gypsum  be  in  its  neighbourhood 


IDEAL    FLORA    AND    FAUNA    OF    THE    TRIASSIC    PERIOD. 
1,  Albertia;  2,  Cycadese;   S,  Voltzia;  4,  Ferns.     The  animal  in  the  foreground  is  the  Microlestes  autiquus. 


for  its  deposits  of  salt.  All  our  salt  is  procured  from  the  salt- 
mines of  Cheshire  and  Worcester.  The  chief  deposits  lie  in 
the  valley  of  the  Weaver,  near  Northwich.  Here  the  salt 
reaches  the  great  thickness  of  170  feet.  A  layer  of  indurated 
clay  separates  the  salt  into  two  beds,  but  is  itself  traversed  by 
veins  of  salt. 

Just  as  the  coal  is  not  peculiar  to  the  carboniferous,  neither 
does  the  trias  exclusively  contain  the  deposits  of  salt.  The 
mineral  is  found  in  the  oolite  in  the  Salzburg  Alps,  in  the 
greensands  at  Cordova,  and  the  celebrated  Polish  mines  of 
Wielicza  are  in  the  tertiary  ;  and  briny  springs  from  the  car- 
boniferous and  Devonian  give  evidence  that  the  oldest  of  the 
formations  also  contain  it.  The  origin  of  the  deposits  6f  this 
useful  mineral  is  a  question  surrounded  with  difficulty.  We 
know  that  if  a  sheet  of  salt  water  were  continually  exposed  to 
the  sun,  evaporation  of  the  fresh  water  would  continue  until 
all  the  saline  ingredients  were  left,  and  the  bed  of  the  lake 
would  become  dry.  If  this  lake  were  a  lagoon  separated  from 
the  sea  by  a  sand-bar,  so  high  that  only  very  rarely  a  high  tide 
or  a  storm  could  replenish  its  exhausted  water  with  more  salt 
water,  the  evaporation  might  go  on  for  centuries,  and  an  in- 
ibSfcite  ruar.tlty  o^  saline  matter  would  accumulate.  We  ha.ve 


it  is  generally  found  alove,  and  not  below.  Yet,  although  this 
crystallisation  theory  may  not  of  itself  be  sufficient  to  answer 
the  question,  it  evidently  played  no  small  part  in  the  deposition 
of  salt,  for  the  ripple-marks  and  footprints  on  the  sandstones 
occur  at  all  levels  around  the  salt,  showing  that  shores  and 
shallow  water  were  in  the  vicinity  as  the  deposition  progressed. 

Subterranean  heat  has  been  called  in  to  help  the  elucidation 
of  the  difficulty,  and  metamorphic  action  has  been  relied  on 
to  make  the  consolidated  salt  assume  a  rude  crystallisation  an<i 
a  homogeneous  character,  but  as  yet  observation  does  not  fully 
agree  with  the  supposed  results  of  any  theory. 

Professor  Jukes  gives  the  following  list  of  generic  forma 
making  their  first  appearance  in  the  triassic  period — the  dawiv 
of  the  mesozoic  age  : — 

Plants.  — CEthophyllum,   Albertia  anomopteris,  PteropJiyllum,  Dictyo- 

phyllnin. 

Brachiopoda. — Koninckia,  Tliecidium. 
Conchifera.— Ostrsea,    *Gervilia  Myophoria,  *Isoarca,   Opis,  Trigonia, 

Myoconchus  plicatula. 
Gasteropoda.— *Scoliostoii>a,  Naticella,  N-jrinaja,  *Platystoma. 


*  Those  marked  *  did  not  outlive  the  period. 


LESSONS  IN  GEOLOGY. 


s,  Ammonites, 

.— *Kuoriuue,  Oi-i. 

h.     Acrodui,   I1!.  -I'lii*.  •LVrato-lwi,   lljbodtis,  Saurich- 

tbyi,  •Dipterouotim. 

*.— TrematoMurus,  •Notho«uuru»,  'Liinomurus,     ..Abyriutho- 
don,  •CapitosaurtiK,  'CUdyodon,  •ItujmcuMiuriu. 
Vammui.— Miorolestes. 

CHARACTERISTIC   FOSSILS   OF  TH1    BUNTEK-HAND8TBIN. 

Plant*.— Calamites  Mougerti.  E  misotites.  N«uropU>ris  •tofans,  Voltzia 

beterophylla.  Alberlia  elliptic*.  AooiiiopUtris. 
Fu/i. — Acrodus  itruunii,  Ptaoodus  iinprwuus. 
£«ptilM.— Trematosaurus,  Nulhowiurus  Schitnpcri.  footprint*  of  Loby- 

rinthodon. 

CHARACTERISTIC   FOSSILS   OF  THI   XU8CHKLKALE. 

Brachiopoda.— Terebratula  vulgaris. 

ConcJn/«ra.— Oitrea  pUounoidM  ;  Pecten  disci  tos,  P.  Iwrigatus  j  Lima 
4triuta;    Gorvlm  Hocialis ;    Myophoria  vulyuris. 


Two  restored  labyrintbodons  are  in  the  foreground,  and 
serve  to  eoninut  the  dimension*  of  the  fern  frond*  with  tbos* 
of  oar  d»y.  Considering  that  the  r«ptilM  most  hay*  boea 
some  four  or  five  feet  long,  the  six*  of  the  feraa  mty  be  e»ti- 
••!•& 

A  »trikinjf  difforenoe  U  obwrrable  between  the  two  fotcct*. 
We  haTo  left  the  Paloxwoie  period,  and  mterad  the  MewMoio  m 
we  riae  to  the  Triac. 

The  general  aspect  of  the  foreet  it  more  like  that  to  which 
oar  eye  u  aooutomed.  The  Alberta*  are  not  unlike  oar  pinee, 
and  the  thick  •tamp*  of  the  Voltxia  are  more  like  tree-trunk* 
than  any  in  the  Permian  foreet  The  fern*  are  not  w>  gigantic. 
The  celebrated  little  mammal,  the  Mitr^ettet  anfiptu;,  U  Men 
running  up  the  stem  of  a  Cyoadea  in  March  for  it*  prey,  for  it 
lired  on  innect*. 

A*  to  the  distribution  of  land  at  thi*  period,  and  the  eon*e» 
quont  diatribution  of  terrestrial  life,  we  quote  a  iiarmgraph  f ron» 


IDEAL    FLORA   AND   FAUNA    OF   THE    J'LKMIAN    PERIOD. 
1,  Araiicaria  ;  2,  Catamites  ;  3,  Lepidodendron  ;  4,  Sigillaria ;  5,  Ferns.     The  animal  in  the  foreground  is  the  Labyrinthodon. 


GMleropoda.— Tarritella  reallata. 

Opholopoda.— Ceratites  nodosus,  Nautilus  bidorsalis. 

EcJivnotiermoia. — Encrinus  liliiforniis,  Ophiura  pnsca. 

Pith. — Pemphiz  Suensi,  Acrodus  Qaillardoti,  Ceratodus  heteromorphus, 

Hybodus  major,  Saurichthya  costatus. 
Reptiles. — Nothosaurus,  Simosaurus 

CHARACTERISTIC   FOSSILS   OF  THE    KEOPER. 
Plants. — Calamites  arenaceua,  Equisetitea. 
Conchifera.  —  Posidonia  minuta. 
Reptilee. — Labyrinth  odoa. 
Mammol. — Microlestes  antiquus. 

From  tbe  sketches  of  the  forests  of  the  Permian  and  triassic 
periods  the  reader  will  at  once  form  on  idea  of  tho  main  features 
of  the  flora  of  those  epochs. 

The  Permian  forest  still  exhibits  the  main  features  of  a 
carboniferous  grove.  The  thick,  succulent  Sigillaria,  which 
played  so  prominent  a  part  in  the  making  of  our  coal-beds, 
are  still  here.  They  tower  above  the  underwood  of  calamites 
and  ferns,  and,  with  the  Lepidodendron  and  Araucaria,  form 
the  forest  trees  of  the  period.  It  is  hardly  necessary  to  remind 
the  student  that  these  plants  are  endogcns,  and  did  not  produce 
the  hard  wood  of  the  exogena  which  form  our  present  forests. 


!  the  anniversary  address  before  the  Geological  Society,  delivered 
by  Professor  Huxley : — "  The  Permian  epoch  marks  the  com* 

I  mencement  of  a  new  movement  of  upheaval  in  our  area,  which 
attained  its  maximum  in  the  triassic  epoch  when  dry  land 
existed  in  North  America,  Europe,  Asia,  and  Africa  as  it  does 
noTr.  Into  this  great  new  continental  area  the  mammals,  birds, 
and  reptiles  developed  during  the  Paleozoic  epoch  spread,  and 
formed  the  great  triassic  arctogaeal  province.  Bat,  at  the  end 
of  the  triassic  period,  the  movement  of  depression  re-commenced 
in  our  area,  though  it  was  doubtless  balanced  by  elevation  else- 
where ;  modification  and  development,  checked  in  the  one 
province,  went  on  in  that  elsewhere ;  and  the  chief  forms  of 
mammals,  birds,  and  reptiles,  as  we  now  know  them,  wrre 
evolved,  and  peopled  the  mesozoic  continent,  from  which  I  con- 
ceive Australia  to  have  become  separated  as  early  as  the  end  of 
the  triassic  epoch,  or  not  mnch  later.  This  mesozoic  continent 
must,  I  conceive,  have  lain  to  the  east,  about  the  shore*  of  the 
North  Pacific  and  Indian  Oceans ;  and  I  am  inclined  to  believe 
that  it  continued  along  the  eastern  side  of  the  Pacific  area  to 
what  ia  now  the  province  of  Austro- Columbia,  the  characteristio 
fauna  of  which  is  probably  a  remnant  of  the  population  of  th« 

i  latter  {.art  of  this  period!." 
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LESSONS  IN  SPANISH.—  XI 

VOCABULARY. 

CONJUGATION  OF  TENfiR*  to  have. 

Aceite,  oil.                           Hierro,  iron.                      Pera,  pear. 
Ayer,  yesterday.                  Manzana,  apple.                Silla,  chair. 

INFINITIVE  MOOD. 

Bota,  boot.                           Marmol,  marble.               Sopa,  soup. 

Caleutura,  fever                 Memoria,  memory.            Suceso,  success. 

SIMPLE   TENSES. 

COMPOUND  TENSES. 

Calor,  heat.                         Miel,  honey.                       Temor,  fear. 

Present.  —  Tendr,  to  have. 

Past.  —  Haber  tenido,  to  Jiave  had. 

Es  estraiio,  it  is  strange.    Nuez,  nut.                        Vergilenza,  s7iame. 

Present  Gerund.  —  Teniendo,  having. 

Past     Gerund.  —  Habidndo    tenido, 

Frio,  cold,  coldness.        j  Pacidncia,  patience. 

Past  Participle.  —  Tenido,  had. 

having  Jiad. 

MODEL  SENTENCES. 

INDICATIVE   MOOD. 

Esa  muger  no  tiene    vergiienza,     Juan  tiene  calor,   Jo7tn   lias   heat 

Present. 

Perfect  Indefinite. 

that  woman  has  not  shame  (i.e.,            (i.e.  ,  Jo7m  is  hot). 

Sing.  Tdngo,  I  have. 

Sing.  He  tenido,  I  have  had. 

is  not  ashamed).                                Tenga  Pedro  dinero,  let  Peter  7ia«a 

Tidnes. 

Has  tenido. 

money. 

Tiene. 

Ha  teuido. 

EXEKCISE  28.  —  SPANISH-ENGLISH. 

Plwr.  Tendmos. 

Plur.  Hdnios  tenido. 

Tendis. 

Habdis  tenido. 

1.  <;  Tiene  vmd.  manzanas  ?     2.  Tengo  inanzanas.     3.  Vms.  tienen 

Tienen. 

Han  tenido. 

sillas.     4.  Tenemos  calor.     5.  Tienen  vergiienza.     6.   ,j  Tengo  yo  ver- 

giienza?    7.  Tienes   vergiienza.     8.   jQuienes    tienen    peras  ?     9.   Mis 

rmp«r/«ct. 

First  Pluperfect. 

herrnanos  tienen  hierro.     10.  Tenemos  tenedores.     11.  Tienes  cuchil- 

Sing.  Tenia,  I  had. 

Sing.  Habia  tenido,  I  had  had. 

los.     12.   j  Que  especie  de  azucar  tiene  el  aldeano?     13.  Ella  no  tiene 

Tenias. 

Habias  tenido. 

marido.      14.  Tenemos  uua  casa.       15.  j  Tenemos  mesas  ?      16.  £  Tienes 

Tenia. 

Habia  teuido. 

eandeleros?     17.  La   rosa   tiene   espinas.     18.   Vmd.   tiene    menioria. 

Plur.  Teniarnos. 

Plur.  Habiauios  teuido. 

19.   j  Tienen  vms.  sopa?     20.  Tenemos  suceso.     21.  El   mddico  tenia 

Teniais. 

Habiais  teuido. 

confianza  en  la  Espanola.     22.   Ella  no  tenia  lampara.     23.  Yo  tenia 

Teniau. 

Habian  teuido. 

uua  rosa.    24.  Teuian  dinero.     25.  Vmd.  tenia  una  mddia.     26.   Teniais 

Perfect  Definite. 
Sing.  Tuve,  I  had. 
Tuviste. 

Soco)id  Plitpei/ect. 
Sing.  Hiibe  teuido,  I  had  had. 
Hubiste  tenido. 

plata.      27.  Teuias    oro.      28.   Ella   tenia   prudencia.      29.    j  Teuia   yo 
zapatcs  ?     30.  d  No  tenian  mesas  ?     31.  Tuvo  azucar  ayer.     32.   Tuve 
botones  ayer.     33.   Ella  tuvo  harina  ayer.     34.   Tuvisteis  dinero.     35. 
Tuvimos  larnparas.     36.  Tuviste  eandeleros.     37.  No  tuvieron  espejos. 

Tiivo. 
Plur.  Tuvimos. 
Tuvisteis. 

Hubo  teuido. 
Plur.  Hubiinos  tenido. 
Hu&isteis  tenido. 

38.  j  Tuviste  una  plunia  ?     39.  Tuve  una  casa.     40.   Tuvimos  niedias  de 
seda  ayer.     41.   Ella  ha  tenido  dos  maridos.     42.  Han  tenido  muchos 
cuidados.     43.   Yo   no   habia   tenido   sopa.     44.   Tendran   aceite.     45. 

Tuvidrou. 

Hubidron  tenido. 

Vuid.    tendra   hambre.      46.  Tendran   vergiienza.       47.   Habrd    tenido 

First  Future. 

Second  Future. 

dinero.     48.  Ten  paz  con  todos  los  hijos  del  inddico.     49.  Teugan  miel. 

Sing.  Tendre,  I  s?iall  or  will  have. 

Sing.  Habre  tenido,  I  shall  or  will 

50.  Tengarnos  espejos.     51.  Tenga  vmd.  confianza  en  dl.     52.  Es  posible 

Tendrils. 

Habras  tenido.         [hove  had. 

que  tengas  aceite.     53.  Quiero  que  Maria  tenga  dinero.    54.  Probable  es 

Tendra. 

Habra  teuido. 

que  teugauios  algun  mdrito.     55.    Quiero  que  vms.  tengan  eandeleros. 

Plwr.  Teudrdmos. 

Plur.  Habivmos  teuido. 

56.   No  era  estraiio   que  yo  tuviese  diuero.     57.   Era  preciso  que  no 

Tendrdis. 

Habreis  tenido. 

tuvidseinos  azucar.      58.   Juan  tendria  un  tenedor.      59.  j  Ojala  yo  no 

Tendrau. 

Habrau  tenido. 

hubiera  tenido  estas  lamparas!      60.  Si  yo  tuviere  paciencia,   teudrd 

suceso. 

IMPERATIVE    MOOD. 

EXEECISE  29.  —  ENGLISH-SPANISH. 

Sing.  Ten,  7iave  thou. 

Tenga,  let  7iim  have,  or  may  he  have. 
Plur.  Tengumos,  let  ?is  have,  or  may  we  have. 

Tendd,  have  you. 

Tdngan,  let  them,  have,  or  may  they  7iaue. 


Sing. 
PUr. 

Sing. 
Plur. 

Sing. 
Plur. 


Present. 

Tdnga,  I  may  have. 
Tongas. 
Tdnga. 
Tengamos. 
Tengais. 
Tdngan. 

Imperfect. 
Tuvidra,   tendria,  or  tuviese, 

I  toould,  should,   or   might 

have. 
Tuvidras,    tendrias,    or    tu- 

vidses. 

Tuvidra,      tendria,      or   tu- 
viese. 
Tuvidramos,    tendriamos,  or 

tuvidsemos. 
Tuvidrais,   tendriais,   or    tu- 

vidseis. 
Tuvidran,   tendrian,    or    tu- 

viesen. 

First  Future. 
Si  tuvidre,  if  I  should  have. 

Si  tuvidres. 
Si  tuviere. 

Bi  tuvicremos. 
Si  tuviereis. 
Si  tuvidren. 


SUBJUNCTIVE    MOOD. 

Perfect  Indefinite. 
Sing.  Haya  touido,  I  may  have  had. 


Hayas  tenido. 
Hdya  teuido. 
Plur.  Hiyamos  tenido. 
Hayais  tenido. 
Hayan  teuido. 

Pluperfect. 

Sing.  Hubidra,  habria,    or  hubiese 
teuido,  I  would,  should,  or 
•might  liave  had. 
Hubidras,    habrias,    or    hu- 

bidses  tenido. 
Hubicra,   babria,   or  hubidso 

tenido. 
Plur.  Hubieramos,    habriamos,   or 

hubieseinos  tenido. 
Hubierais,   habriais,    or   hu- 

biuseis  tenido. 

Hubidran,     habrian,  or    hu- 
bidsen  tenido. 

Second  Future. 
Sing.  Si  liubiere  tenido,  if  I'  should 

have  had. 

Si  hubidres  tenido. 
Si  hubiere  tenido. 
Plur.  Si  hubieremos  tenido. 
Si  hubidreis  tenido. 
Si  hubidren  tenido. 


*Tener  is  seldom  used  as  an  auxiliary  verb,  and  habeV  is  seldom  used 
as  a  transitive  verb.  Thus,  "  I  Jiave  money  "  would  be  tengo  dinero  ; 
and  "  I  have  spoken,"  he  hablado. 


1.  They  have  pears.  2.  We  have  pens.  3.  She  is  hungry.  4.  I 
am  thirsty.  5.  I  am  afraid.  6.  We  are  cold.  7.  Ye  have  a  lamp. 
8.  Who  has  nuts  ?  9.  Ye  have  looking-glasses.  10.  What  sort  of 
buttons  have  you  (vmd.)?  11.  Have  we  marble?  12.  I  have  three 
sons  and  two  daughters.  13.  Ye  have  three  brothers.  14.  Mary  has 
much  confidence  in  the  judge.  15.  We  were  (imperf.)  hungry.  If 
You  (vms.)  had  (irnperf. )  confidence  in  my  brother.  17.  Had  (imperf.) 
we  boots  ?  18.  They  had  butter  yesterday.  19.  We  had  a  fever  yestei'- 
day.  20.  Ye  had  chairs  yesterday.  21.  The  shoemaker  has  had  much 
care.  22.  I  have  had  much  iron.  23.  Thou  hast  had  three  daughters. 
24.  We  have  had  two  sons.  25.  Mary  has  had  a  fever.  26.  Ye  have 
had  much  money.  27.  I  shall  have  a  candlestick.  28.  She  will  have  a 
fork.  29.  Thou  wilt  be  hot.  30.  We  shall  be  thirsty.  31.  Have  ye 
peace  with  all  men;  32.  Let  him  have  pens.  33.  Let  them  have 
honey.  34.  I  wish  that  my  mother  may  have  flour.  35.  It  is  probable 
that  they  may  have  lamps.  36.  I  wish  that  I  may  have  silk  stockings. 
37.  It  is  possible  that  ye  may  be  hungry.  33.  It  was  (era)  not  strauge 
that  they  should  have  pears.  39.  It  was  not  strange  that  you  (vmd.) 
should  have  oil.  40.  If  thou  shouldst  have  boots,  I  would  have  shoes. 
41.  I  do  not  believe  that  Peter  has  (say,  may  have)  had  butter.  42.  Oh 
that  they  had  not  had  those  books  !  43.  If  my  sous  have  (say,  shall 
have)  patience,  they  will  have  success. 

The  student  can  now  write  all  the  persons  of  the  tenses  of  the 
verb  tener,  as  he  has  been  already  directed  with  regard  to  pre- 
vious verbs. 

CONJUGATIONS  OF  EEGULAE  VERBS. 

It  has  been  already  mentioned  that  there  are  in  Spanish  threfc 
conjugations  :  the  first  comprehending1  verbs  whose  infinitive  ends 
in  a?- ;  the  second,  those  ending  in  er ;  and  the  third,  those 
ending  in  ir. 

Every  verb  consists  of  two  parts — the  root  and  the  termina- 
tion, or  the  verb-root  and  the  verb-ending .  The  verb-root  consists 
of  those  letters  which  are  not  changed  by  inflection  ;  as  am  in 
am-dr,  am-o,  am-dba,  am-e,  am-are.  Those  letters,  which  may 
be  changed  by  inflection,  to  show  the  different  moods,  tenses, 
persons,  and  numbers,  constitute  the  verb-endings.  Thua,  in 
the  preceding  examples,  the  letters  dr,  o,  dba,  e,  are,  are  the 
verb-endings. 

The  following  is  a  tabular  view  of  the  verb-endings  of  all  the 


LKSSONS    IN    .SPANISH. 


conjugations.    The  figures  1,  2,  3,  denote  the  first,  second,  and 
third  conjugations  respectively  :•— 

COM  Mood.        Pott  Part.  Gerund. 

1.  -ir  -iudo 

_.  -e>  ,..  I, 

3.  -ir 

INDICATIVE    MOOD. 


SIHODLAB. 

Conj. 

2P«r. 

3  Per. 

1  Ptr. 

1. 

•o 

•as 

•a 

•  ilium 

2. 

•o 

-OS 

•0 

•.  in.  .4 

3. 

-o 

-OS 

-0 

-fmos 

Invperftd. 

1. 

-iba 

-ibas 

-ibft 

Oamei 

-'. 

-fix 

-fas 

-(a 

-(amos 

•la, 

•fas 

•ia 

-iainos 

Perfect  Dtjtnite. 

1. 

-,; 

-iste 

-o- 

•amos 

L'. 

-( 

-isto 

-io 

-fin  os 

:;. 

•i 

•isto 

-lo 

•Imos 

Fir«t  Future. 

i. 

-*r* 

-ar.is 

-ari 

-ardmoa 

L1. 

-erd 

-,-,..* 

-era 

-erdmos 

3. 

•ire- 

-iru.s 

•iri 

-irdiuoa 

M.USAL, 

J  PUT. 
-sis 
•ois 
•is 

.J,.,, 

-fai« 
•ials 

-istels 
-istcia 
-isteis 

-.iivis 
•erdis 


3  Per. 
•an 
-en 
•on 


•(an 

-fail 


-iron 
-ieron 


-arun 
-erdn 


C»nj. 
1. 

I, 
3. 


IMPERATIVE    MOOD. 

-e  -dtnon 

-a  -:illl"M 


-dd 

-id 


-<-U  -au 

-a  -amos  -id  -an 

SUBJUNCTIVE   MOOD. 
Presold. 


SINGULAR. 
1  Per.      2  Per. 
-e  -es 

-a  -as 

-a  -as 


"{ 
2-{ 
"{ 


3  Per. 

1  Per. 

-e 

-din  os 

-a 

-amos 

-a 

-ainos 

Imperfect. 

-ira 

-unun  os 

-aria 

•nr  iainos 

-iso 

-  ase  ui  os 

-idra 

-idramos 

-eria 

-eriamos 

-idse 

-idsumos 

-idra 

-idrumos 

-iria 

-iriamos 

-idse 

-idse  m  os 

First  Future. 

-are 

-aremos 

-idre 

-idreuios 

-ii're 

-idroinos 

PLURAL. 

i  ;v,-. 

•dis 
-iis 
-iis 


3  Per. 
-en 
-an 
-an 


-dra  -aras  -ara  -aramos  -arals  -aran 

-aria  -arias  -aria  -nriamos  -ariaia  -ariau 

-dseu 

-idra  -idras  -idra  -idramos  -idrais  -idran 

•eria  -erias  -eria  -eriamos  -eriais  -or/an 

-idse  -idses  -idse  -idsumos  -idseis  -idseu 

-iera  -idras  -idra  -idrumos  -idrais  -idran 

-iria  -irias  -iria  -iriamos  -iriais  -iriau 

•idse  -idses  -idse  -idsemos  -iusois  -idseu 


1.  -ire          -ares          -are  -iremos          -areis  -aren 

2.  -idre         -idres         -idre  -idremos         -idreis  -idren 

3.  -idre         -idres        -idre  -idremos         -idreis  -idreu 


-arals 
-arfuis 
-iseis 
-idrais 
-eriais 
•idseis 
-idrais 
-iriais 
-idseis 

-areis 
•idreis 
-idreis 


CHANGES   IN   THE   VERB-ENDING. 

A  change  takes  place  in  the  first  letter  of  the  verb-ending  in 
the  gerund,  third  person  singular  and  plural  of  the  perfect 
definite  in  the  indicative,  and  in  all  the  persons  of  tha  first  and 
third  forms  of  the  imperfect  subjunctive,  and  in  the  first  future 
of  the  same  mood,  in  the  second  or  third  conjugation,  when  the 
verb-root  ends  in  a,  e,  or  u.  This  change  is  merely  the  substi- 
tution of  y  for  i ;  as  ca-6r,  ca-y6ndo,  ca-y6,  ca-ydron,  ca-y^re, 
ca-yfoc,  etc. ;  cre-cr,  cre-y£ndo,  cre-y6,  cre-ydron,  cre-y&re,  ere- 
y&res,  etc. ;  argii-ir,  argu-ydndo,  argu-yo,  etc. 

If  the  last  letter  of  2,  verb-root  be  a  silent  u,  the  change  in 
the  verb-ending  does  not  take  place ;  as,  persegu-{r,  pcrsigu- 
Mndo,  etc.,  and  not  persigu-ydndo. 

CHANGES   IN   THE    VERB-ROOT. 

In  order  that  the  last  letter  of  the  verb-root  may  retain,  in  all 
tenses,  the  same  sound  which  it  has  in  the  infinitive,  a  change 
of  letters  is  sometimes  required.  This  change  can  only  take 
place  when  the  verb-root  cuds  in  c,  g,  gu,  or  qu. 

In  such  cases,  there  is  changed,  in  tho  first  conjugation — 
0  of  the  verb-root  into  qu  before  e  of  the   verb-ending;  as,  toc-dr; 

0  of  the  verb-root  into  gu  before  e  of  the  verb-ending;  as,  pdj-ar; 
p&ju-es. 

In  the  second  conjugation — 

o  of  the  verb-root  into  z  before  a  or  o ;  as  v«ac-er,  vliu-of,  veru-o. 
<\  into;  before  o  or  o ;  as,  converger;  oonverj-a,  oonet'rj-o. 


In  the  thif  i  <  m — 

«  of  the  verb- root  iuto  t  b«f ore  a  or  o ;  as  un-elr ;  uiu-4J,  tiiiso. 

yu  into  9  befoc*  a  or  o ;  ss,  «om«y  *•<»•;  c«Mtv-*".  ««*»>o. 
<;u  into  o  before  a  or  0;  ss,  J*ii^u.ir;  <Uli*c-<u,  <UUiuM>. 

The  reason  for  these  changes  will  at  onoe  be  perceived  by  the 
student  on  hi*  referring  to  what  we  have  said  on  the  "  Sound  of 
the  Consonant* ;  "  thus  «  is  sounded  like  k  before  a  or  t»,  and 
like  tli  before  •  or  t ;  while  qu  before  «  or  i  hae  the  sound  of  k. 
If,  then,  in  conjugating  to-c<ir  (in  the  present  tense  of  the  Bubjano. 
tive  mood,  for  example),  we  retain  the  e  In  the  verb-root,  the  pro- 
nnnoiation  would  be  altered  from  the  sound  of  k  to  that  of  th  / 
thus,  to-air,  pronounced  to-kdr,  and  <o>«,  prononnoed  t6-tkmf. 
But  by  changing  e  into  qu,  the  hard  sound  of  c  U  retained ;  thus, 
to-true,  pronounced  to-kay.  And  so  before  a  or  o,  by  i  hedging 
e,  g,  gu,  and  qu  of  the  verb-root  of  the  second  and  third  conjuga- 
tions into  f ,  j,  g,  and  c  respectively ;  and  g  of  the  first  conjuga- 
tion into  gu  before  e  of  the  verb-ending. 

The  compound  tenses  are  always  formed  by  the  different 
persons  of  the  verb  Imbtr  and  the  past  participle  of  the  verb  to 
be  conjugated.  The  compound  tenses  are  the  past  infinitive, 
the  gerund  of  the  past,  the  perfect  indefinite,  the  first  pluperfect, 
the  second  pluperfect,  and  second  future  of  the  indicative ;  the 
perfect  indefinite,  pluperfect,  and  second  future  of  the  sub- 
junctive. If  the  student  has  committed  to  memory  the  simple 
tenses  of  the  verb  haler,  he  is  able  to  conjugate  the  compound 
tenses  of  any  verb  in  Spanish. 


KEY  TO  EXERCISES  IN  LESSONS  IN  SPANISH.— X. 

EXEUCI&E  25. 

1.  The  Frenchman  is  in  the  city.  2.  I  am  in  the  street  3.  They 
are  contented.  4.  Tou  are  angry.  5.  He  is  busy.  9.  Thou  art  ia 
thy  house.  7.  The  lawyers  are  in  the  hotel.  8.  Are  yon  tired  t  9. 
Wo  are  not  tired.  10.  Where  is  the  hotel?  11.  It  is  hero.  12. 
Where  is  my  hat  ?  13.  It  is  upon  the  table.  14.  Is  Mr.  B.  at  homo  ? 
15.  He  ia  at  home.  16.  Are  you  well  ?  17.  We  are  welL  18.  James 
is  in  the  field.  19.  He  was  ill.  20.  I  was  contented.  21.  Wo 
were  present.  22.  They  were  weary.  23.  Thou  wast  sick.  24.  Won 
yon  not  in  tbe  field  ?  25.  Were  you  there  many  years  ?  26.  Wore 
they  sorrowful  ?  27.  Were  you  a  long  time  with  the  judge  f  28. 
How  long  hast  thou  been  in  England '(  29.  We  have  never  boon  in 
England.  30.  I  have  been  very  ill.  31.  John  will  bo  in  his  house. 
32.  They  will  be  with  you  presently.  33.  Thou  wilt  bo  present.  34. 
I  shall  bo  with  yon  soon.  35.  Let  us  bo  contented.  36.  May  they 
be  present.  37.  Let  the  water  be  warm.  38.  It  is  possible  that  yo 
may  be  present.  39.  If  John  should  be  present,  Mary  would  ts 
pleased.  40.  Oh  that  I  had  not  boon  sick  ! 

EXERCISE  26. 

1.  Estamos  tristes.  2.  EstaU  unfadado.  3.  Esti  ocupado.  i. 
El  agua  esti  caliente.  5.  Mi  padre  esta  en  la  ciudad.  6.  El  imprssor 
siempre  esti  ocupado.  7.  Siempre  estis  ocupado.  8.  j  Dundfl  ostd 
el  libro  de  Juan  f  9.  Aqui  csti.  10.  i  Donde  estan  mis  enchants, 
cuchilloa,  y  tenedores  ?  11.  Aqui  estan.  12.  j  Conio  esti  V.  ?  13. 
Estoy  bueco.  14.  j  Coino  esti  la  senora  B.  T  15.  Esti  buena.  16. 
j  Como  esti  la  senorita  B.  ?  17.  No  esta  may  buena.  18.  \  Esti  Vmd. 
cansado  '.  19.  No  estoy  cansado.  20.  j  Esti  Pedro  en  Madrid  ?  21. 
No,  seiior,  esti  en  Inglatorra.  22.  El  libro  esti  sobre  la  mesa.  23. 
La  senora  B.  estaba  ocupado.  24.  Yms.  estaban  presento.  25. 
Estabais  preseutes.  26.  j  No  estaba  mi  padre  en  la  ciudad  ? 
27.  Estabamos  en  la  calle.  23.  Estabas  con  tu  amigo.  29.  Estuve 
triste  dos  aiios.  30.  {  Estuviste  alii  ?  31.  {  Estuvo  alii !  32.  Sunca 
ho  estado  en  Inglaterra.  33.  Habiamos  estado  muy  enfermos.  34. 
Estard  ocupado.  35.  Estaromos  en  nuestras  casas.  36.  Estareis 
presentes.  37.  Pedro  estari  con  nosotros  luego.  38.  Estid  contontos. 
39.  Estd  conteuto.  40.  Es  posible  quo  Pedro  estd  en  su  casa.  41. 
Probable  es  que  los  abogados  esten  cansados.  42.  |  Ojali  V.  hubieso 
estado  preseute  !  43.  Estando  enfermo  el  juez  dio  su  dinero  i  8 us 


EXERCISE  27. 

1.  Tu  ores  sobdrbio.  2.  Estus  enfadado.  3.  La  mnerte  es  terri!le. 
4.  Estamos  en  la  calle.  5.  Mi  padre  os  muy  rico.  6.  Mi  madre  osti 
muy  triste.  7.  El  plomo  es  pesado.  8.  La  leche  esti  agria.  9.  Soy 
Aleman.  10.  Somos  imprudentos.  11.  Estamos  eufermos.  12.  Ella 
es  vieja.  13.  Ella  esti  content*.  14.  Mi  madre  os  cioga.  15.  Mi 
hija  es  ciega  de  ira.  16.  Maria  es  bennosa.  17.  Lucia  esti  ocupado. 
IS.  Juan  es  bueiio.  19.  Juan  esti  bueno.  20.  La  cuchara  os  do  oro. 
21.  La  cuchara  esti  sobre  la  mesa.  22.  Las  medias  son  do  soda.  23. 
Las  medias  estan  en  la  calle.  24.  El  libro  es  para  Maria.  25.  El 
libro  esti  en  la  fonda.  36.  Aqui  estan  las  medias.  27.  Mi  madre 
es  enfermiza.  28.  Mi  madre  osti  enferma.  29.  Los  botones  SOB  de 
plata.  30.  Estan  escribiendo.  31.  El  asucar  es  dulce.  32.  SOB 
sabios.  33.  Estan  tristes.  34.  j  Dondo  asti  mi  sombrero  ?  35. 
csti. 
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LESSONS  IN  LAND-SURVEYING.—  II. 

OUR  last  lesson  contained  the  leading  features   in  the  mode 
of  measuring  lines  with  the  view  of  laying  them  down  upon 
paper. 
We  subjoin  a  few  examples  of  simple  field-books  in  the  fol- 
lowing exercises,  which  will  afford  our  readers  useful  examples 
for  practice.     These  exercises,  it  is  almost  needless  to  observe, 
are  in  continuation  of  those  which  we   inserted   in  our  first 
lesson  on  this  subject,  and  the  answers  will  be  given  at  the  end 
of  our  next.     The  student  should  construct  a  map  from  each 
example   of   a  field-book,   and  then  proceed  to    calculate  the 
area. 
EXERCISE  3.  —  Lay  down  the  plan  of  a  garden  from  the  fol- 
lowing notes,  and  compute  the  area  :  — 
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EXERCISE  4.  —  Given  the 
area  of  the  ground,  and  lay 
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line  A  i  I.UH-I-,  in  the  above  example,  tlio  areas  of  the 
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EXERCISE  6. — Lay  down  the  plan  of  a  field,  and  eompute  the 
area  from  tho  following  notes  : — 
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If  it  U  intended  to  make  a  very  finished  plan  of  an  estate, 
containing,  as  it  would,  many  fields,  probably  plantation*,  and 
perhaps  buildings,  it  U  necessary  carefully  to  note  all  these 
matters  in  the  field-book  in  such  a  manner  M  that,  with  no 
other  help,  they  may  all  be  subsequently  correctly  delineated. 

If  the  scale  on  which  tl»e  plan  U  required  be  large,  the  di- 
mensions of  ovary  building,  as  well  as  its  relative  situation, 
must  be  taken  and  shown.  All  these  are  mere  matters  of  detail, 
involving  time,  but  the  method  of  proceeding  is  simple,  indeed 
self-evident  For  instance,  a  bouse  stands,  it  may  be,  to  the 
right  of  the  line  we  are  measuring;  if  it  be  within,  say,  80 
links,  estimate  a  perpendicular  point  upon  the  line  to  on*  of 
the  anglei  of  the  bonne,  and  measure  the  distance  with  the 
off-set  staff,  noting  iu  the  field- jook  thus — 
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If  necessary,  describe  the  character  of  the  building,  and  make 
a  marginal  sketch  of  it,  measuring  the  other  walls  with  the 
staff  or  a  tape.  Then,  in  crossing  boundaries,  note  whether  it 
be  a  ditch,  wall,  hedge,  etc.,  and  the  character  of  the  ground 
on  either  side.  A  good  draughtsman  will  pride  himself  upon 
correctly  planning  the  nature  of  the  country  he  passes  orer, 
showing  where  the  ground  rises,  where  it  falls,  water-courses, 
etc.  etc. 

Of  course  difficulties  will  frequently  arise  necessitating  a 
deviation  from  ordinary  rules.  Many  of  them,  indeed  most  of 
them,  will  be  met  by  following  out  the  rules  laid  down  in  our 
Lessons  in  Mensuration,  but  all  may  be  overcome  by  employing 
a  certain  amount  of  common  sense  in  conjunction  with  these 
rules.  As  we  are  at  present  supposing  we  have  only  the  use 
of  a  chain  and  cross-staff,  we  will  give  an  example  of  how  a 
difficulty  may  be  met  by  their  use,  without  calling  in  the  aid 
of  an  instrument  for  measuring  other  than  right  angles. 

Suppose  it  is  necessary  to  continue  the  measurement  of  a 
line  D  c  across  a  river  A  B  (Fig.  8),  which  is  too  wide  and  deep 
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to  drag  tho  chain  across.  Fix  a  mark  at  c,  close  to  the  margin 
of  the  river,  upon  the  opposite  side  to  that  on  which  you  are 
standing,  and  upon  the  line  you  are  measuring.  From  any 
point  E  in  this  line  erect  with  the  cross-staff  the  perpendicular 
E  E'  ;  measure  a  convenient  distance  along  it  to  r,  and  from  r, 
along  the  same  perpendicular,  measure  v  o  =  F  E.  From  the 
point  o  lay  off  the  perpendicular  a  o',  then  the  length  along 
this  perpendicular  from  o  to  the  point  o',  where  it  intersects 
the  line  of  sight  F  c,  will  equal  the  length  from  E  to  C.  The 
reason  is  obvious.  In  the  two  triangles  F  E  c,  r  o  o',  F  E  =  r  o, 
the  opposite  angles  at  F  are  equal,  and  the  angles  at  E  and  at 
o  being  right  angles,  are  also  equal :  therefore  the  other  homo- 
logous aides  are  equal  each  to  each  (Euc.  I.  26). 

We  have  now  to  consider  that  most  useful  instrument  for 
ensuring  accuracy  in  large  surveys,  the  theodolite ;  and  first  we 
shall  give  a  brief  description  of  it.  The  theodolite  is  an  in- 
strument consisting  mainly  of  a  telescope  of  greater  or  leu 
power,  according  to  its  size  and  requirements,  securely  fixed 
upon  a  semicircle  of  brass,  arranged  so  as  to  admit  of  both  the 
telescope  and  the  brass  circle  moving  in  a  vertical  plane  upon 
a  horizontal  pivot,  the  pivot  being  placed  in  the  centre  of  the 
circle  of  which  the  brass  arc  forms  a  portion.  The  edge  of  the 
arc  is  accurately  divided  into  degrees,  and  parts  of  a  degree, 
and  can  be  clamped  rigidly  in  any  position  required.  Connected 
with  tho  telescope,  and  underneath  it,  is  a  spirit-level,  by  which 
the  optical  axis  of  the  telescope  can  be  brought  to  the  horizontal, 
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which  is  the  ordinary  position  in  which  the  instrument  is  em- 
ployed. The  telescope,  its  level,  the  arc  to  which  it  is  fixed, 
the  pivot  on  which  it  and  tho  arc  moves,  and  the  supports  on 
which  the  pivot  rests,  may  be  regarded  as  forming  one  part  of 
the  entire  instrument. 

The  whole  of  this  part  is  now  fixed  upon  a  horizontal  circular 
plate  which  turns  horizontally  upon  another  plate  beneath  it. 
The  edges  of  these  two  plates  meet  on  a  slope,  and  are  also 
accurately  divided ;  the  lower  one  into  degrees  and  half  degrees; 
the  upper  or  vernier  plate,  as  it  is  termed,  into  two  opposite 
verniers.  Two  spirit-levels  arc  fixed  upon  the  upper  plate, 
at  right  angles  to  each  other. 

This  combined  arrangement  forms  the  theodolite  proper,  and 
is  connected  with  a  series  of  levelling  screws  below,  the  whole 
being  attached  to  a  brass  cap  fitted  by  well-made  hinges  to 
the  top  of  a  tripod. 

In  the  field  of  the  telescope  are  placed  exceedingly  fine 
lines,  either  of  gossamer  web  or  platinum  wire,  at  right  angles 
to  each  other,  the  point  of  intersection  being  in  the  optical 
axis ;  by  means  of  these  the  axis  of  the  glass  can  be  brought 
to  bear  very  accurately  upon  a  small  distant  object. 

The  vernier  plates  above  alluded  to  are  short  scales,  differing 
slightly  in  the  length  of  the  divisions  from  tho  length  of  tho 
divisions  on  the  lower  plate,  the  difference  being  in  the  pro- 
portion of  11  to  10  ;  and  their  use  is  to  obtain  a  greater  degree 
of  accuracy  in  estimating  the  length  of  the  arc  through  which 
the  upper  plate  has  moved  as  compared  with  the  lower.  The 
coincidence  of  a  division  on  the  vernier  with  one  on  tho  lower 
scale  indicates  what  the  reading  to  the  third  place  of  decimals 
is  to  be.  The  lines  are  extremely  fine,  and  the  coincidence  can 
only  be  accurately  defined  by  the  use  of  a  magnifying  glass, 
two  of  which  are  attached  to  a  theodolite,  one  to  take  off  hori- 
zontal readings,  and  one  vertical  readings. 

There  are  two  clamping  screws  in  connection  with  the  hori- 
zontal plates — one  to  bind  the  two  plates  together,  tho  other 
to  fix  the  lower  plate  to  the  cap. 

From  the  description  we  have  given,  the  reader  will  have 
but  little  difficulty  in  following  our  description  of  the  manner 
in  which  the  instrument  is  used. 

The  first  thing  to  be  done  is  to  adjust  the  legs  of  the  tripod 
so  as  approximately  to  level  the  circular  plates,  without  much 
inequality  in  the  position  of  the  levelling  screws.  This  being 
done,  the  levelling  screws  can  be  used  to  ensure  a  perfect  level. 
Having  brought  the  bubble  of  both  levels  to  the  centre  of  the 
glass  tube,  loose  the  lower  clamping  screw,  and  move  the 
plates  round  through  180°  ;  if  tho  bubbles  still  remain  central, 
the  instrument  is  levelled.  Next  level  the  telescope.  The 
instrument  is  now  ready  for  use. 

Carefully  bring  the  arrow  of  the  vernier  plate  into  concidence 
with  360°,  or  zero,  on  the  lower  plate,  and  clamp  the  two  plates 
together.  Now  turn  the  whole  instrument  horizontally  until 
the  cross  wires  in  the  field  of  view  exactly  intersect  some  small 
but  well-defined  distant  object — an  upright  rod,  for  instance. 
This  done,  tighten  the  lower  clamp.  Then  unclamp  the  upper 
plate,  and  turn  the  telescope  round  until  the  cross  wires  inter- 
sect some  other  well-defined  object,  and  re-clamp  the  upper  plate. 
Now  bring  the  microscope  to  bear  upon  the  vernier  plate,  and 
read  off  the  number  of  degrees,  minutes,  etc.,  at  which  the 
lines  coincide.  This  number  will  show  the  angle  through  which 
the  telescope  has  turned  since  it  rested  upon  the  first  object. 
In  other  words,  you  have  ascertained  what  is  the  angle  formed 
by  two  straight  lines  converging  from  the  two  distant  objects 
and  meeting  in  the  centre  of  the  theodolite. 

The  reader  will  remember  the  uses  to  which  angles  were 
applied  in  the  measurement  of  lines  and  surfaces  in  our  Lessons 
on  Mensuration,  and  it  would  be  superfluous  to  enlarge  upon 
the  immense  use  of  an  instrument  such  as  we  have  described, 
by  which  these  angles  can  be  correctly  measured.  Of  course 
considerable  practice  will  be  required  to  render  the  student' pro- 
ficient in  the  use  of  the  theodolite,  and  to  ensure  perfect  accu- 
racy in  the  readings,  it  will  be  found  of  advantage  to  double, 
triple,  and  even  quadruple  the  angle  observed,  and  to  take  the 
mean. 

An  angle  is  taken  vertically  by  using  only  the  telescope  and 
the  arc  attached  to  it.  The  centre  division  of  the  arc,  or  zero, 
is  adjusted  to  the  arrow  of  the  vernier  attached,  and  clamped, 
and  the  telescope  levelled.  Bring  the  cross  wires  to  bear  upon 
the  given  object,  then  unclamp,  and  raise  or  depress  the  telescope 


until  the  second  object  is  intersected  by  the  cross  wires.  Clamp 
the  arc  and  observe  the  reading.  This  will  give  the  vertical 
angle  required. 

Our  description  of  surveying  instruments  might  include 
several  others,  as,  for  instance,  the  optical  square,  !>y  which 
perpendiculars  of  greater  length  than  those  usually  set  off  by 
tho  cross-staff  can  be  more  accurately  arranged  ;  the  prismatic 
compass,  an  instrument  for  measuring  horizontal  angles  with 
great  facility,  but  without  that  extreme  accuracy  obtained  by 
the  theodolite ;  the  pantagraph,  a  most  useful  instrument 
for  reproducing  plans  upon  either  the  same  scale,  a  larger,  or 
a  smaller ;  the  protractor,  an  instrument  for  laying  down 
upon  paper  the  angles  measured  on  the  field. 

Wo  think,  however,  that  in  the  brief  outline  we  have  given 
of  the  subject  sufficient  has  been  explained  to  give  the  student 
a  fair  insight  into  it;  indeed,  if  he  has  rightly  followed  our 
remarks,  he  will  have  gained  sufficient  knowledge  of  it  to  render 
a  more  minute  investigation  easy. 

Our  concluding  lesson  will  ccntara  a  more  full  and  compre- 
hensive field-book  for  practice  than  we  have  hitherto  given. 


KEY  TO  EXERCISES  IN  LESSONS  IN  LAND-SURVEYING.— I. 
1.  62  acres,  0  roods,  99  poles.       |       2.  3  acres,  2  roods,  7'6  poles. 


LESSON'S   IN    GERMAN.— LX. 

§  68.— VERBS. 

(1.)  A  verb  is  that  part  of  speech  which  defines  tho  condition 
of  a  subject ;  that  is,  shows  whether  it  acts,  is  acted  iipon,  or 
merely  exists. 

(2.)  In  respect  to  form,  verbs  are  either  regular  or  irregular, 
simple  or  compound. 

(3.)  In  respect  to  meaning,  verbs  are  active  transitive,  active 
intransitive,  passive,  neuter,  reflective,  or  impersonal.  These 
terms  have  in  German  tho  same  general  signification  which  they 
have  in  English. 

(4.)  The  German,  like  the  English  verb,  has  its  moods,  tenses, 
numbers,  persons,  and  participles. 

(5.)  There  are  five  moods  ;  viz.,  the  indicative,  the  subjunc- 
tive, the  conditional,*  the  imperative,  and  the  infinitive. 

(6.)  There  are  six  tenses ;  viz.,  tho  present,  the  imperfect, 
the  perfect,  tho  pluperfect,  the  first  future,  and  the  second 
future. 

(7.)  Both  moods  and  tenses  designate  in  German  just  the 
same  things  which  the  corresponding  ones  do  in  English.  For 
their  general  signification,  see  the  paradigms ;  and  for  explana- 
tion of  their  uses,  see  the  Syntax. 

§   69.— PARTICIPLES. 

(1.)  There  are  three  participles  ;  viz.,  the  present,  which  ter- 
minates in  ent>,  and  answers  in  signification  to  the  English  par- 
ticiple in  ing ;  as,  lofienfc,  praising. 

(2.)  The  perfect,  which,  besides  prefixing  in  most  cases  the 
augment  gc,  ends,  in  verbs  of  the  Old  Form,  in  en  or  n ;  and  in 
those  of  the  New  Form,  in  et  or  t;  and  has  a  meaning  correspond- 
ing to  our  participle  in  ed ;  as,  getragcn  (ge  +  trag-f- en),  carried; 
gelo&t  (ge  +  leb  +  t),  praised. 

(3.)  The  future,  which  is '  produced  by  prefixing  the  particle 
311  (to)  to  the  form  of  the  present  participle  (lobcnb) ;  thus,  311 
tobenb,  which  means  to  be  praised,  that  is,  praiseworthy. 

(4.)  The  particle  ge,  mentioned  above  as  being  generally  pre- 
fixed to  the  perfect  participle,  was  originally  designed,  it  would 
seem,  to  indicate  completed  action.  The  instances  in  which  it 
is  altogether  omitted  are  these  : — 

First :  in  the  case  of  all  verbs  compounded  with  inseparable 
prefixes  (see  §  94)  ;  as,  bdetyrt  (not  gebeldjrt),  informed. 

Second :  in  the  case  of  verbs  from  foreign  languages,  which 
make  the  infinitive  in  iren  or  teren;  as,  fiubtvt  (from  ftisbircn), 
studied;  instead  of  gcfhtfcirt. 


*  The  conditional  is  made  up  of  the  imperfect  subjunctive  of  the 
auxiliary  verb  n>erben  (which  see),  and  the  present  and  perfect  infini- 
tive of  another  verb.  It  is  used  to  denote  what  is  also  often  denoted 
by  the  subjunctive  (imperfect  and  pluperfect),  namely,  a  supposed  con- 
dition of  things,  i.e.,  possibility  without  actuality.  By  some  it  is  treated 
as  a  distinct  mood ;  by  others,  it  is  made  to  consist  of  two  tenses  :  its 
use  is  the  same  in  both  views. 
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Third  :  in  tho  case  of  the  vorb  mm  en.  when  joimxl  as  an 
auxiliary  to  another  vorb ;  as,  id)  bin  gelobl  rooiicu  (not  getvorten), 

1   /lUl'tf   '  .      ,l   ft-  •  '.••    I. 

§  70.— A  i  -i:S. 

(1.)  In  Gorman  tho  auxiliary  verbs  are  usually  divided  into 
two  classes. 

Tho  first  class  consists  of   throe  verbs,  without  which 

no  complete  conjugation  can  bo  formed.     They  are,  b,aben,  to 

•  i  be;  and  wertcn,  fo  become.    Theso  verbs,  though 

chiefly  employed  as  auxiliaries,  aro  often  themselves  in  the  eon- 

.idpal  verbs.    In  that  case,  they  aiti  one  another  in 

u  of  tho  compound  tenses,  u  may  be  seen  in  tho 

Ligms. 

ixiliorios,  these  three  verbs  enter  into  the  oomposi- 
tho  compound  tonsoa,  active  and  passive,  of  all  classes 
ros. 

(4.)  £aben  is  used  in  forming  the  perfect,  pluperfect,  and 
second  future  tenses  in  tho  active  voice ;  thus,  from  loben,  to 
praise,  wo  have — 

Perfect.  3d;  babe  gelobt,  I  have  praised. 

.  3d;  batte  gclobt,   I  hmi  praised. 
Second  Fu /'</••'.  J>li  wctbe  gclobt  I;abcn,  I  shall  JMV»  praised. 

(5.)  Sriii  is  used  in  forming  tho  perfect,  pluperfect,  and 
second  future  tenses,  both  in  tho  active  and  passive;  thus,  from 
loben,  to  praise,  and  wadjfcn,  to  grow,  wo  have — 

(••live.  Pa*. 

3d;  bin  gemad;fen,  I  3d;   bin    gclobt  worten,   i  liave 

have  grown.  boon  praised, 

p;        f   *  i  3d;   war   geroadjfen,  3d;    war  gclobt    worten,  I    had 

*•  \      I  had  grown.  been  praised. 

_         ,         (  3<$   wtrte  gciuadjfcn  3d;  wcrtc   gclobt  raorben    fcin,  I 

<      fein,  Ishall/iave          shall  have  been  praised. 
lre-       (      grown. 

In  tho  formation  of  these  tenses,  wherever  any  part  of  fcin 
occurs,  it  is  rendered  into  English  by  tho  corresponding  part  of 
the  verb  b,  aben  ;  thus,  id;  bin  gewacb.fen,  I  have  grown,  etc.  This 
arises  from  the  necessity  of  suiting  the  translation  to  our  lan- 
guage, which  in  these  places  requires  tho  vorb  to  have. 

(6.)  2Berlcn  is  used  in  forming  the  future  tenses  and  tho 
conditionals  ;  thus,  from  loben,  to  praise,  we  have 


p    f   A 

e    ' 


Futures. 

1.  3$    nscrfce    Icbcn,    I  shall 

praise. 

2.  3c*    rocrte    gelobt    fyaben,  I 

shall  have  praised. 


Conditionals. 
tourbc     lobtn,     I    should 
praise. 

lourfce  gelobt  Ijaben,  I  sJiould 
have  praised. 


SEBertcn  is  also  employed  with  tho  perfect  participle  of  a  prin- 
cipal verb,  to  form  the  passive  voice  (see  §  84).  Note,  also 
above,  that  toerfce  and  n>urbe  are  rendered  by  their  equivalents 
»hall  and  should  in  the  conjugation  of  the  English  verb. 

§  71.— BEMAEKS    ON   THE    USE   OP   Baben   AND   fein. 

(1.)  As  tho  perfect  and  pluperfect  tenses  of  verbs  must  be 
conjugated,  sometimes  with  fi,  aben  and  sometimes  with  fcin,  it 
becomes  important  to  know  when  to  use  tho  one  and  when  tho 
other.  Tho  determination  of  this  question  depends  chiefly  upon 
the  signification  of  the  main  verb.  Tho  general  rules  aro  the 
following : — 

(2.)  £aben  is  to  be  used  in  conjugating  all  active  transitive 
verbs,  all  reflective  verbs,  all  impersonal  verbs,  all  the  auxiliaries 
of  the  second  class  (viz.,  turfen,  fennen,  mogen,  njollcn,  follen,  muffen, 
and  laffcn),  and  many  intransitives. 

(3.)  Scin  is  to  bo  used  in  conjugating  all  intransitive  verbs, 
signifying  a  change  of  the  condition  of  the  subject,  as,  gctcitycn, 
to  prosper ;  gfntfcn,  to  recover ;  rcifcn,  to  ripen  ;  fcfjwtntcn,  to 
dwindle  ;  fterbcn,  to  die  :  all  verbs  indicating  motion  towards  or 
from  a  place,  as,  ctlen,  to  hasten  ;  gcfycn,  to  go ;  rtitcn,  to  ride ;  finfen, 
to  sink ;  and  also  all  verbs  in  tho  passive  voice. 

(4.)  Some  verbs  take,  in  the  formation  of  thoso  tenses,  either 
baben  or  fcin,  according  as  they  are  employed  in  one  sense  or  in 
another.  This,  however,  will  be  best  understood  by  practice  in 
r>'  I'ling  and  speaking.  The  following  are  examples  : — 

<5r  ill  in  fctncm  ncucn  Sffiagcn  fort*    He  has  driven  off   in  his  new 
gefab,rcn.  carriage. 


Stttin  9nft<r  &at  (Vrtjrf  jfrrn  leutfd; 

ju  (rftn. 

Da*  Maffer  ift  gcfrorrn. 
Ten  armcn  SRann   fcat   rl  in  irm 

fatten  Dimmer  gefrerm. 

ifl  anf  nrun  8dfni  gc- 


I  Jl  -liclf  bjit  to*  tbnii 

«cflc»cn. 
Dal  erfiijf  t|l  anl  Ufrr  grtrifbcn. 


My  brother  has   proceeded  to 

read  German. 
The  water  is  (has)  frozen. 
It  ha*  chilled  the  poor  man  in 

the  cold  room. 
The  ship  has   struck   upon   a 

rock. 
The   people   hare    thrust   the 

king  from  the  throne. 
The  ship  ha*  been  driven  upon 

the  shore. 
HM  •:,,•  h 


Tor  Saum  ^at  ntuc  30*19*  gttfic* 
ben. 


KEY  TO   EXERCISES   Uf   LESSONS  TX  OEBMAK. 

EXEBCUB  160  (Vol.  IIL,  pn^e  887). 
1.  He  hmitatod  to  entrust  the  gold  watoa  to  the  stna*w.    2.  The 

father  hesitated  to  belie»«  cTerything  th*t  his  son  told  him.  5.  Be 
who  hesitates  too  much  trains  littl*.  4.  The/  beli«Ted  him  to  to  a 
respectable  num.  5.  I  took  him  for  the  major  of  this  town.  6.  We 
thought  he  was  something  quite  different.  7.  The  young  boohssfler 
has  published  a  now  work.  8.  Has  Mr.  N.'s  new  grammar  been 
published  yet  ?  9.  It  has  just  appeared  at  Mr.  N.'s  publUhing-ofloe. 

10.  I  am  entirely  at  a   loss   what  to  do  in  this  natter.      11.    The 
mother  is  embarrassed  because  she  has  forgotten  the  name  of  tb» 
street.      12.  He  is  at  a  loss  to  know  whence  ha  may  get  the  fcwsatjr 
dollars  that  he  requires.      13.  She  is  embarrassed  about  the  sudden 
appearance  of  a  stranger.     14.  Shall  we  play  a  game  at  chess  or  at 
billiards  ?      15.  I  prefer  a  game  at  chess,  because  at  this  game  more 
judgment  than  skill  ia  required.     16.  Do  you  like  cb«ss?     17.  Ob, 
yes;  but  I  have  very  little  opportunity  to  play  it,  wherefore  I  am 
very  often  checkmated  by  g»od  players.     18.  Do  you  play  an  instru- 
ment ?     19.  Tes,  I  play  the  piano,  and  have  begun  to  play  the  violin 
within  a  few  days.     20.  Are  you  more  fond  of  playing  the  violin  than 
the  piano?    21.  No,  I  am  as  fond  of  playing  the  one  instrument  »t 
the  other.     22.   Do  you  play  the  flute  ?     23.  No,  but  I  purpose  learn- 
ing to  blow  the  horn.     24.  How  long  have  yon  been  playing  the  flute  ? 
25.  For  about  a  month.     26.  I  have  mislaid  those  papers ;  I  do  not 
know  where  they  are  to  be  found.     27.  The  sister  has  mislaid  her 
gloves  and  her  book.     28.  Such   behaviour  quite  disturbed  the  self- 
possession  of  tho  man,  who  is  at  other  times  so  calm,  and  bis  abort 
replies  and  the  redness  of  his  cheeks  betrayed  what  was  going  on 
within.      29.    I   divined   in   an   instant  the   cause   that   had  called 
forth  this  disposition  in  my  friend's  mind,  and  made  the  other  on* 
also  guess  it,  that  he  might  be  more  careful  in  his  expressions. 

EXERCISE  161  (Vol.  IIL,  page  227). 

1.    <5t  trug  JBrtenfcn,  feincm  flnroalte  tic  Sa$c  «njuctrtraunt.      2. 
Sic  aKutter  trug  J0rtcnfcn,  2lttc«  ju  glauben,  »a«  ifjrc  3Jx$ter  i$r  rrjAbltc. 
3.  3cty  fjabe  3b.r  ®ud;  wrlegt,  lint  bin  tcpb,alb  in  grcpct  SJtrUgfiivnt.     4. 
<Da«  Jlinb  tyintcrgtng  fcincn  i'cftrcr,  rocjibalb  tcrfclbt  JBrtcnto  rniij,  i^iu 
irtrtcr  ju  glaubcn.     5.  <5r  fpicttt  iBilltart,  unt  mlor  att  fete  <8d».     «. 
liM(cu  Sic  cine  $artic  @d;ad;  mit  mir  fpicltn  ?     7.  SfcmV  fa$  Jtrf*  tinr 
$artie  Sitliart  rcr,  tcnn  id;  t*rflc$e  nidit  titl  tern  2*ad;.     3. 
@ic  irgcnb  fin  3n(irumcnt  ?     9.  3a,  id;  friclc  flkvier,  unt  ^<n>e 
iiJtBline  ju  tcrncn.     10.  SBcfiljt  3b,re  Scbmcflcr  Scrtigfcit  anf  tcni  Clavier? 

11.  Slcin,  abet  fie  frielt  mciftcr^aft  auf  let  J&arfc.     12.  Set  tk'"t 
wrlor  cr  afle  gaffung,  unfc  »u§te  nidjt,  »a«  or  antrcortcn  (elite.     13.  £<rc 
Q.  in  Sonfctm  wirt  balD  tie  @efd;id;te  let  JtC'nige  sen  ftnglant  frrrau 
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§  80. — MISCELLANEOUS  REMARKS  ON  THE  USE  or 
THE  ARTICLE  (continued). 

(6.)  PROPER  names  of  persons  do  not  admit  of  the  article, 
unless  it  forms  a  part  of  the  name ;  as,  Lebrun,  Lamartine, 
La  Harpe,  La  Fontaine ;  as  also  in  the  names  of  some  Italian 
poets  and  painters ;  as  Le  Tasse.  Tasso ;  Le  Dante,  Dante,  etc. 
An  adjective,  however,  coming  before  proper  names,  is  generally 
preceded  by  the  article  : — 

Le  ban  et  n:uf  La  Fontaine.  Thf  good   and   candid   La   Fon- 

tninr. 
Le  piexuc  Teuelon.  Tfc«  ptom  Ffntlon. 

(7.)  It  has  been  seen  [§  13,  (1.)  Examples]  that  the  plural 
article  is  often  placed  in  elevated  style  before  the  names  of 
renowned  individuals : — 


Nous  avons  vu  a  la  fois  a  la 
t£te  des  escadrous  impe'riiuix  les 
Mur.it,  les  Kellerman,  les  Las- 
salle,  lea  Moutbrun. 


IT*  bar*  teen  at  our*  at  (JU  kftd 
of  the  imjvrial  «jua<irouj,  Ifurat, 
KeUerna*,  Lauallt,  Moutbrun, 
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(8.)  Names  of  kingdoms  and  provinces,  when  preceded  by 
the  preposition  en,  take  no  article  :  — 

En  France,  en  Aui^rique.  In  France,  in  America. 

(9.)  No  article  is  placed  after  en  preceding  a  noun  used 
indeterminately ;  or  after  the  word  ni  standing  before  a  noun, 
direct  object  of  a  verb  : — 


Nous  irons  en  voiture. 

"Vous  etes  en  peine. 

Nous  n'avons  ni  or  ni  argent. 


We  shall  go  in.  a  carriage. 

You  are  in  trouble. 

We  h  .ve  neither  gold  nor  silver. 

(10.)  The  article  is  omitted  before  plus  and  moins  in  com- 
parative sentences,  where,  in  English,  it  would,  in  the  corre- 
sponding place,  be  inserted  : — 


Plus  tme  action  esfc  utile,  plus 
elle  est  louable. 


The  more  useful  an  action  is,  the 
more  praiseworthy  it  is. 

(11.)  The  article  precedes  plus  and  moins  to  form  the  super- 
lative relative,  and  agrees  in  gender  and  number  with  the 
noun : — 

Tour  sister  did  not  weep,  although 
she  was  the  most  grieved  of  all  those 
ladies. 

(12.)  The  article  remains  invariable  when  it  stands  before  a 
superlative  absolute ;  i.e.,  a  superlative  not  implying  compari- 
son with  other  persons  or  objects  : — 


Votre  sceur  ne  pleurait  pas, 
quoiqu'elle  fut  la  plus  afflige'e  de 
toutes  ces  dames. 


Your   sister  does  not  weep,  even 
when  she  is  most  grieved. 


Votre  soeur  ne  pleure  pas,  lors 
me  me  qu'elle  est  le  plus  afflige'e. 
NOEL. 

(13.)  For  the  sake  of  emphasis,  the  article  is  often  omitted 
before  a  series  of  nouns  used  either  as  subjects  or  as  objects  :  — 


Citoyens,  Strangers,  amis,  enne- 
tnis,  tous  le  reverent. 


Citizens,    strangers,  friends,   ene- 
mies, all  reference  him. 


§  81. — IDIOMS  IN  WHICH  THE  ARTICLE  is  OMITTED. 


Ajouter  foi,  to  give  credit. 

Avec  ardeur,  etc.,  with  ardour. 

Avoir  appe'tit,  to  have  an  appetite. 

Avoir  besoin,  to  have  need. 

Avoir  chaud,  to  be  warm. 

Avoir  coutume,  to  be  accustomed. 

Avoir  dessein,  to  intend. 

Avoir  dispute,  to  have  difficulties 

Avoir  envie,  to  wish,  to  desire 

Avoir  faim,  (o  be  hungry. 

Avoir  froid,  to  be  cold. 

Avoir  houte,  to  be  a-hamed. 

Avoir  mal,  to  have  a  pain. 

Avoir  patience,  to  have  patience. 

Avoir  peur,  to  be  afraid. 

Avoir  pitid,  to  take  pity. 

Avoir  raison,  to  be  right. 

Avoir  soif,  to  be  thirsty. 

Avoir  soin,  to  take  care. 

Avoir  sommeil,  to  be  sleepy. 

Avoir  sujet,  to  have  reason. 

Avoir  tort,  to  be  wrong. 

Chercher  fortune,  to  seelc  one's  for- 
tune. 

Conrir  risque,  to  run  the  risk. 

Doniander  justice,  to  demand  jus- 
tice. 

Demander  pardon,  to  beg  pardon. 

Donner  avis.    )    .     .   , 

Faire  part,      }  *°  m/orm' 

Entendre  raillerie,*  to  bear  jokes. 

Faire  attention,  to  pay  attention. 

Puire  bonne  chere,  to  live  well. 

Faire  credit,  to  sell  on  credit, 
envie,  to  excite  envy. 


Faire  honueur,  to  honour. 

Faire  horreur,  to  inspire  horror. 

Faire  mention,  to  mention. 

Faire  naufrage,  to  stiver  shipwreck. 

Faire  peur,  to  frighten. 

Faire  place,  (o  m-ike  room. 

Faire  plasir,  to  oblige. 

Faire  present,  to  pre:ent. 

Faire  reflexion,  to  reflect. 

Faire  tort,  to  injure. 

Mettre  fin,  to  put  an  end. 

Mettre  ordre,  to  arrange. 

Par  d^pit,  etc.,  through  spife. 

Perdre  courage,  to  lose  courage. 

Porter  euvie,  to  envy. 

Porter  malheur,  to  bring  ill-lucfc. 

Pour  recompense,  etc.,  as  a  re- 
ward. 

Preudre  conge",  to  take  leave. 

Preudre  feu,  to  catch /re. 

Preudre  garde,  to  take  care. 

Prendre  haleine,  to  tal;e  breath. 

Prendre  me'decine,  to  tafce  medi- 
an c. 

Prendre  racine,  to  take  root. 

Eendre  compte,  to  account. 

Eeudre  justice,  to  render  jus'ice. 

Eendre  service,  to  oblige. 

Eendre  visite,  to  visit. 

Sans  peine,  without  difficulty. 

Sans  souci,  without  sorrow  or  care. 

Tenir  compagnie,  to  keep  company. 

Tenir  lieu,  to  tafee  the  place. 

Tenir  parole,  to  keep  one's  word. 

Trouver  rnoyen,  to  find  means. 


§  82. — THE  ADJECTIVE. 

(1.)  We  have  seen  [§  19,  Enle  (3.)]  that  an  adjective  relat- 
ing to  two  substantives  of  the  same  gender  must  agree  with 
them  in  gender,  and  be  put  in  the  plural ; 

(2.)  And  that  an  adjective  relating  to  two  or  more  nouns  of 
different  genders  must  be  put  in  the  masculine  plural  R  18, 
Rule  (4.)]. 

(3.)  When,  however,  nouns,  not  united  by  the  conjunction 
et,  are  somewhat  synonymous ;  when  the  writer  wishes  to  draw 
the  attention  more  especially  to  the  last ;  the  adjective  will  as- 
sume the  gender  and  number  of  the  last  noun  only  : — 

*  Entendre  la  raillerie  is  also  said,  but  it  means,  to  understand  joking. 


Toute  sa  vie  u'a  etu  qu'uu  tni- 
vail,  qu'une  occupation  COnti- 
nuelle.  MASSILLON. 

Je  ne  connais  point  de  roman, 
point  de  corne'die  espagnole  sans 
combats.  FLORIAN. 

Le  fer,  le  bandeau,  la  flamme 
est  toute  prete.  EACINE. 


His  whole  life  hoo  been  nothing 
but  continual  labour  and  tccupa- 
tion. 

I  know  no  Spanish  novel  or  comedy 
without  combats. 


The  Icnife,  the  band,  the  flam?  is 
all  ready. 

(4.)  Sometimes  the  adjective  preceded  by  two  or  more  sub- 
stantives joined  by  the  conjunction  et,  is  intended  to  qualify 
the  last  only.  It  must  then,  of  course,  agree  with  that  noun 
only : — 


Le  bou  gout  des  figyptiens  leur 
fit  aimer  la  soliditd  et  la  regu- 
larite  toute  nue.  BOSSUET. 

Le  sourire  est  uue   marque   de 
bienveillance,     d'applaudisseuient, 
et  de  satisfaction  interieure. 
BUFFON. 


The  good  tasfe  of  the  Egyptians 
made  them  like  solidity  and  un- 
adorned regularity. 

The  smile  is  a  mark  of  goodwill, 
°f  applause,  and  of  inward  sat i  fac- 
tion. 


§  83. — EEMA.EKS  ON  THE  PECULIARITIES  OF  SEVERAL 
ADJECTIVES. 

(1.)  The  adjective  feu  (late,  deceased)  is  invariable,  when 
placed  before  the  article  or  adjective  determining  a  noun,  but 
varies  when  placed  after  the  determining  word  : — 


I  Itave  heard  my  late  sister  sa;; 
that  7ier  daughter  and  I  were  born 
the  same  year. 

The  duke  of  .  .  .  owes  to  the 
good-will  of  the  late  queen  towards 
him  the  good  graces  of  the  emperor. 

The  late  princes. 


J'ai  ou'i  dire  a  feu  ma  soeur,  quo 
sa  fllle  et  moi  naquimes  la  meme 
annee.  MONTESQUIEU. 

Le  due  de  .  .  .  doit  a  la  bien- 
veillauce  dont  1'houorait  la  feue 
reine,  les  bonnes  graces  de  1'em- 
pereur.  DE  SALVANDY. 

Feu  les  princes,  or  les  feus 
princes. 

NOTE.— Feu  is  said  only  of  persons  we  have  or  might  have 
known.  When  applied  to  kings,  popes,  etc.,  it  means  the  last 
one  who  has  died.  Feu  la  reine  is  employed  when  no  queen 
has  succeeded  the  defunct  one  ;  la  feue  reine  in  the  reverse  case. 

(2.)  The  adjectives  nu,  bare,  and  demi,  half,  are  invariable 
when  placed  before  the  noun,  in  which  case  they  are  joined  to 
it  by  a  hyphen : — 


II  e"tait  nu-tete;  les  pieds 
chaussds  de  petites  sandales. 

VOLTAIRE. 

Une  demi-heure  apres  avoir 
quitte"  le  vaisseau,  je  foulai  le  sol 
ame'ricain.  CHATEAUBRIAND. 


He  was  bare-headed;  he  wore  on 
his  feet  small  sandals. 

Half  an  hour  after  having  left  the 
ship,  I  trod  the  American  soil. 


(3.)  The  adjectives  nu  and  demi,  when  coming  after  the  noun 
agree  with  it : — 


Accoutumez  vos  enfants  a  de- 
meurer  6te  et  hiver,  jour  et  unit, 
toujours  tete  nue. 

J.  J.  EOUSSEAU. 

Opimius  paya  la  tete  de  Cains 
Gracchus,  dix-sept  livres  et  demie 
d'or.  VERTOT. 


^Lccustom  your  children  to  remain 
siimmer  and  winter,  day  and  night, 
always  bare-headed. 


Opimius  paid  for  the  head  of  Cains 
Gracchus  seventeen  pounds  and  a 
half  of  gold. 

(4.)  Franc,  in  the  expression  franc  de  port,  postage  free,  car- 
riage paid,  may  be  used  adjectively  when  it  must  agree ;  or 
adverbially  when  it  remains  invariable  :  — 


J'ai  recu  franc  de  port  une 
lettre  anonyme.  J.  J.  EOUSSEAU. 

Le  Contrat  social  est  imprirne', 
et  vous  en  recevrez  douze  exem- 
plaires,  francs  de  port. 

THE  SAME. 

(5.)  An  adjective  used  adverbially,  that  is,  modifying  a  verb, 
is  of  course  invariable  [§  68,  (3.)]  : — 


I  received,  postage  free,  an  anony- 
mous letter. 

The  social  Contract  is  printed,  and 
you  will  receive  twelve  copies  free  of 
postage. 


En    Laponie,    une    peau    d'her- 
mine  coute  quatre  ou  cinq  sous ; 


In  Lapland  the  skin  of  the  ermine 
costs  four  or  five  sous;  the  flesh  of 
this  animal  smells  very  bad. 


Never  in  my    life   liave   I 
women's  voices  sound  so  laud. 


heard 


la  chair  de  cet  animal   sent  tres 
mauvais.  EEGKARD. 

De  ma  vie  je  n'ai  entendu  des 
voix  de  femme  monter  si  haut. 
MME.  DE  SEVIGNE. 

(6.)  Compound  adjectives  remain  invariable  when  they  ex- 
press colour  ;  in  other  cases  only  their  last  component  agrees, 
the  first  being  considered  as  an  adverb  modifying  the  second  : — 


Cet  oiseau  a  le  bee  et  les  pieds 
gris-brun.  BUFFON. 

Uue  fille  nouveau-nee. 
Des  moutous  mort-nes. 


This  bird's  bill  and  feet  are  of  c 
dark  brown  colour. 
A  new-bom  colour. 
Still-born  sheep. 


UK  AT. 
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HEAT.—  U 

EFFECTS   OF  H«AT  —  EXI'ANHION  —  MOORS   OF   MEASURING   IT  — 
MKNT  -  CHANUE   OF   BTATE. 

WE  have  now  to  notice  tho  principal  effects  which  heat  pro- 
duces on  different  bodies  submitt.  .1  t  .  in  influence.  Take  a  rod, 
A  i  Fitf  .  5),  of  brass  or  copper,  about  half  an  inch  in  diameter, 
iiinl  cut  a  gauge  of  metal  of  the  shape  shown  at  B,  ao  that  tho 
rod  may  just  fit  length  way*  between  the  end*  of  the  gauge,  and 
also  fit  tightly  in  the  hole, 
<•.  If  now  tho  rod  be 
dipped  in  boiling  water, 
or  held  over  a  source  of 
heat  so  that  it*  tempera- 
may be  raised,  we 
lin'l  Unit  it  will  no 
nter  the  gauge  nor 
pass  through  the  hole.  It 
is  clear,  then,  that  the  di- 
mensions of  tho  rod  have 
l>wn  increased  by  its  ele- 
vation of  temperature,  and 
we  thus  learn  that  one  of 
the  effects  of  heat  is  to 
produce  expansion. 

If  we  take  a  flask  (Fig.  6) 
with  a  long  narrow  neck, 
and  fill  it  with  water  BO 
that  tho  liquid  may  stand 
a  little  way  in  the  nock,  we 
shall  find,  on  exposing  tho 
bulb  to  the  flame  of  a  lamp, 
that  tho  column  of  liquid 
•will  rise.  Tho  experiment 
may  easily  be  shown  in  a 
large  room,  by  placing  the 
flask  in  the  course  of  tho 
rays  from  the  electric  or 
some  other  powerful  lamp, 
and  placing  a  lens  so  that 
an  enlarged  image  of  the 
tube  may  bo  thrown  on  a 
screen.  It  will  then  be 
seen  that  on  tho  applica- 
tion of  the  source  of  heat 
to  the  flask,  tho  column  of 
liquid  falls  slightly  before 
it  begins  to  rise.  This  at 
first  seems  strange,  but  it 
•arises  from  the  fact  that 
the  heat  reaches  the  gloss 
first,  and  expands  that  be- 
fore it  has  had  time  to 
expand  the  water.  The 
flask  accordingly  becomes 
slightly  larger,  and  hence 
the  column  of  water  sinks 
in  it.  The  expansion  of 
metals  is  so  great  that  in 
large  engineering  works  — 
as,  for  instance,  long  iron 
bridges  —  allowance  has  to 
be  made  for  it,  as  otherwise 
the  structure  would  be  dis- 
torted and  weakened.  It  is 
very  important,  therefore, 

to  ascertain  the  exact  amount  of  expansion  which  different  sub- 
stances undergo  when  their  temperature  is  raised.  The  simplest 
means  of  doing  this  is  to  take  a  rod  of  the  metal,  and  having 
placed  it  so  that  one  end  presses  against  an  adjusting  screw  and 
the  other  against  the  short  end  of  a  lever,  heat  it  by  means  of  a 
spirit-lamp.  The  longer  limb  of  the  lever  then  serves  as  an  index, 
and  shows  the  amount  of  elongation.  Sufficient  accuracy  cannot, 
however,  be  obtained  in  this  way,  as  the  exact  temperature  of  the 
bar  cannot  be  determined.  The  method  devised  by  Lavoisier 
and  Laplace,  and  represented  in  Fig.  7,  is  therefore  frequently 
adopted.  A  metal  trough  is  placed  over  a  furnace  between  four 
stone  supports,  and  tho  bar  to  be  tested  is  placed  in  this.  A 
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p.-l  of  glaM  i*  placed  between  the  rapport*  at  one  end  of  the 
trough,  *o  that  the  bar  may  prou  against  it.    On  the  top  of  the 
r  two  is  a  rod  turning  in  bearing*,  and  carrying  at  on*  end 
;  a  teleaoope.    Fixed  to  thw  rod  i*  another  at  right  angle*  to  it, 
which  pre**e*  againit  the  other  end  of  the  bar  under  erainina- 
An  accurately-divided  scale  i*  placed  on  the  wall  of  the 
room  opposite  to  the  telescope,  which  ha*  crow  wire*  placed  in 
it,  HO  a*  to  mark  the  centre  of  iU  field  of  view.    It  will  easily  be 
I  Men  that  when  the  rod  elongate*  it  will  torn  the  axle  which  car- 
ries the  teleaoope,  ao  that 
by  looking  through  the  lat- 
ter we  shall  be  able  to  read 
off  on  the  scale  the  amount 
of  deviation,   and  by  an 
ea*y  calculation  learn  the 
exact  increase  in  length. 
The  viraal  ray  here  aerveo 
a*  a  long  index  hand,  and 
enable*    n*  to  take    oar 
measures  accurately. 

When  an  experiment  i* 
to  be  made,  the  bar  i* 
placed  in  position,  and  the 
trough  filled  with  melting 
ice.  In  a  little  time  it  will 
have  attained  the  tempera- 
ture of  32°,  and  an  ob- 
servation i*  then  made 
through  the  teleaoope  so 
as  to  determine  the  degree 
of  the  scale  to  which  it 
points.  The  ice  is  now 
removed,  and  the  trough 
filled  with  mercury  or  oil, 
and  raised  to  the  required 
temperature.  When  it  has 
been  stationary  at  this 
point  for  a  short  time,  as 
shown  by  thermometer* 
placed  in  the  trough,  a  se- 
cond observation  i*  taken, 
and  in  this  way  the  expan- 
sion is  ascertained.  This 
fraction  is  usually  known 
as  the  co-efficient  of  linear 
expansion,  and  in  most 
tables  it  is  given  for  the 
expansion  between  32C  and 
212°,  or  the  freezing  and 
boiling  points  of  water. 
The  following  table  show* 
tho  extent  of  this  increase 
for  a  few  common  sub- 
stances : — 


Fir      .     . 

rfn 

Flint  GU*» 

T.b 

White  GUM 

rA. 

Platinum 

rA, 

Steel  .     . 

»lr 

Cost  Iron 

rh 

Wrought  Ir 

u 

rf» 

Gold  . 

d» 

Copper 

Th 

Bran. 

Ti. 

Lead  . 

Til 

Zinc  . 

ih 

It  must  be  remembered  that  this  table  merely  indicate*  the 
linear  increase — that  is,  the  increase  in  one  direction.  Most  rub- 
stances,  however,  expand  equally  in  each  direction,  and  then  the 
cubical  expansion  may  be  taken  at  three  times  the  above 
fractions. 

The  enlargement  of  bodies  by  heat  is  easily  accounted  for 
by  the  dynamical  theory,  for,  when  the  particles  vibrate  more 
widety,  they  naturally  endeavour  to  get  further  apart,  ao  as  to 
have  more  space.  We  may  regard  the  particles  of  any  body  a* 
being  held  together  by  two  opposing  forces — cohesion,  which 
toniln  to  draw  them  more  closely  together,  and  heat,  which  tends 
to  drive  them  further  apart.  If  the  heat  be  increased  the  body 
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expands  a  little  by  its  influence,  and  then,  as  the  particles  get 
farther  separated,  it  assumes  the  liquid  state ;  and  finally,  in 
the  case  of  many  substances,  the  heat  altogether  overcomes  the 
cohesion,  and  the  particles  fly  apart  in  the  form  of  vapour. 
When  the  source  of  heat  is  removed,  and  that  already  acquired 
by  the  substance  has  been  imparted  to  surrounding  objects, 
cohesion  again  comes  into  play,  and  the  substance  resumes  the 
liquid  or  solid  state. 

Advantage  is  frequently  taken  of  this  property  which  the 
metals  possess  of  expanding  and  again  contracting.  Some  years 
ago  the  walls  of  a  large  building  in  Paris  had  bulged  outwards 
considerably  so  as  to  endanger  the  structure.  A  number  of 
iron  rods  were  accordingly  taken  and  passed  through  the 
building  from  side  to  side,  the  ends  passing  outside  through 
large  face-plates,  and  being  secured  by  nuts  screwed  on  to 
them.  When  these  were  screwed  up  as  far  as  possible,  the 
alternate  rods  were  expanded  by  being  heated,  and  then  the 
nuts  could  be  screwed  up  further  on  them.  As  they  cooled 
the  walls  were  drawn  together  to  a  slight  extent,  and  the  same 
process  was  then  repeated  with  the  other  rods ;  and  in  this 
way  the  walls  were  gradually  brought  to  the  perpendicular. 

For  a  similar  reason  the  tire  is  always  made  hot  before 
being  put  on  a  wheel,  and  then  as  it  cools  it  forces  the  dif- 
ferent pieces  more  closely  together,  and  renders  the  wheel  much 
stronger.  So,  too,  in  the  manufacture  of  Armstrong  guns,  the 
different  coils  are  shrunk  on  ;  and  in  making  boilers  the  plates  are 
riveted  together  with  hot  rivets.  The  contraction  of  the  metal 
while  cooling  renders  the  joint  in  each  case  much  more  close 
and  tight  than  it  would  otherwise  be. 

In  large  iron  bridges,  like  that  over  the  Menai  Straits,  or 
some  of  those  across  the  Thames,  the  heat  of  the  sun's  rays  is 
sufficient  to  curve  and  raise  the  bridge  in  the  middle,  producing 
often  a  greater  deflection  than  the  heaviest  load  does. 

By  reference  to  the  table  of  expansions  given  above,  it  will  be 
seen  that  some  metals  expand  more  than  others  for  a  similar 
increase  of  temperature.  Hence,  if  thin  bars  of  two  different 
metals — as,  for  example,  copper  and  iron — be  taken,  and  riveted 
firmly  together,  and  then  exposed  to  an  elevated  temperature, 
the  copper  will  expand  more  than  the  iron,  and  the  bar  will 
become  curved,  the  iron  being  on  the  inner  side.  If,  on  the 
other  hand,  it  bo  exposed  to  a  lower  temperature,  the  copper  bar 
will  become  the  shorter,  and  thus  that  will  be  the  inner  one  in 
the  curve.  This  fact  is  sometimes  turned  to  account  in  the 
manufacture  of  compensating  pendulums.  As  has  been  ex- 
plained, any  increase  in  the  length  of  a  pendulum  makes  it 
vibrate  more  slowly ;  hence  in  hot  weather  a  chronometer  would 
lose  a  little.  To  guard  against  this,  different  forms  of  com- 
pensating pendulum  have  been  tried.  The  most  usual  plan  is 
that  known  as  the  gridiron  pendulum,  which  was  explained  in 
our  Lessons  in  Mechanics.  Another  plan  is  represented  in  Fig. 
8,  a,  I,  c.  A  compound  bar  of  copper  and  iron,  with  balls  at  each 
end,  is  fixed  to  the  pendulum  rod,  the  copper  side  of  the  bar 
being  underneath,  as  that  metal  is  the  more  expansible.  When 
the  temperature  falls  the  pendulum  rod  contracts  and  raises  the 
bob ;  the  strip,  however,  curves  downwards,  as  shown  in  the 
middle  figure,  and  thus  the  centre  of  gravity  remains  stationary. 
If  the  temperature  rises,  the  strip  curves  upwards,  and  thus  the 
balls  at  the  end  of  it  rise  and  compensate  for  the  increase  in 
the  length  of  the  rod.  A  similar  plan  is  adopted  in  the  balance- 
wheels  of  the  best  watches. 

•  Another  application  of  the  same  principle  is  made  in  Bre- 
guet's  metallic  thermometer  (Fig.  9).  A  compound  ribbon  is 
here  twisted  into  a  spiral,  which  is  fixed  to  the  stand  at  its  upper 
end,  and  carries  a  needle  below.  This  spiral  coils  or  uncoils  as 
the  temperature  changes,  and  the  needle  shows  the  readings  on 
the  graduated  disc. 

There  is  one  more  experiment  which  must  be  described  here, 
as  it  is  a  good  illustration  of  expansion,  and  at  the  same  time 
illustrates  the  conversion  of  heat  into  motion.  The  apparatus 
employed  is  known  as  the  "rocker,"  or  Trevelyan  instrument, 
from  the  name  of  the  gentleman  who  first  constructed  it.  He  had 
one  day  laid  a  hot  soldering  iron  on  a  block  of  lead  to  cool,  and 
was  surprised  soon  after  by  hearing  a  distinct  sound  given  off 
by  the  iron.  On  investigation  he  found  that  it  was  thrown  into 
rapid  vibration,  which  caused  the  sound.  The  best  form  of 
rocker  for  trying  the  experiment  is  represented  in  Fig.  10.  A 
piece  of  brass,  A,  is  taken,  about  five  inches  long  and  an  inch 
and  a  half  wide.  Its  section  is  almost  triangular,  but  a  small 


groove  is  made  along  the  apex,  c,  and  a  piece  of  wire  terminating- 
in  a  knob,  B,  is  fixed  in  one  end.  Let  the  rocker  now  bo  raised 
to  a  high  temperature,  and  then  placed  so  that  the  knob,  B,  may 
rest  upon  a  table,  while  the  grooved  edge  of  brass  lies  upon  a 
block  of  lead.  A  succession  of  quick  taps  will  be  heard,  and 
the  rocker  will  be  found  to  be  in  rapid  vibration.  By  increasing- 
the  width  of  the  groove  the  vibi-ations  may  be  rendered  more- 
and  more  rapid  until  a  distinct  musical  note  is  obtained. 

The  explanation  of  this  is  easily  given.  When  the  rocker  is. 
laid  on  the  block  a  portion  of  one  edge  of  it  comes  in  actual  con- 
tact with  the  lead.  This  metal,  being  very  expansible,  imme- 
diately throws  out  a  small  protuberance,  and  thus  tilts  the  rocker, 
which  therefore  rests  upon  a  fresh  portion.  This  immediately 
expands  in  like  manner,  and  in  this  way  it  is  kept  in  rapid  vibra- 
tion, and  produces  the  sound  which  is  heard.  The  heat  which, 
the  rocker  possessed  becomes  slowly  lost,  being  employed  in  im- 
parting motion  to  the  brass,  and  this  motion  becomes  in  turn 
communicated  to  the  air,  manifesting  itself  in  the  form  of  sound. 

Thus  far  we  have  been  concerned  with  the  expansion  of  solids. 
We  have  now  to  see  how  liquids  expand  under  the  influence  of 
heat,  and  in  their  case  it  is  evidently  the  cubical  and  not  the 
linear  expansion  with  which  we  have  to  deal.  As,  however,  the 
liquid  must  be  contained  in  some  vessel,  and  that  vessel  expands 
as  well  as  the  liquid,  we  must  distinguish  between  the  apparent 
and  the  real  expansion  of  the  liquid,  the  latter  being  the  larger 
of  the  two  by  just  the  amount  that  the  vessel  is  increased  in 
capacity.  Thus,  let  the  liquid  in  the  flask  (Fig.  6)  stand  at  the 
level  A,  and  when  it  is  immersed  in  a  jar  of  hot  water  let  it  rise 
to  the  level  B ;  the  apparent  expansion  is  the  quantity  contained 
in  the  tube  between  A  and  B.  If,  however,  the  flask  had  re- 
tained exactly  its  original  capacity,  the  liquid  would  have  risen 
higher  in  the  stem,  showing  that  the  real  expansion  is  greater. 

Liquids  generally  do  not  expand  uniformly :  the  amount  of 
expansion  between  50°  and  60°,  for  example,  would  not  be 
the  same  as  that  between  190°  and  200°.  Mercury,  however, 
is  an  exception  to  this  rule,  as  between  32°  and  212°  it 
expands  uniformly,  and  hence  it  is  specially  fitted  for  use  in  the 
construction  of  thermometers.  The  following  table  shows  the- 
apparent  expansion  in  glass  of  several  liquids  when  raised  from 
32°  to  212°  :— 


Mercury 
Water 


Sulphuric   Acid 
Ether 


Olive  Oil 
Alcohol    . 


The  way  in  which  the  real  expansion  of  mercury  is  ascer- 
tained is  by  filling  two  vertical  tubes  with  it,  and  making  them_ 
communicate  by  a  small  tube  opening  into  their  lower  ends 
(Fig.  11).  One  tube  is  now  surrounded  by  a  jacket  containing: 
boiling  water,  while  the  other  is  surrounded  by  melting  ice. 
The  mercury  in  the  hot  one  will  stand  at  a  higher  level  than 
that  in  the  other.  This  difference  is  measured  by  a  telescope 
properly  adjusted,  and  shows  the  real  expansion. 

There  is  an  interesting  experiment  in  connection  with  the 
expansion  of  water  which  shows  a  departure  from  the  usual 
rule.  Let  a  tall  glass  vessel  be  filled  with  water,  with  a  small 
thermometer  at  the  bottom  of  it,  and  a  second  near  the; 
top.  Now  put  the  whole  in  a  place  where  the  temperature  is. 
below  the  freezing  point ;  both  thermometers  will  fall,  the  lower 
one,  however,  more  rapidly  than  the  other  till  it  reaches  about. 
40°,  when  it  will  become  stationary.  The  upper  one  will  con- 
tinue to  fall  down  to  32°,  and  then  the  water  will  begin  to> 
freeze,  and  the  vessel  will  probably  be  cracked. 

The  explanation  of  this  is  found  in  the  fact  that  at  first  the 
cooler  water  from  the  top  and  sides,  being  more  dense,  sinks  to 
the  bottom.  When,  however,  water  attains  the  temperature  of 
39'4°,  it  has  attained  its  maximum  density,  and  then,  instead  of 
continuing  to  contract,  it  expands  slightly  till  it  reaches  the 
freezing  point,  when  it  suddenly  expands  still  further.  Thus,  in 
the  above  experiment,  the  water  at  39'4°  was  at  its  greatest  den- 
sity, and  hence  remained  at  the  bottom.  This  provision  is  of 
great  importance  to  us,  as,  were  it  not  for  it,  the  coldest  water 
would  sink  to  the  bottoms  of  our  seas  and  rivers  till  all  attained 
a  temperature  of  32°,  and  they  would  then  be  slowly  converted 
into  masses  of  solid  ice,  whereas  now  the  colder  water  and  ice 
on  the  top  protects  that  below. 

The  great  expansion  of  water  on  becoming  converted  into  ice 
is  often  so  painfully  manifested  in  the  bursting  of  our  water- 
pipes  and  plugs  during  a  frost,  that  it  need  not  be  illustrated 
further.  It  is  well,  however,  to  guard  against  the  common  error 
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of  supposing  that  it  in  the  thaw  which  burnt*  thorn.  The  real 
fact  in  th.it  tln<  ioo  ho*  done  it,  hut  it  it-main*  an  a  solid  j.iutf 
till  tlio  thaw  com*-*,  it  thru  becomes  inoltod,  and  the  water  at 
onoe  flowa  out  of  the  crack. 

Tho  ouiiHtruction  of  thermometer*  U  ckmoly  connected  with 

this  Hul.ji-.-t ,  I. MI    it  h:is  boon  alroady  described  in  our  Lessons 

Vol.  11.  page  77,  and  wo  therefore  refer  the  ntu- 

dont  to  tlu>  account  given  there.     The  Fahrenheit  scale  u  that 

UBod  in  those  lessons. 

Tho  expansion  of  gases  ia  much  greater  than  that  of  either 
•  :•   liquids,  being  usually  token  at  jji  °'  *no  volume  at 
:>^'  for  r;i.-!i  •'•  n-fo  they  are  raised  above  that  point.     This 
rate  is  very  nearly  the  same  for  all  gases,  and  is  uniform  for  all 
temperature*,  uxcopt  the  gas  bo  near  its  point  of  condensation. 
<  is  taken  of  the  groat  expansibility  of  air  in  the 
i  of  the  differential  thermometer,  which  is  nnod  to 
measure  very  small  amounts  of  heat.     It  consists  of  two  largo 
hull's  (Fig.  12)  containing  air,  and  connected  by  a  tube,  in  which 
•••d  a  drop  of  coloured   liquid  to  servo  as  an  index.     If 
now  one  of  the  bulbs  be  raised  to  a  higher  temperature  than  the 
other,  the  air  in  it  will  expand  and  drive  the  liquid  nearer  the 
other,  tho  distance  it  moves  being  shown  by  means  of  a  gradu- 
ated scale.     When  both  bulbs  are  exposed  to  tho  same  tempera- 
ture no  effect  is  produced ;  it  is  only  the  difference  that  is  shown, 
and  hciio-  its  name  is  derived. 

The  next  effect  of  heat  we  have  to  notice  is  that  manifested 
in  producing  a  change  of  state  in  different  bodies.  The  three 
states  of  water — ice,  water,  steam — familiar  to  all,  arise  merely 
from  alterations  in  the  heat.  Some  substances  do  not  fuse  at 
all,  but  at  high  temperatures  become  decomposed;  most  organic 
substances  belong  to  this  class.  Many  bodies,  however,  fuse  at 
moderate  degrees  of  temperature,  and  we  find  the  following  laws 
respecting  the  point  of  fusion : — Tho  temperature  at  which  fusion 
commences  is  constant  for  any  substance  so  long  as  the  pressure 
remains  constant ;  and,  from  tho  time  that  fusion  commences,  the 
temperature  remains  stationary  until  the  whole  of  the  substance 
is  melted.  Some  substances,  as  iron  and  wax,  soften  gradually 
before  they  actually  fuse,  while  others,  as  lead  and  copper,  melt 
without  this  softening.  In  tho  case  of  iron,  great  advantage  is 
derived  from  this  property,  as  by  means  of  it  tho  blacksmith 
can  weld  different  pieces  together,  or  mould  them  to  shape  on 
his  anvil.  This  cannot  be  done  with  those  metals  which  do  not 
soften  in  this  way. 

From  the  fact  mentioned  above,  that  tho  temperature  of  any 
body  ceases  to  rise  as  long  as  it  is  melting,  even  though  the 
source  of  heat  is  still  applied  to  it,  we  see  at  once  that  much 
heat  must  disappear  in  the  process.  This  is  said  to  become 
latent.  Further  illustration  of  this  fact  is  easily  obtained. 
Take  equal  weights  of  water  at  32"  and  at  174°,  and  mix  them 
together ;  the  temperature  of  the  mixture  will  bo  the  mean  of 
tho  two,  or  103°.  Now  take  the  same  weight  of  ice  at  32°  and 
water  at  174°,  and  mix  as  before,  and  tho  temperature  will  be 
found  to  be  only  32°  instead  of  103°;  all  the  ice,  however,  will 
be  melted.  Tho  141°  of  heat  has,  then,  evidently  been  con- 
sumed in  melting  the  ice. 
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LIQUID   VEEBS. 
THE    FORMATION   OF   THE   TENSES    OF   LIQUID   VERBS. 

LIQUID  VERBS  aro  those  whose  characteristic  is  a  liquid  — 
namely,  \,  u,  v,  or  p.  Liquid  verbs  form  the  future  active  and 
middle  and  tho  first  aorist  active  and  middle  without  tho  tense- 
characteristic  <r,  and  yet  take  tho  tense-characteristic  /c  in  the 
first  perfect  and  pluperfect  active  ;  as  — 

ff<t>a\\a  (pure  stem  2*AA),  I  trip  up,  stumble  ; 

oi,  fut.  <r<pa\-&,  aor.  1  «-<r<prjA-a,  perf.  t-<r<pa\-Ka. 


Tho  future  terminations  of  liquid  verbs,  £,  ovfj.cu  (from  f<rw, 
ecrojuai),  are  circumfloxed  like  tho  present  active  and  middle  of 
contracted  verbs  in  «o>,  as  <pi\-ta,  <pi\-ov/j.au.  Liquid  verbs  havo 
not  the  third  future. 

With  few  exceptions,  the  present  of  those  verbs  whoso  stem- 
vowel  is  short,  has  undergone  a  strengthening  of  the  pure  stem, 
which  strengthening  consists  either  in  tho  doubling  of  the  A, 
or  the  liquid  v  is  introduce  I  after  the  characteristic  :  as  ffp*\\u, 
stem  24»AA,  present  <r^oA  \.u,  tho  A.  being  doubled  ,  Tffu>-u>,  pure 


stem  TEM,  v  being  introduced  to  form  the  present :  or  in  thin, 
that  the  root-rowel  U  either  lengthened — namely,  I  is  lengthened 
into  I  and  0  into  0,  as  all  verb*  in  in»,  few— for  example,  xpiw, 
I  judge;  euii/rt*,  I  u-ar-i  off;  <ri>p<*,  I  draw  out,  pore  item*  KPIN 
(I),  AMTN  (0),  2TP  (6) :  or  the  rowel  U  changed  into  a  diph- 
thong — that  in,  a  into  at,  «  into  « — for  example,  ^xu^-w,  /  »haw\ 
KTttv.u,  I  kill ;  pure  atom  4>AN,  KTEN.  M«*-«,  /  irmain.  Mid 
c«M-",  /  divide,  retain  the  form  of  the  pore  atom  ;  for  example  :-* 
ruxs  arena.  rue* rim.  ALTKIUTIOV. 

2+AA,  (r^oA-A-w,  X  doubled. 

TEM,  Ttp'V-v,  v  introduced. 

KPIN,  tcplir-w,  I  lengthened. 

AMTN,  auOr-w,  6  lengthened. 

2TP,  ffdp-tt,  6  lengthened. 

•AN,  <pa-cK-o>,  a  changed  into  at. 

KTEN  KTt-t-v-w,  « changed  into «». 

The  strengthened  (impure)  stems  thus  formed  remain  only 
in  the  present  and  the  imperfect ;  the  other  tenses  are  formed 
from  the  pore  stem,  the  short  rowel  being  lengthened  by  the 
change  of  7  into  I,  V  into  0,  a  into  r),  t  into  <i  in  the  first  aorist 
active  and  middle  ;  thus — 

PURE   STEM.       PRESET!.          FUTURE.        AOR.   1  ACT.  AOR.  1  MID. 

S'frAA,         (npoAAu),        fffpdXu,       t-ffiptj\-a,       «-<T(^)A-afii)r. 

The  first  perfect  active  is  e-<r<j>oA-*ca,  and  the  second  aorist 
passive  is  t-ff<pa\-i)r.  The  future  active  always  bears  a  circum- 
flex accent — crrtAcS,  and  the  future  middle  ends  in  oifuu. 

Liquid  verbs  with  monosyllabic  atoms  and  tho  stem-vowel  « 
take  the  conversion  a  in  the  second  aorist,  in  the  first  perfect 
and  pluperfect  active,  the  perfect  and  pluperfect  middle  or 
passive,  in  the  first  aorist,  first  and  second  future  passive,  as 
well  as  in  the  verbal  adjective ;  and  the  conversion  o  in  the 
second  perfect  and  pluperfect — as  in  (rrtAAw,  /  send. 
ffrt\\-<a,  fut.  ffTf A-£,  perf.  1  act.  <-<rraA-jta,  perf.  mid.  or  pass. 

f-ffTa\-(j.cu,  aor.  1   pass.   t-(na\-drn>  (poet.),   aor.   2   pass. 

e-flroA-iji',  verbal  adj.  <rroA-Tto$. 
<p8ftp-ti>,  fut.  <(>Ofp-£,  perf.  1  act.  (-(pOap-Ka.,  perf.  mid.  or  pass. 

t-<p9ap-ij.au,  aor.  2  pass.  t-<pOap-ijy,  verbal  adj.  Qdap-ros,  but" 

perf.  2  t-ipOop-a. 

Verbs  of  more  than  one  syllable  are  not  capable  of  con- 
version, as  ayyf  AAo>,  /  announce,  i)yy(\Ktt,  rry-yt\fj.cu,  ijy-yf\8i)t>. 

The  following  verbs  lengthen  the  short  vowel  of  the  stem 
irregularly,  those  in  a.ivu>  changing  cu  not  into  ij,  but  d ;  as — 
iff\va.iv<a,  I  make  lean,  urgi'dyo,  iffx.va.vcu  ;  KtpSatw,  I  gain,  ttctp- 
Sava,  KfpSavau  ;  KoiAaii/o),  I  hollow,  cKoiAdca,  xoiAdvai ;  \(VKO.IVW, 
I  make  white,  opyaivu,  I  make  angry,  irtircuvca,  I  make  ripe ;  also 
by  all  in  pcupw,  as  irtpcuiKo,  I  finish,  fut.  -rtpavw,  aor.  crtpava, 
inf.  irepdvai ;  and  by  all  in  tatvta,  as  iruuvta,  /  make  fat,  txidva, 
iridcat  (except  juiaicco,  I  spot,  /uifjvoi).  Also  cupu,  I  take,  and 
aAAo/iat,  I  leap,  belong  here,  rtpa,  apcu,  ^Aa^iiji',  aXao-dat  (not 
fjpai,  r;\a<r0ai). 

The  first  perfect  active  of  verbs  with  the  characteristic  v 
must  end  in  yica.,  as  /xe-^iay-Ka  (from  niaivu),  instead  of  /«- 
HIOLV-KO..  This  form,  however,  is  found  only  among  the  later 
writers.  There  are  also  other  forms,  as  KipSaiyta,  I  gain,  perf. 
KfKfpSajca ;  fjitvu,  I  remain,  /IC^CJ/TJKO,  from  MENEXJ.  Many 
verbs  have  no  perfect.  Also  the  verbs  with  M  for  their  cha- 
racteristic form  the  perfect  from  a  theme  in  «,  as  vt^-w,  I  divide, 
txvtfjLriKa,  as  from  NEMEfl. 

The  three  verbs  following,  with  v  for  their  characteristic, 
eject  the  v  in  not  only  the  perfect  and  pluperfect  active,  but 
also  in  tho  perfect  and  pluperfect  middle  or  passive,  in  the  first 
aorist  passive,  and  in  the  verbal  adjective  : — 

xpivtii,  I  separate,     xocpiKO,  Kticplfuu,  cicpt^r. 

K\ivca,  I  bend,  K«KAJK<I,  K? KAiucu,  e*cA«0»jr. 

•K\vv<a,  I  wash,          irtrACKO,  »t»AO/«u,          tirAi/Srjr. 

Bespecting  the  formation  of  the  perfect  middle  or  passive, 
observe  tho  following  : — 

When  <rO  would  follow  a  liquid,  the  <r  is  thrown  out,  as 
7777eA<r0cw,  rryyf \-Oai ;  so  vt<pav6tii. 

In  verbs  in  cuvta  and  \>v<a  the  v  before  the  termination  begin- 
ning  with  /*  commonly  disappears,  and  a  a  is  introduced  to 
strengthen  tho  syllable ;  as  <f>aiv-w,  vttfta.-a--fi.au,  v<$a-<r-/i<0a ; 
but  in  some  verbs  of  this  kind  tho  v  assimilates  itself  to  the 
following  u,  as  irapo^vvtt,  I  sharpen,  excite,  fapv^vu-fuu,  inf. 
Oai  ;  aiffxvfta,  I  cause-  shame,  i) a x*> !*•-/**",  rnf .  pcrx«'»'-Pai- 

In  tho  second  perfect — which,  however,  is  formed  by  only  t 
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few  verbs — t.o  short  stem-vowel  is  lengthened  before  the  termi- 
nation a,  as  i.i  the  first  aorist  active,  except  verbs  having  e  in 
the  future,  winch  take  the  conversion  o,  as  <pau>-ca,  aor.  1  e-<pT]i>-a, 
perf.  2  ire-Qriv-a. 

PARADIGM   OF   LIQUID   VEEBS. 

We  now  give  a  short  paradigm  of  the  liquid  verbs,  arranged 
according  to  the  stem-vowels  of  the  future. 

1.  With  a.  in  the  Future. 

<pa.ii>!a,  I  show,  pass,  <pa.ivofj.ai,  I  appear;  fut.  act.  ^>aca>,  fut.  mid. 
<l>av-ov/j.ai,  I  shall  shine ;    perf.   2    act.   irt-fyyv-a,  I  shine  ' 


KpUTTTa     fj.7]     £K(pT]VriS     (j>L\OV.          9.      ^VffiV     TrOVrjpaV     ;UeTa/3aAtii>      OU 

paSiop.     10.  'H  TUX'?  iroAAa/cts  rovs  /J.eya  (ppovovvTas  7raoa5c£a>s 
efftyijXtv. 

EXERCISE  118. — ENGLISH-GREEK. 

1.  The  boys  spot  their  hands.  2.  It  is  not  possible  to  judgo 
(discriminate)  friends.  3.  Many  persons  have  been  corrupted 
by  luxury.  4.  The  victory  was  announced  by  the  messengers. 
5.  Good  men  will  pity  the  poor.  6.  By  (out  of)  thy  skill  (wis- 
dom) thou  hast  made  much  gain.  7.  Friends  will  not  declare 
the  secrets  of  friends.  8.  The  citizens  sow  the  fields. 


forth;  aor.  1  act.  f-tprjv-a,  aor.  1  mid.  e-fyi]v-a.fj.riv  ;  airetptiva- 

VOCABULARY. 

fj.r)v,  I  declare. 

ASATJTTJS,   -ou,   6,  an 

abroad   (in    Latin 

Tlfpaivca,     I     accom- 

INFLECTIONS   OF    THE    PERFECT    PASSIVE. 

athlete,    or    com- 

dissemino). 

plish,         [wound. 

IND.  Sing.   7re-<J><xo--yuat. 

IMPERAT. 

Sing.   (•7re-<J>ai'-o'o). 

batant,    or    com- 

'Hrra, -rjs,  7^,   a  de- 

IIATJTTCO,    I     strike, 

irt-<l>a.v-ffa.i. 

7re-^a»'-0w. 

petitor. 

feat. 

HoAiopKia,    -as,  7;,   a 

TTf-cpav-Tai. 

Dual.  TTf-(pav-9of. 

h.ia"Xyvci!,    I    shame  ; 

KOJWS,  -T?,  -ijv,   com-  |      siege. 

Dual.  ve-(paff-/j.e9ov. 

7T6-(^a^-0aiy. 

aor.  1  pass.,  I  am 

mon.                            27rou5a£o>,    I     make 

trf-<pai>-9ov. 

jrllir.   Trf-<boLV'v€. 

ashamed. 

KpoTw/',    -coz'os,    <5, 

haste,    I    am     in 

•jrf-<pai/-6ov. 

ire-tpai'-Ouo'a.j'  or 

A^uwo),   I  ward    off, 

Croton. 

earnest. 

Plur.  7re-(pa.o'-fji.t9a. 

7re-(pay-e&)i/. 

avoid,  avenge  my- 

Medcai/i], -TJS,   fi,  Me- 

2ra5(o^,    -ou,    TO,    a 

ire-cpav-Be. 

INF. 

Tre-<^w-0ai. 

self. 

thone,   a    city  in 

measure  of  length 

ire-cpaa'-fji.fi'oi, 

PART. 

ire-^)acr-/x€^os. 

A.iro<pa.ii>ca,    I    show, 

Macedonia. 

(about  600   feet), 

-fiffi(i'). 

declare.  Construe 

MiAcoj',  -cows,  6,  Milo. 

a  race-  course. 

2.  With  e  in  the  Future.  —  o*TeAA-o>,  I  send. 

the  aorist  in  the 

'Opacris,  -ecos,  7],  sight. 

Taupos,  -ou,  6,  a  bull. 

Active.            Middle. 

Passive. 

exercise  as  a  pres. 

riapo£u!/&),    I    encou- 

Toleujua,  -aTor,  TO,  au 

Pros.        cTTeAA-o),         (rreAA-o/itat.            Aor.  1.  *-<rra.X-di]v. 

AjaoTreipai,  I  scatter        rage.                                arrow. 

Perf.  1.   €-o-TaA-/ca,       e-o-raA-jiiat.            Fut.  1.   (TTa\-67jerofj.ai. 

EXERCISE  119.  —  GREEK-ENGLISH. 

Fut.          o"T6A-co,            o~TeA-ou,uai.             Aor.  2.   e-crTaA-rjv. 
Aor.  1.     e-o-TetA-a,        e-(TTei\-a./j.T]v.         Fut.  2.  erTaA-rjTo^at. 

1.   Of   ffrpartcaTai   UTTO  rov  ffrpaTriyov  eis  TI\V  jj-a^riv  irap&^vv- 
Qt]«a.v.    2.  4>tAt7r:ros  ev  TT?  iroXiopKia.  TTJS  Meflcovr]?  eis  TOV  o<p8a\t*ov 

Fi3J°&.  -Acl/.     IfMfp-TOS,  JjUEp-T€OS  ;    O"TaA-TOS,    0"TaA-T60S. 

ir\r)y€ts    To£eu,uaTi    Stf<p9apr)    ryv    bpaffiv.      3.    2o^)ias    &    /capTros 

3.  TFi£/i  I  aud  u 

in-  £7ie  Future. 

ouTOTe  <J)0ap?jo"€Tai.     4.  A.Krxvv9en]v  av,  ei  cpav^it]v  jUaAAov  ippov- 

(a)    TiAA-co,  J  pluck  ;    ffvp-ca,  I  pull. 

n^fiv  TTJS  e/j-avrov  SO£TJS  77  TTJS  Koivrjs  crwrtipias.     5.   MiAaij/,   6  €« 

P           f                       \A 

- 

KPOTCO/'OS  a0A7?T77S,  Tctupof  apaxicfos   €<f>€pe   Ota  TOV  CTTCLOLOV  U€0"ou. 

63                         Tt      ~'"° 

P~   • 

6.   Eis  TTJV  tro\iv  Sifffirapro  6  \oyos  TOVS  TroAe/iious  ^i/crj^^rai.     7. 

TiAA-Ojttai. 
Perfect.                  re-n\-Ka.        ^ 

o"up-0(Uai. 
o"c-o~up-Ka. 

Of  iroArrai  TOUS  iroAe^tious  irepi  rrjs  T)TTTJS  a^ufoui'Tai. 

T€-T(A-/U 

at. 

fff-ffvp-pat. 

EXERCISE  120.  —  ENGLISH-GREEK. 

Future.                  TiA-a>. 

ffVp-U. 

1.  The  general  encouraged  the  soldiers  to  the  fight.     2.  The 

T(A-ou/uai.                       ffvp-ovfj.ai. 

generals  encourage  the  soldiers.     3.  The  citizens  avenge  them- 

Aorist 1.                e-TiA-a. 

e-crvp-a. 

selves  on  the  enemy  for  their  defeat.     4.   If  thou  art  in  earnest, 

€-TlA-a,u 

t]V. 

(-ffvp-afj.7]i>. 

thou  wilt  readily  accomplish  all  things.      5.  All  things  have 

Aorist  1  Pass.       f-ri\-0i] 

"• 

e-crvp-9r]v. 

been  accomplished  by  him,  because  he  was  in  earnest.     6.  The 

Future  1  Pass.     Ti\-6i]ffo/j.ai. 
Aor.  2  and  Fut.  2  Pass,     e-ffvp-rjv. 

(rup-Tja-ofj-ai. 

scattered  foes^will  appear  again.     7.  A  good  citizen  cares  more 
for  the  public  good  than  for  his  own.     8.  By  the  victory  all  the 

Verbal  Adj.  TtA-ros,  TiA-Teos  ;  trvp-ros,  a"jp-reos. 

citizens  were  gladdened.     9.  The  city  has  been  destroyed  by 

(b)  K\iv-ca,  I  bend  ;  the  v  drops. 

the  enemy. 

. 

ETYMOLOGICAL  VOCABULARY. 

Active.            Middle 

Passive. 

Pres.       K\.iv-(0.            /cAIv-ojuoti.               Aor.  1.  €-K\i-6Tjv. 

One  of  the  chief  excellencies  of  the  Greek  language  is  the 

Perf.        K€-KAi-/ca.        fce-KAl-^ucci.              Aor.  2.   C-K\\V-T\V. 

facility  of  combination  which  exists  among  its  elements.     One 

Fut.         KAic-w.             K\\v-oufj.a.i.             Fut.  1.  (cAi-flrjcrojua:. 
Aor.  1.    e-K\iv-a.          f-K\lv-afj.ijv.           Fut.  2.  K\lv-r)<ro(j.ai. 
Verbal  Adj.  K\I-TOS,  KAj-Teos. 

word  may  form  the  basis  of  a  score,  nay,  of  a  hundred  words. 
This  fact  may  be  illustrated  in  the  word  j/aurj-yos,  which  we  had 
in  the  last  vocabulary  but  one.     The  word  is  composed  of  two 
terms  —  vavs,  a  ship,  and   ayvvp-i,  I  break;  and  the  compound 

The   inflections  of  the  perfect  middle  or  passive  Ke-K\t-fj.at 

vavdyia,    which   we    render   shipwreck,    is   literally   ship-break, 

follow  fif-povKev-nai. 

exactly  agreeing  with  the  German  schijfbruch.     Let  us,  in  order 

VOCABULARY. 

to  illustrate  the  power  of  combination  in  the  Greek,  give  the 

ASwaTos,  -ou,  impos-        a  ship) 

from  the 

Naur)7or,    -ou,   6   (in 

derivations  from  vaus  :  — 

sible.                              right    way,    mis- 
A.TroKTfu>ca,  I  kill.               lead(froin  o/ceAAoi, 
AI/|TJO-<X,  -ews,  T),  in-         I  drive  ashore), 
crease,  prosperity.    KfpSaivu,     I     gain, 
Tuia,  -as,  fj,  a  field.           earn,    derive    ad- 
Ata^fleipco,  I  destroy,         vantage  (/cepSos). 
I  lay  waste.               KpuTrros,  -77,  -ov,  hid- 
EK<pa.tv(a,  I  bring  to        den  ;    TO  KpvirToi', 
light,    show,    dis-        the  hidden  thing, 
play.                              mystery,  secret. 
££o»ceAAa>,    I     drive    Miaii>co,    I    spot    or 
(properly  used  of        stain. 

Latin  naufragus), 
a  shipwrecked  per- 
son. 
OiKreipca,  I  pity. 
Ilapa5o£a>s,    unex- 
pectedly     (our 
paradox). 
Sirejpco,  I  sow. 
~2<pa\\(j),   I  .trip   up, 
throw  down. 

NATS,  a  ship  ;  hence, 
Naua-yeco,    I    suffer 
shipwreck  ;    ayvv- 
(ju,  I  break. 
Navayia,      a      ship- 
wreck. 
Nauayio*',  a  wreck. 
Naudyos,  a  wrecked 
person. 
Nauapxe&>j    I     com- 
mand a  ship  ;  op- 
Xi,  command. 

Nau/3aT7js,    a    ship's 
passenger  ;  fiaivw, 
I  go. 
Nau/cATjpew,  I  possess 
a  ship,  I  carry  on 
a  trade  in  ships  ; 
KAi?pos,  a  lot,  in- 
heritance,       pro- 
perty. 
NauKAT7pia,  the  pro- 
fession of  a  ship- 
merchant. 

Nau«p«T7?s,    a     con- 
queror by  sea. 
NavKparia,       supre- 
macy on  the  sea. 
NaCAoj/,     fare     pay- 
able    on     a    sea- 
voyage. 
NauAox^o,  I  am  in 
port  (Ao-yos,  a  sta- 
tion),     preparing 
for  sea. 
NauAox'a,    being   in 

EXERCISE  117.— 

-GREEK-ENGLISH. 

Nauapx'a,   command 

Nau/cA7;pos,    a    ship- 

port,  harbour,  or 

1.  Fp(."oi  (ptAous  ou  p'aSiov.      2.  'O  irAouTos  TroAAa/cis  e|a>KejAe 

of  a  ship. 

merchant. 

dock. 

TOI/   KeKi">)u.tvov  eis   ertpov  T)9os.     3.  'O  a-yyeAos   6Tri777eiAe  rr)v 

Nauapx's,     -iSos,     f], 

Nttu/cpaTeco*    X     con- 

NctuAoxioi'j    a     har- 

yt/rijj'.    4.    Ut  TToAEjuioi  TTJI/  xo>Puv  Sie<J>9etpo 

v.     5.  Naurjyous  OLK- 

the  admiral's  ship. 

quer  in  a  ship,  a 

bour. 

1'ejpoi',  eiret   irAous    ecms   aSrjAos.      6.    H</  OTI 

-OKTeivris  exGpov  trov, 

Nauopxos,  the  com- 

sea-fisrht ;  KOO.TOS. 

NauAoco,   I   hire  out 

Xftpa  iJ.ia.VfLS.     7.  STrepcS  -yuiay  5  5e  ©eos  Ku|7jo"Jv  •/rc^.-^e;.     8.  Ta 

mander  c£  a  Sect. 

.strength,.                       ships. 

TERMS  USED  IN  COM  Mi 


Ni»-iaX«w.     I     figtt 
MI     fthip  -  board  ; 
fia\tj,  battle. 

to    fight   on 

Noi^ax'a.  a  sea-fight 
Na.ufiax.ot,  one  who 

Nai/iT7J7«a>,  I  Imiltl  n 
;    wrryru/ui,    I 

Nauin)7ia,Hhip-build- 
iii£.            [wri^ht. 
NainrTj7Oj,    a     ship- 
N.i,  .nu,     ship-  sick- 
ness (that  is,  sea- 
sickness —  our 

Navo-i0iof,  living  by 
tupping  ;        0ioi, 
lif... 
NaufftK\ttrot,      dis- 
tinguished   by 
ships;     (cA«iTo», 
distinguished. 
Nauo-iiropo»,  navi- 
gable (Latin,naui< 
and  ayo). 
NaixrroAfoi,   I    send 
by  ship;    <rr«AA», 
I  send. 
Nauo-roATjfta,  seafar- 

Nauort'Aot,  one  who 
ships  goods. 
NOUTTJS,  a  shipper,  a 
sailor. 

NavTdcat,  relating  to 
a    sailor  —  our 
nan' 
Nai/riAot,     a     little 
Miiilor  —  our  naufi- 

Nav^Kryof,    ship  -de- 
stroying ;  <f>ayu,  I 
<•  it. 
NaiMpOopia,    loss    of 
ship  ;     ^0e<pw,    I 
destroy. 
Nav^ipaKTM,    pro- 
tected by   ships; 
<ppacrcr<i>,   I   hedge 
in. 
Nai*pi/Aajttb>,  I  guard 
a  ship  ;  <pv\arrw, 
I  keep  off. 

TERMS  USED  Itf  COMMERCE.—  IL 

BANKER.  —  A  licensed  dealer  in  money,  who  grant*  loan*, 
discount*  bill*,  and  receive*  deposits  at  interest  ;  bo  also  act* 
a*  an  agent  for  the  payment*  and  receipt*  of  others,  and  facili- 
tates the  remittance  of  money  from  place  to  place. 
BAKK  NOTI,  —  A  promissory  note,  payable  oil  deaaod,  i**oed 

by  a  banking  company. 
BANKRUPT.  —  One  who  from  inability  to  pay  his  debts  in  full 
is  compelled  to  have  his  affair*  placed  in  the  hand*  of  hk 
creditors  or  of  assignees  for  settlement 
BANKRUPT'S  DIHCHARUK.  —  An  order  which  is  granted  by  the 
Court  of  Bankruptcy,  after  examination  of  the  bankrupt,  and 
investigation  of  bis  affairs,   and   by  which  he  is  discharged 
from  all  previous  obligations.     Under  the  new  Bankruptcy  Act, 
no  protection  is  granted  to  the  bankrupt  unless  or  until  he  pays 
ten  shillings  in  the  pound.     If   the  Court  is  not  satisfied  a*  to 
tho  circumstances  under  which  the  debtor  became  bankrupt  an 

order  can  be  refused  or  deferred. 

wo  have  some  forty  words,  all  of  which  have  for  their 
primary  root  the  word  vavi,  a  ship.  It  would  be  easy  to  aug- 
ment tho  number,  for  I  have  given  only  tho  more  important 
words.  Tho  student  should  carefully  mark  the  secondary  com- 
pounds, and  notice  how  each  one  in  combination  with  cau* 
forms  a  new  set  of  words.  Each  of  those  secondary  com- 
pounds, ayfvfii,  apxi],  /3aivw,  etc.,  ho  should  trace  out  in  tho 
cimihinations  which  they  severally  form  with  other  words.  If 
this  plan  were  followed  out  analytically  and  synthetically,  you 
would  find  that  the  immense  vocabulary  of  the  Greek  language 
could  bo  classified  and  arranged  undor  a  number  of  roots  so 
small  as  to  bo  easily  learnt. 


KEY  TO  EXERCISES  IN  LESSONS  IN  GREEK.-XXXIX. 

EXERCISE  111. — GREEK-ENGLISH. 

1.  The  boy  had  written  the  letter.  2.  The  enemy  sent  ambassadors 
into  the  city.  3.  Not  even  all  time  can  blot  out  tl:o  friendships  of 
good  men.  4.  Anger  often  hides  man's  reason.  5.  Time  buried  tho 
power  of  the  Thebans  in  tho  grave  of  (lit.,  along  with)  Epaminoudas. 
6'.  Euripides  was  buried  in  Macedonia.  7.  God  has  hidden  the  future 
from  men.  8.  You  would  bo  pleased  at  hearing  a  sweet  melody.  9. 
The  soldiers  left  their  ranks. 

EXERCISE  112. — ENGLISH-GREEK. 

1.  'H  eiriffToXr)  into  ^ou  vaioos  ftjpairrcu.  2.  'O  iratt  rnv  firtoro\iiv  tfpa- 
jttv.  3.  'O  irair  Trjv  ejr<crroXf|K  fffpitif/ev.  4.  npfafteit  tirtfiif>8n<To.v  «"'  THK 
iroXiv  UJTO  ran  iro\c(juu>v.  5.  Oil/or  iroXXumt  0aiv«  a  avOpiairot  ev  TI;  Kapoiy 
Kffpviper.  6.  To  /icXXov  roir  av&pavoif  iiro  Geov  xeKaXvirrat.  7.  Oi  Aaxe- 
iaiaonoi  Tovr  naioat  ev  crxXripoic  r\0taiv  tt)pt^o.v.  8.  KaXoi/  /itXor  >';/iur 
TfpTti.  9.  Oi  ito\(fjLioi  Ttif  roXiv  avfrpe4>av. 

EXERCISE  113. — GREEK-ENGLISH. 

1.  Do  not  dig  at  the  grave  of  one  who  has  been  buried.  2.  Tumults 
of  the  mind  mislead  even  a  wise  man.  3.  Themistoclcs  tho  Athenian 
was  disinherited  by  his  father  on  account  of  the  faults  of  his  youth. 

4.  God  has  arranged  everything  for  the  best  in  nature.     5.  As  you 
have  wealth,  stretch  out  your  hand  to  those  that  are  poor.     6.  If  we 
have  wealth  we  shall  have  friends.     7.  If  you  love  yourself  over-much, 
you  will  not  have  a  friend.     8.  The  enemy  were  pursued.     9.  Things 
unexpected  are  often  being  done,  have  been,  and  will  be  done.     10.  If 
you  think  about  wars  and  business,  your  life  will  be  disturbed. 

EXERCISE  114. — ENGLISH-GREEK. 

1.  Oi  ftapftapoi  VTO  ray  'EXXrifUK  totia\6n<rav.      2.  Oi  ftapflapoi  lit  T>)I>  iroXm 

5.  Zu  irpa^fiaTui/ ^pofTi^cir.     C.  rioXe^iou  «a<  vpa-jfjiarav  <ppovTi£u>v  rapar-rtt. 
'.  HoXXa   KaXu   cpya   tiro   TUX  'EXXrifui/  erpaxfl'IO'a*.     8.    Ai  -jwamtt  KJTU- 
v\ayei<Tat  iiro  run  wo\ep.t<av  enpafov. 

EXERCISE  115. — GREEK-ENGLISH. 

1.  Free  me,  my  friend,  from  my  toils,  scatter  my  cares,  and  turn 
mo  again  to  gladness.  3.  Mithridatcs  plundered  Asia.  3.  Think 
before  acting.  4.  The  gods  have  bestowed  happiness  on  men.  5.  God 
has  fitted  all  things  together.  6.  If  you  judge  wrongly,  God  will 
hereafter  judge  you.  7.  In  Draco's  laws  one  punishment  had  been 
laid  down  for  all  transgressors— death.  8.  Speak  not  eulogies  on  thy- 
self. 9.  The  youths  among  the  Greeks  were  accustomed  to  bear 
lumber  and  thirst  and  cold,  and  in  addition  blows  and  other  hardships. 

EXERCISE  116. — ENGLISH-GREEK. 

1.  Mcpi^ivai  <TK(&a£otTai.  2.  Mfpijuvni  axeoa-rOnaovrai.  3.  OX/9or  v*o  rav 
6e.aii  fi^orott  oiraftrai.  4.  ApaKuiv  fitav  friftiav,  tfjvuTov,  airaffair  u/iapnaif 
•aptaev.  5.  Tovr  AUi^vaiavt  aft  Oavnaffonev.  6.  Ol  ftOrivaioi  all  retfavnaauetoi 
et<riv.  7.  Oi  'EXXtiKV  TOW  eipnftovt  iravraf  irovour  iptpeiv  eiSifov.  8.  ^aitparnt 
rqr  crc^xar  cQavmioOn.  9.  'H  iaor\  iraj-ar  n>terfpat  >i(pt/ivat  ta*tiafft». 


BANKRUPTCY  COURT. — A  court  established  to  inquire  into 
the  cause  of  a  bankrupt's  failure,  and  to  regulate  the  adminis- 
tration  of  his  effects. 

BARRATRY. — Any  act  committed  by  the  master  or  crew  of  a 
vessel  by  which  the  owner  or  insurer  is  defrauded. 

BARTER.  —  The  exchange  of  one  kind  of  commodity  for 
another  without  tho  aid  of  money. 

BEAR. — A  speculator  on  tho  Stock  Exchange  who  contract* 
to  deliver  stock  or  shares  which  he  docs  not  possess,  at  a  certain 
price  and  at  a  future  fixed  period  :  his  expectation  being  that  a 
fall  in  tho  market  quotations  will  allow  him  to  buy  them  at  a 
lower  rate,  previous  to  the  arrival  of  the  day  appointed  for 
settling.  (See  Bull.) 

BILL  OF  ENTRY. — A  schedule  of  goods  entered  at  the  Cus- 
tom House. 

BILL — BILL  OF  EXCHANGE. — A  written  order  from  one  per- 
son to  another  to  pay  a  third  party,  or  any  one  whom  that  third 
party  may  appoint,  a  certain  sum  of  money.  For  form,  etc.,  see 
Lessons  in  Bookkeeping,  No.  IV.  (Vol.  II.,  page  219). 

BILL  OF  HEALTH. — A  certificate  granted  by  properly  autho- 
rised persons,  of  tho  state  of  health  of  the  crew  of  a  vessel, 
and  of  the  port  which  it  leaves. 

BILL  OF  LADING  (B/L.). — The  master's  acknowledgment  of 
goods  received  on  board  a  ship,  and  agreement  as  to  their 
delivery,  freight,  etc.  They  are  usually  granted  in  sets  of  three 
— one  to  be  sent  by  the  shipper  to  the  consignee,  the  second  to 
be  sent  to  the  same  party  by  an  after  post  (in  case  of  loss  of  the 
first),  and  tho  third  to  be  kept  by  the  shipper  in  the  event  of 
any  claim  arising  against  tho  insurers  through  loss  or  damage. 

BILL  PAYABLE  (BjP.). — A  promise  to  pay  money  at  a  future 
date. 

BILL  OF  PARCELS. — A  bill  or  specification  of  goods  sold. 
Tho  terra  is  falling  into  disuse — invoice,  account,  or  bill  being 
generally  adopted  in  its  place. 

BILL  RECEIVABLE  (B/R.). — A  promise  by  a  second  party  to 
pay  tho  owner  a  certain  sum  of  money  at  a  future  date. 

BILL  OF  SALE. — A  contract  in  consideration  of  moneys  due 
conveying  to  others  under  stated  conditions  as  to  non-payment 
any  specified  interest  or  right  a  person  has  in  goods,  etc. 

BILL  OF  SIGHT. — A  form  of  entry  at  tho  Custom  House 
when  tho  importer  or  consignee  of  goods  is  ignorant  of  their 
exact  description  or  quantity  ;  it  allows  them  to  be  landed  for 
sighting  or  inspection,  that  he  may  be  enabled  to  make  a  perfec: 
entry  for  them. 

BILL  OF  STORE. — A  licence  from  the  Custom  House  autho- 
rities, granting  permission  for  ships'  stores  to  pass  freo  of  duty ; 
also  permitting  the  re-importation  of  goods  legally  exported 
from  the  United  Kingdom. 

BLACK  LIST. — A  name  given  to  printed  lists  (privately  circu- 
lated among  subscribers)  of  bankrupts,  bills  of  sale,  and  other 
matters  concerning  the  commercial  standing  of  individuals  and 
firms. 

BOARD. — Tho  directors  or  managers  of  a  department  of  the 
State,  public  institution,  or  company,  in  their  collective  capacity. 

BONA.  FIDE. — In  good  faith.  An  expression  used  to  imply 
that  anything  is  done  without  fraud  or  deceit. 

BOND. — A  written  instrument  by  which  a  person  binds  him- 
self to  pay  money  at  a  certain  time  or  under  certain  circum- 
stances. 
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BONDED  GOODS. — Goods  in  bond  are  those  liable  to  duty, 
and  stored  in  certain  licensed  or  bonded  warehouses,  after  bond 
lias  been  given  on  behalf  of  the  owners  of  the  goods  for  the 
payment  of  such  duty  on  their  removal  for  home  consumption. 

BONUS. — An  extra  dividend  to  the  shareholders  of  public 
companies  ;  also  applied  as  a  term  to  periodical  additions  made 
to  policies  of  life  assurance  consequent  upon  a  division  of 
profits  by  the  company  assuring. 

BOOK  DEBTS. — Amounts  standing  in  the  books  of  traders  as 
due  to  them.  They  are  generally  classed  as  good,  doubtful,  and 
bad. 

BOTTOMRY. — The  mortgage  of  a  ship  by  her  master  or 
owners  for  the  purpose  of  obtaining  means  to  effect  repairs,  or 
to  procure  any  requisite  for  the  ship.  The  lender  takes  the 
risk  of  the  loss  of  the  ship,  and  it  rests  with  him  to  insure  it ; 
but  at  the  end  of  the  voyage  the  loan  is  repayable  with  the 
agreed  amount  of  interest.  A  bond  is  usually  given  for  the 
money  so  obtained,  which  is  termed  a  Bottomry  Bond.  When 
a  loan  is  procured  on  the  cargo,  which  may  be  sold  or  exchanged 
during  the  voyage,  the  borrower's  personal  responsibility  be- 
comes the  chief  security,  and  is  termed  Respondentia. 

BOUGHT  AND  SOLD  NOTES. — See  Broker's  Contracts. 

BOUNTY. — A  premium  for  the  encouragement  of  a  particular 
branch  of  industry. 

BROCAGE,  or  BROKAGE. — A  commission  gained  by  transacting 
business  for  others,  mostly  used  when  the  transaction  has  been 
illegal  or  of  a  mean  description. 

BROKERAGE. — The  per-centage  or  commission  charged  by  a 
broker  for  negotiating  any  business. 

BROKERS. — Persons  engaged  to  transact  business,  or  make 
bargains  for  others.  The  principal  are — Produce  Brokers,  Bill 
Brokers,  Stock  Brokers,  Ship  Brokers,  and  Insurance  Brokers. 

BROKERS'  CONTRACTS. — Notes  signed  by  brokers  and  for- 
warded to  their  principals  immediately  on  the  completion  of 
purchases  or  sales ;  they  describe  the  goods,  and  the  conditions 
under  which  they  are  sold.  These  are  also  called  Bought  and 
Sold  Notes. 

BULL. — A  speculator  on  the  Stock  Exchange,  who  contracts 
to  take  stock  or  shares  (which  he  has  no  intention  of  paying  for) 
at  a  future  fixed  period,  and  at  a  certain  price,  his  expectation 
being  that  a  rise  in  their  market  quotations  will  enable  him  to 
sell  at  a  higher  rate  previous  to  the  arrival  of  the  day  for 
settling.  (See  Bear.) 


LESSONS  IN  LATIN.— L. 

SYNTAX— AGREEMENT. 

4.  A  NOUN  agrees  with  an  adjective  or  participle ;  for 
example : — 

1.  Adjective. — P ATRIA  Ciceroni  CARISSIMA  est. 

His  COUNTRY  Was  MOST  DEAR  to  CiceTO. 

2.  Participle.— CARTHAGO  DELETA  est. 

CAKTHAGE  lias  been  DESTROYED. 

In  the  first  instance,  the  adjective  carissima  is  in  the  same 
gender,  number,  and  case  as  the  noun  patria.  In  the  second 
instance,  the  participle  deleta  is  in  the  nominative  case,  singular 
number,  and  feminine  gender,  because  Carthago  is  in  the  nomi- 
native case,  singular  number,  and  feminine  gender. 

The  rule,  then,  is — 

A  noun  agrees  with  an  adjective  or  participle  in  gender, 
number,  and  case. 

If  the  subject  consists  of  more  than  one  noun,  the  attributives 
(the  adjective  or  participle)  must,  together  with  the  verb,  be  in 
the  plural  number,  as — 

Pater  et  films  MORTUI  sunt. 

Thefztlier  and  the  son  ASE  DEAD  (have  died). 

If  the  subject  contains  nouns  of  different  genders — for 
instance,  one  masculine  and  one  feminine — then  the  masculine, 
being  what  grammarians  call  the  more  worthy,  requires  the 
predicate  to  be  in  the  masculine,  as — 

Pater  luihi  et  mater  MORTUI  simt. 
My  father  and  mother  ABE  DEAD. 

The  gender  is  in  some  cases  determined  by  attraction,  the 
noun  nearest  the  adjective  or  participle  attracting  or  drawing 
the  adjective  or  participle  into  its  gender,  as — 

CONVICTA  est  MESSALINA  et  Silius. 

MESSALINA  u'us  CONVICTED  and  Silius. 


This  construction  may  be  explained  by  the  supposition  that 
the  predicate  agrees  in  reality  with  the  nearest  noun  only,  and 
is  to  be  considered  as  repeated  after  the  second  noun,  thus : — 

Convicta  est  Messalina,  et  Silius  convictus  est. 
Messalina  was  convicted,  and  Silius  was  convicted. 

When  nouns  in  the  subject  represent  things,  the  predicate  is 
in  the  singular,  though  one  or  more  of  the  nouns  may  be 
masculine  or  feminine,  as — 

Secundffi  res,  honores,  iniperia,  victories,  FORTUITA  sunt. 
Prosperity,  honours,  commands,  victories,  are  GIFTS  OF  FORTUNE. 

Here  the  subject  contains  one  masculine  noun,  honores,  and  two 
feminine  nouns,  secundce  res  and  victorias,  yet  the  attributive  is 
in  the  neuter  gender,  fortuita.  A  masculine  noun,  however, 
requires  the  adjectives  or  participle  to  be  in  the  masculine 
gender.  The  gender  may  also  be  determined  by  proximity,  that 
is,  by  the  gender  of  the  nearest  noun. 

When  the  subject,  though  in  the  feminine  or  neuter  gender, 
denotes  male  persons,  then  the  construction,  being  determined 
by  the  sense  rather  than  the  sound,  requires  the  predicate  to  be 
in  the  masculine,  as — 

CAPITA  conjurationis  PERCUSSI  sunt. 

THE  HEADS  of  the  conspiracy  were  PUNISHED  WITH  DEATH. 

A  difference  is  to  be  observed  between  an  epithet  and  a  noun 
in  apposition.  The  attribute  is  called  an  epithet  when  it  consists 
of  an  adjective  or  participle.  The  attribute  is  said  to  be  in 
apposition  to  the  subject  when  the  attribute  is  a  noun.  Epithets, 
whether  used  as  predicates  or  merely  as  adjectives,  must  be  in 
the  same  gender,  number,  and  case  as  their  nouns  :  for  example, 
mons  altus,  a  high  mountain ;  mons  est  altus,  the  mountain  is 
high ;  gramen  viride,  green  grass ;  gramen  est  viride,  grass  is 
green.  Care  must  be  taken  to  ascertain  whether  the  subject  is 
singular  or  plural ;  for  example  : — 

Placuit,  cousules  circa  PORTAS  Collinam  Esquilinamque  ponere  castra. 
It  was  resolved  that  the  consuls  should  pitch  the  camp  around  the  Colline 
and  Esquiline  GATES. 

Here  you  have  the  epithets  Collina  and  Esquilina  in  the  singular, 
though  the  noun  portce  is  in  the  plural.  The  reason  is  that  there 
were  two  separate  individual  gates — the  Porta  Collina,  and  the 
Porta  Esquilina.  Had  the  adjectives  been  common  and  not 
proper,  and  so  had  the  qualities  which  they  represent  been  shared 
by  the  noun  gates,  then  would  the  epithets  have  been  in  the 
plural ;  for  example  : — 

Portas  urbis  munitissimas  refregit. 

He  broke  open  tlie  very  strongly  fortified  gates  of  the  city. 

If  the  two  or  more  nouns  are  taken  separately,  the  epithet  is 
to  be  put  in  the  singular  number,  as — 

Inter  Esquilinam  Collinamque  PORTABI  posuit  castra. 

He  placed  the  camp  between  the  Esquiline  and  the  Colline  GATE. 

Apposition  requires  nouns  to  agree  in  case,  whether  they 
agree  or  not  in  number  and  gender,  as — 

ALEXANDER,  REX  Macedonum,  magnus  appellatur. 
ALEXANDER,  KING  of  the  Macedonians,  is  called  great. 

5.  A  noun  may  agree  with  a  verb,  as,  for  example,  in  the 
following  sentences — 

1.  Nauta  navigat,  a  sailor  tails. 

2.  Nautra  navigant,  tailors  sail. 

3.  Tu  nauta  navigas,  thou  sailor  sailest. 

4.  Vos  nautae  navigatis,  nos  nautse  navigamus,  you  sailors  sail,  we 
sailors  sail. 

Here  it  is  seen  that  the  noun  agrees  with  its  verb  in  number 
and  person.  Observe  that  in  the  third  sentence  nauta  is  not  in 
the  vocative  case,  but  in  the  nominative,  being  in  apposition 
with  tu. 

A  noun  in  the  singular  number  must  have  the  verb  in  the 
singular  number.  A  noun  of  the  first  person  must  have  the 
verb  in  the  first  person.  A  noun  in  the  second  person  must 
have  the  verb  in  the  second  person.  A  noun  in  the  third  person 
must  have  the  verb  in  the  third  person.  These  statements  may 
be  generalised  into  the  rule — 

The  subject  agrees  with  its  verb  in  number  and  person. 

The  subject  may  be  either  simple  or  compound.  A  simple 
subject  consists  of  one  noun.  A  simple  subject  having  its  noun 
in  the  singular  requires  the  verb  to  be  in  the  singular.  A 
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subject  having  its  noon  in  the  plural  reqoiree  the  yerb 

la  tlm  plural.    Some  nouns,  though  singular  in  form,  hare 
a  plural  MI,-,  uple  subject  consisting  of  oao  mob 

mi  mi  is  ooo  •  th  a  plural  •. 

U  winrii.   being  singular  in  form,  hare  a  plural  signi- 
•i.  are  called  noun«  of  multitude,  because  they  denote 
many    object*.     They  are   also  termed   collective  noui. 
example — 

Magna  miiltitu.lo  convenaraat. 
A  great  muUiiiuU  had  auemlUd. 

A  collective  noun  may  bo  viewed  in  two  light*  :  either  in  relation 
to  the  individual  objects  which  separately  enter  into  it 
relation  to  the  one  wholo  which  thono  individual  objects  u 

In  the  former  case,  collective  nouns  obviously  have  a 
plural  import,  consequently  they  have  a  plural  construction  ;  in 
the  Utter  case,  collective  nouns  present  a  single  idea  or  concep- 
tion, and  therefore  take  a  verb  in  the  singular.  Whichever  of 
these  two  states,  singular  or  plural,  is  prominent  in  the  mind, 
that  determines  the  number  of  the  verb.  It  is  possible,  in 
.  to  tho  same  object,  that  the  two  states  may  succeed  each 
other,  an  object  being  conceived  of  first  as  plural  and  then  as 
singokir  >  > ugly,  tho  same  subject  may  have  a  plural 

verb  and  a  singular  verb,  as — 

Pars  major  receperunt  sese,  pan  peratiiit  ad  vallum. 
The  greater  part  fled,  a  part  stood  firm  at  the  foist. 

In  this  sentence,  Livy,  by  tho  judicious  use  of  the  plural  and 
the  singular  verb,  has  painted  first,  the  scattered  fugitives,  and 
secondly,  tho  dense  phalanx  of  the  band  which  kept  its  post. 

In  the  example  just  given,  the  plural  ve:-b  precedes  the 
singular.  The  reverse  may  bo  the  case :  for  example — 

Pan  STUPET  iuuuptm  donum  exitialo  Miuervtc. 

A  part  is  astounded  at  the  destructive  gift  of  the  virgin-goddess  Hinerva. 

Et  molem  MIRANTUU  e'/ui. 

And  ADMIRE  the  huge  site  of  the  horse. 

Here  the  singular  form  of  pars  puts  tho  verb  which  it  imme- 
diately precedes  into  the  singular  number.  At  the  ond  of  the 
sentence  the  writer's  mind  was  free  from  the  influence  of  that 
form,  and,  thinking  of  the  gazing  Trojans  as  individuals,  he 
naturally  employed  a  plural  verb. 

The  principles  here  laid  down  may,  as  principles,  be  con- 
sidered as  applicable  to  the  English  language,  though  in  details 
they  may  in  such  application  require  some  modification.  For 
instance,  pars,  and  similar  nouns  (turba,  vis,  multitudo,  exer- 
citus,  juventas,  nobilitas,  gens,  plebs,  vulgus)  in  Livy,  are 
•constructed  with  a  verb  in  the  singular,  thus  corresponding  with 
our  English  usage ;  but  in  tho  above  passage  from  Virgil,  pars 
has  after  it  stupet,  a  singular  form,  and  finds  in  the  rendering, 
is  astounded,  a  translation  which  offends  our  English  gramma- 
tical sense. 

A  subject  may  be  compound.  A  subject  is  compound  when 
it  contains  two  or  more  nouns  :  for  example — 

Pompeius,  Lentulus,  Scipio,  Afranius  fcede  perierunt. 
Fompeij,  Lenlulus,  Scipio,  and  Afranius  perished  miserably. 

Hero  you  see  that  a  compound  subject  takes  the  verb  in  the 
plural.  A  compound  subject  is  an  abbreviated  form  of  two  or 
more  simple  subjects.  The  example  just  given,  if  analysed, 
resolves  itself  into  these  simple  subjects : — Pompeius  periit ; 
Lentulus  periit ;  Scipio  periit ;  Afranius  periit.  Of  course,  when 
these  single  subjects  are  put  together,  they  form  a  plural  sub- 
ject, and  so  demand  a  plural  verb. 

If,  however,  the  single  subjects  combine  so  as  to  form  a  unit, 
or  so  as  to  give  tho  idea  of  unity,  then  the  verb  is  put  in  the 
singular  number,  as — 

Tempus  necessitasquo  postulat ; 
Time  and  necessity  demands ; 

that  is,  tJie  necessity  of  the  occasion  demands.  Two  nouns  are 
often  employed  to  express  one  idea,  an  idea  which  could  not 
otherwise  be  so  well  expressed  ;  in  such  cases,  the  unity  of  the 
thought  requires  a  singular  verb. 

The  verb  must  also  be  in  the  singular  when  prominence  is 
given  to  ono  of  the  nouns  forming  a  compound  subject,  as — 

.Etas  et  forma,  et  super  omnia  EOMAKUM    NOMEX,   to  ferociorem 

FXCIT. 

Tour  age  and  form,  and  especially  your  Roman  name,  has  mads  thee  too 

/ten*. 


The  proximity  of  a  singular  noun  to  the  verb  may  have  the 
effect  of  putting  it  into  the  singular  number,  though  other 
noons  in  the  •object  are  plural,  UM — 

Nune,  inihl  uihil  libri,  uihil  liters),  nlhil  DOCTKIXA  rmoDMT. 
Now,  neither  learning  dim  me  good,  nor  boob,  nor  .- 

Of  the  nouns  in  a  compound  •object,  each  one  may  be  con- 
eeived  of  an  applied  to  the  verb  separately,  aud  so  the  singular 
number  be  rendered  necessary,  as — 

DobiUre  vuus  R  BULPICIVS  «t  CotU. 
MpveitM  stemsd  to  doubt  and  (Mia  too. 

Hence  disjunctive  particles,  inasmuch  ae  they  separate  a  com- 
pound subject,  take  the  verb  in  the  singular,  as — 


8i  Socrates  aut  Autistbeaes  Hunt. 
//  Uoeratm  or  Antatkenee  said. 

The  plural  is,  however,  used  when  the  two  or  more  nouns, 
though  spoken  of  separately,  concur  in  the  act  set  forth  in  the 
verb,  as — 

Si  quid  Socrates  aut  Ariitippus  contra  morem  civilem  ftterint. 

Whatever  Socratss  or  Aristippus  may  have  done  contrary  to  social  wsafe. 

A  construction  exclusively  according  to  the  sense  pots  the 
verb  in  the  plural  when  the  subject,  besides  a  noon  singular  in 
the  nominative  case,  contains  a  plural  noon  (one  or  more)  in 
the  ablative  case,  as — 

Demosthenes  cum  ceteris  erant  eipulsi. 

Demottlienes  with  the  rest  was  eipeued. 

This  latitude  is  not  permit- sible  in  English. 
G.  A  pronoun  may  agree  with  a  verb,  as— 

Tu  nidum  servas,  ego  laudo  ruris  amoeni  rlvos. 

Thou,  keepest  thy  nest,  I  praise  the  streams  of  the  pleasant  country. 

Here  the  personal  pronoun  tu,  which  is  of  the  second  person 
singular,  has  the  verb  servos,  which  is  also  in  the  second  person 
singular.  The  same  relation  subsists  between  cjo  and  Inudo. 

This  example  affords  an  instance  of  the  proper  use  in  Latin 
of  the  personal  pronouns.  Inasmuch  as  the  verb-endings  indi- 
cate the  person,  the  personal  pronouns  are  in  general  neither 
needed  nor  employed.  Emphasis,  however,  as  in  the  case 
before  us,  may  require  them. 

When,  in  a  compound  subject,  tho  pronouns  and  nouns  are  of 
different  persons,  the  first  person  prevails  over  the  second,  and 
the  second  person  prevails  over  the  third,  in  determining  tho 
person  of  the  verb,  which,  as  referring  to  more  persons  than 
one,  must  bo  in  the  plural  number,  as — 

Si  tu  et  Tullia  valetis,  ego  et  Cicero  valemus. 

If  thou  and  Tullia  (you)  are  wdl,  I  and  Cicero  (tc«)  are  veU. 

The  verb  valetis  is  in  the  plural  number,  because  it  has  a  com- 
pound subject ;  it  is  also  in  the  second  perscn,  because  tu,  thou, 
in  the  second  person  has  a  grammatical  preference  over  Tullia, 
a  noun  of  the  third  person.  The  facts  are  similar  in  regard  to 
valemus.  Instead  of  the  plural,  the  singular  sometimes  occurs, 
as — 

Ifse  meique  ante  Larem  proprium  vcstor. 

I  myself  and  my  friends  eat  at  our  oim  hearth. 

Other  pronouns  require  a  singular  or  a  plural  predicate,  accord* 
ing  as  they  convey  a  singular  or  plural  idea. 

The  general  rule  is,  that  Pronoun*  agree  with  their  verbs  »» 
number  and  person ;  the  first  person  taking  precedence  of  the 
second,  and  the  second  of  tho  third. 


PAINTING  IN  WATER-COLOURS.— III. 

THE  USE  OP  THE  BEUSH. 

ONE  of  the  most  important  qualifications  necessary  for  pro- 
ducing a  clever  and  effective  picture  is  a  thorough  command  of 
the  use  of  the  brush.  Very  frequently  the  cause  of  failure  in 
painting  is  not  so  much  in  mistaking  the  exact  colour,  as  an 
indifference  shown  for,  or  an  incapacity  of  representing,  tho 
exact  form.  Where  there  is  an  imperfect  ability  to  draw  the 
object,  from  the  first  arrangement  to  its  minutest  details,  there 
must  necessarily  be  a  corresponding  deficiency  in  the  power  of 
execution  required  with  the  brush ;  and  it  must  be  borne  in  mind 
that  everything  introduced  into  a  pictu.3  most  bear  its  own 
individual  character.  The  portc-crayoc  and  the  brush  are  the 


THE   POPULAR  EDUCATOR. 


only  instruments  wo  have  for  representing  form,  and  although 
this  is  a  duty  shared  by  both,  yet  they  have  each  their  own 
peculiar  mode  of  fulfilling  it.  The  greater  freedom  of  execution 
afforded  in  the  handling  of  the  brush  is  a  great  temptation  to 
many  young  painters  to  place  too  much  dependence  upon  it  for 
continuing  that  which  the  pencil  alone  ought  to  have  completed, 
and  when  this  is  the  case  one  cannot  be  surprised  at  failures  ; 
and  though  we  allow  that  the  successful  handling  of  the  brush 
is  the  result  of  careful  and  correct  drawing,  at  the  same  time, 
and  for  this  very  reason,  we  maintain  that  the  power  thus  given 
by  the  pencil  must  be  further  cultivated  to  enable  us  to  give 
effect  to  innumerable  particulars  which  can  best  be  done  by  the 
brush  alone.  Its  fine  point  can,  by  gentle  pressure,  be  spread 
out,  and  made  capable  of  describing  broad  markings  and  effective 
indications  in  a  way  that  can  by  no  other  instrument  possibly 
be  produced ;  but  to  handle  it  in  such  a  manner  as  to  obtain  its 


reference  to  the  kind  of  details  which  must  engage  our  atten- 
tion, for  where  there  are  portions  of  colour  or  tone  which  are  in 
decided  contrast  with  the  surrounding  parts,  and  consequently 
have  a  distinct  recognition,  they  must  be  carefully  considered 
both  as  to  their  forms  and  tones,  or  we  should  be  painting  un- 
meaning patches  very  much  out  of  place :  for  we  must  always 
bear  in  mind  that  wherever  we  find  a  great  variety  of  tones  and 
tints  there  are  especial  reasons  for  them,  which  the  painter  must 
endeavour  to  understand  and  account  for,  or,  with  all  his  efforts, 
he  will  fail  in  giving  the  proper  effect  as  it  is  in  Nature. 

We  will  now  direct  our  attention  to  the  accompanying  illus- 
trations. As  this  lesson  is  intended  as  an  exercise  in  the  use  of 
the  brush,  we  will  still  confine  ourselves  to  the  use  of  sepia. 
After  the  drawing  has  been  made,  commence  the  sky  with  a, 
moderately  light  tone  of  colour,  using  the  brush  freely,  and  with 
a  light  hand,  across  the  paper,  directing  it  in  such  a  way  as  to 
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fullest  capabilities  must  be  the  result  of  much  practice,  and  a 
correct  knowledge  of  the  object  to  be  painted.  The  duty  of  the 
brush  is  to  take  up  the  work  where  the  pencil  stops  and  can  go 
no  further.  The  latter  must  first  define  the  boundaries  and 
extent  of  the  masses,  and  all  important  details,  but  the  brush 
must  fill  them  in,  and,  in  so  doing,  lend  its  assistance  to  bring 
out  all  the  characteristic  particulars  which  the  pencil  has  indi- 
cated. There  must  be  neither  hurry  nor  hesitation  ;  the  brush 
must  be  charged  according  to  the  extent  of  the  part  to  be 
covered,  well  filled  when  the  space  to  be  covered  is  large,  and 
partly  exhausted  on  the  blotting-pad  when  there  is  little  to  do 
beyond  sharpening  out  particulars  with  washes  and  touches  of 
shadow  tint  or  semi-tone,  thus  adding  brilliancy  to  the  lights  by 
contrast,  as  well  as  a  means  for  bringing  into  notice  all  less 
important  details,  which  contribute  their  share  to  the  work,  and 
also  the  innumerable  accidental  projections  to  be  found  on 
uneven  surfaces.  When  washing  in  broad  flat  tones,  the  brush 
may  be  held  at  an  angle  of  about  40°  ;  but  for  touching  in,  or 
making  out  details,  it  must  be  held  in  an  almost  perpendicular 
position,  so  that  we  may  have  an  entire  command  of  the  point ; 
in  such  a  position,  the  point  may  be  guided  in  all  directions 
with  the  greatest  freedom.  The  above  remarks  have  especial 


!  preserve  the  forms  and  masses  of  the  light  clouds.  There  must 
!  be  plenty  of  colour  in  the  brush,  but  it  must  not  be  overcharged, 
as  too  much  will  cause  blots ;  too  little  will  not  only  dry  before 
we  are  prepared  to  soften  some  of  the  edges,  but  will  very 
probably  produce  cut-shades  and  other  disagreeable  results  that 
will  make  the  sky  look  hard  and  heavy.  The  brush  moderately 
filled  when  dragged  over  the  paper  will  leave  many  spaces  of 
various  forms  and  sizes  untouched  ;  with  judicious  management, 
the  lights  thus  left  may  be  converted  into  bright  airy  clouds 
floating  across  the  sky  represented  by  the  colour.  Whilst  it  is 
wet,  wash  the  brush,  draw  it  across  the  blotting  pad,  and  soften 
off  most  of  the  under  edges  of  these  light  spaces  ;  some  of  these, 
in  both  figures,  are  marked  a  upon  the  edges  to  be  washed  off. 
We  advise  our  pupils  to  practise  several  times  this  method  of 
partly  floating  and  partly  dragging  in  a  sky,  either  from  Nature 
or  (as  the  colour  we  are  using  is  sepia  only)  from  good  engrav- 
ings :  much  profit  may  be  derived  from  these,  as  our  remarks 
apply  especially  to  the  forms  of  clouds  and  the  proportions  of 
light  and  shade  employed  in  representing  them.  In  Fig.  3  only 
one  tone  is  used  in  the  sky,  shadows  being  omitted.  In  Fig.  4 
the  process  is  further  carried  out  by  the  addition  of  shadows. 
Let  the  sides  turned  away  from  the  light — viz.,  at  b  b  in  both 
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examples— be  painted  with  a  somewhat  darker  tone  than  the  one 

same  way  as  before.   Our  i>n  .break 

off  the  edges  in  not  to  wash  them  uniformly  .l..wn  to  a  smooth 

ited  shade.    This  would  msJcu  the  olouds  too  solid,  but  \>y 

•.if  the  edges  with  a  clean  bruah  (au>i«t,  Imt  not  too  wet, 

us  t  :..•  «...  t.-r  would  run  into  the  colour,  and  spoil  the  whole),  we 

produce,  without  any  Booming  effort  on  our  part,  other 

mediate  tonoB  in  unison  with  the  extremes,  as  well  as  many  sharp 

nii'l  bright  prominences  peculiar  to  olouds.    On  the  lower  part 

of  the  sky,  as  we  approach  the  horizon,  we  may  pass  some  light 

tone  nearly  over  the  whole.     This  may  be  a  broken  one  also, 

but  no  extremes  of  light  and  shade  must  be  introduced  hero,  as 

til  a  « low  troy  all  afirial  perspective  by  bringing  the  lower 

parts  too  forward.     The  only  exception  to  this  last  remark  is  in 

the  oaae  of  evening  effects.    When  the  sun  is  low,  then  its  rays 


out,  leaving  the  sky  to  appear  through  the  stums  and  foliage. 
From  the  position  of  the  son,  there  will  be  very  little  of  the  tree 
in  positive  light,  excepting  some  of  the  tips  of  the  upper  branches. 
These  most  be  painted  with  a  lighter  colour.  As  the  tone  of  the 
building  most  altogether  be  darker  than  the  sky,  wash  a  light 
tint  over  the  end,  side  of  the  tower,  and  the  roof,  bringing  down 
the  same  colour  at  the  same  time  into  the  broad  shadow  on  th* 
front,  which  must  be  broken  (as  previously  explained  in  painting 
the  sky),  with  a  light  hand  scattering  it  over  parti  only.  Thia 
manner  of  breaking  the  tints,  especially  over  old  walls,  has  an 
excellent  effect  in  helping  to  give  that  variety  of  colour  and  semi- 
tone on  the  surface  which  is  so  common  to  them.  As  the  light 
of  the  sky  must  be  reflected  in  the  lake  in  front,  to  give  the 
appearance  of  water,  the  whole  of  the  ground  near  it  before  th» 
building,  and  in  the  foreground,  may  receive  a  general  wash. 
similar  to  the  lighter  parU  of  the  building.  The  reflection  of 


tig.    4. — TREATMENT   OF   BACKGROUND,    MIDDLE    DISTANCE,   AND    FOREGROUND. 


illuminate  the  lower  clouds  with  greater  brilliancy.  The  distant 
hills  of  Fig.  4  are  painted  with  the  same  tone  as  the  upper  part 
of  the  sky,  the  middle  distance  with  the  colour  of  the  cloud 
shadows,  and  the  foreground  with  a  darker  mixture.  The  streak 
of  horizontal  light  near  the  foreground  is  the  effect  of  the  re- 
flected light  of  the  sky  upon  the  water,  and  it  gives  us  the  oppor- 
tunity of  bringing  the  light  down  into  the  landscape.  The 
distant  hills  of  Fig.  3  must  be  treated  similarly  to  those  of 
Fig.  4.  The  side  of  the  building  in  shadow  may  be  done  with 
the  same  colour,  and  as  the  sun  is  behind  the  picture — that  is, 
the  building  is  between  the  sun  and  the  spectator  (see  Lessons 
in  Geometrical  Perspective,  XVIII.,  p.  392,  Vol.  IV.),  the  whole 
front  of  the  building  will  be  in  shadow,  having  its  cast  shadow 
on  the  ground  before  it.  This  latter  may  be  done  with  the 
same  colour,  although  afterwards  it  will  be  necessary  to  make 
it  darker  than  the  broad  shadow,  as  the  light  reflected  from  the 
ground  will  brighten  the  broad  shadow  of  the  building.  Some  of 
the  more  general  tones  of  the  foreground  may  bo  painted  at  the 
siim  time.  The  hedge-row  in  the  middle  distance  must  partake 
f  of  the  same  colour  as  the  building,  both  being  about  the  same 
distance  from  the  front.  Make  a  darker  tint  than  has  been  yet 
used  for  the  tree,  with  which  the  greater  portion  must  be  made 


the  building  will  materially  help  in  giving  character  to  the  water. 
The  making  out  of  the  reflection  should  bo  done  with  the  shadow 
colour  of  the  building,  drawing  the  brush  downwards  from  the 
bank,  being  careful  to  make  the  end  of  the  reflection  perpen- 
dicular  to  the  end  of  the  object  reflected,  and,  before  it  is  quite 
j  dry,  take  a  somewhat  darker  tone,  and  intersperse  it  in  the  same 
!  perpendicular  manner  amongst  those  parts  of  the  reflection 
which  require  it,  being  guided  by  the  corresponding  parts  in  the 
building.  Lastly,  the  extreme  depths  of  colour  must  be  con- 
fined to  the  tree  and  the  foreground,  which  must  bo  executed 
chiefly  in  sharp  touches,  regarding  the  forms  of  the  objects  and 
their  accompanying  details.  This  kind  of  treatment  will  give 
contrast  to  the  lights,  and  decision  of  form  and  character  to 
everything  placed  prominently  in  the  picture. 

As  we  have  often  remarked  in  our  "  Lessons  in  Drawing," 
our  pupils  must  not  be  disheartened  if  they  do  not  succeed 
in  producing  a  fair  copy  of  our  illustrations  even  after  many 
attempts  :  they  must  be  content  to  persevere,  bearing  in  mind 
that  perseverance  never  fails  to  yield  its  fruits  in  due  season. 
It  is  also  almost  needless  to  point  out  that  copies  of  our  wood- 
cuts should  not  be  made  of  the  same  size,  but  on  a  scale  giving 
a  picture  of  at  least  four  times  the  area. 
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PNEUMATICS.— IV. 

THE      BAROMETER      (continued)  HOW     USED      TO      FORETELL 

CHANGES  IN  THE  WEATHER — SELF- REGISTERING  BAROMETER 
HOW   USED    TO    MEASURE    HEIGHTS. 

MANY  very  skilful  arrangements  have  been  made  to  guard 
against  the  errors  referred  to  in  our  previous  lesson ;  and  a 
barometer  was  constructed  some  time  since  by  a  gentleman  in 
Birmingham,  which  embraced  nearly  all  these.  The  surface  of 
the  water  in  the  reservoir  was  covered  with  oil  to  tho  depth  of 
an  inch  or  two,  so  as  completely  to  exclude 
the  air ;  the  upper  part  of  the  tube  was  pro- 
longed into  a  spiral  coil,  which  could  be 
cooled  so  as  to  condense  the  vapour ;  the 
utmost  care  was  also  taken  in  filling  the 
tube.  It  was  then  found  to  be  very  much 
more  sensitive  than  the  common  mercurial 
barometer.  During  a  storm,  while  the  latter 
only  showed  a  slight  variation,  this  showed 
extensive  oscillations  rapidly  succeeding  each 
other.  It  was  found,  too,  that  changes  in 
the  air  were  shown  by  this  a  full  hour  sooner 
30 I  than  by  the  ordinary  instruments  ;  but,  de- 

spite these  facts,  the  common  barometer  is 
the  more  to  be  depended  on,  in  the  long  run, 
as  the  mercury  only  evaporates  in  a  very 
slight  degree,  and  is  easily  obtained  per- 
fectly pure.  By  means,  too,  of  a  sliding 
scale  called  a  vernier  (Fig.  11),  the  height 
can  with  ease  be  read  to  within  rta  of  an 
inch,  and  this  is  sufficient  for  most  purposes. 
The  vernier  consists  of  a  pointer  attached  to 
a  scale,  which  can  be  moved  up  and  down  so 
as  to  adjust  it  exactly  to  the  level  of  the 
mercury.  The  ordinary  scale  is  divided  into 
inches  and  tenths  of  an  inch ;  the  vernier, 
however,  is  exactly  It's  inches  long,  and  is 
divided  into  ten  equal  parts.  Each  division 
is  therefore  ^njth  of  an  inch.  If  any  division 
of  this  be  made  to  correspond  with  one  on 
the  ordinary  scale,  the  adjacent  divisions  on 
each  will  be  rJs  of  an  inch  apart,  the  next 
T$^,  and  so  on.  The  divisions  on  it  are 
Fig.  11.  marked  downward,  1  being  at  the  top.  Now 

we  will   suppose   the  mercury  to  stand  as 
shown  in  the  figure ;  the  pointer  is  adjusted  to  the  level,  and 
we  immediately  see  that  the  height  is  somewhere  between  29'8 
and  29'9.     We  now  run  our  eye  down  the  vernier  till  we  find 
the  division  which  is  most  nearly  even  with  one  in  the 
A       other  scale ;  this  is  the  one  marked  6.    The  level  is  there- 
fore rStj  above  29'8,  or  29'86. 

In  a  barometer  the  mercury  always  clings,  to  a  certain 
extent,  to  the  side  of  the  tube,  and  thus  seldom  presents 
an  even  surface ;  the  readings  ought,  therefore,  to  bo  taken 
from  the  height  of  the  centre  of  the  column.     There  is 
one  great  advantage  derived  from  this,  viz.,  that  we  can 
see  at  a  glance  whether  it  is  rising  or  falling.     If  it  is 
rising,  the  surface  is  convex,  or  higher  in  the  middle,  that 
at  the  sides  being  kept  back  by  its  adhesion 
to  the  tube ;  while  if  it  is  falling,  the  surface 
is  concave. 

The  cistern  barometer  which  we  have  been 
considering  is  the  more  common  form  of  the 
instrument.  The  wheel  barometer  is,  how- 
ever, often  used,  and  we  must  therefore  give 
a  description  of  it  (Fig.  12).  It  consists  of 
a  large  dial-plate  fixed  near  the  lower  end  of 
an  oblong  case,  and  round  it  are  graduations 
from  28  to  31  inches,  and  also  the  words 
Stormy,  Much  Bain,  Bain,  Change,  Fine, 
Set-fair,  and  Very  Dry.  A  hand,  turning  on 
an  axle,  points  to  different  parts  of  the  face, 
and  thus  gives  the  readings.  If  we  open  the 
case  behind,  we  shall  see  that  the  main 
difference  is  that  the  end,  instead  of  opening 
into  a  cistern,  is  turned  up  to  a  height  of  6 
or  7  inches,  and  a  float  G  rests  upon  the  surface  of  the  mer- 
cury in  this  limb.  This  float  is  attached  to  a  cord,  which 


Fig.  12. 


passes  over  the  wheel  H,  and  has  a  small  counterpoise,  w 
fastened  to  the  other  end.  The  hand  seen  on  the  dial-plate  is 
attached  to  this  wheel.  When  tiiC  mercury  falls  in  the  limb 
A  B,  it  rises  in  the  shorter  limb  B  c  to  an  equal  eiisr.t;  the  float 
is  therefore  raised,  and  the  weight  w  turns  the  hand,  which 
thus  shows  the  height.  On  tho  mercury  falling  again,  tha 
weight  of  Q  more  than  balances  w,  and  brings  the  hand  back 
again.  In  this  form  of  barometer  the  surface  of  the  mercury 
cannot  be  seen  so  as  to  tell  whether  it  is  rising  or  falling ;  an 
additional  hand,  worked  by  a  small  handle  below,  is,  however, 
placed  on  the  dial,  and  registers  the  position  at  any  time,  and 
thus  shows  at  once  whether  it  has  risen  or  fallen  since  it  was 
last  set. 

The  upturned  end  of  the  barometer  is  sometimes  enlarged, 
and  a  stop-cock  inserted  just  under  the  enlargement,  so  that  by 
inclining  the  tube  it  becomes  filled  up  to  the  top ;  the  tap  may 
then  be  closed,  and  the  superfluous  mercury  poured  away.  In 
this  way  it  may  be  carried  about  with  safety,  as  the  tube 
is  completely  filled,  and  all  vibration  thus  prevented.  On 
turning  the  tap,  and  placing  the  tube  in  a  vertical  position,  the 
pressure  will  at  once  be  shown.  Care  must,  however,  be 
taken  that  the  tube  is  vertical,  as  otherwise  the  mercury 
will  appear  to  stand  at  a  greater  height  in  the  tube  than  it 
really  does. 

A  brief  allusion  has  been  made  to  the  "  water  barometer," 
by  which  the  variations  of  the  weather  may  be  more  readily 
detected,  but  which  is  inconvenient  on  account  of  its  great 
length,  and  consequent  unwieldiness.  Among  curious  construc- 
tions on  this  principle  may  be  mentioned  the  "  water  barometer  " 
of  Otto  Guericke,  which  was  attached  to  a  wall  with  a  toy  in  the 
form  of  a  man  floating  on  the  water.  The  entire  tube  was 
hidden  behind  some  wainscoting,  so  that  the  little  figure  was 
only  seen,  appearing  and  disappearing,  as  the  weather  was  fine 
or  the  reverse. 

Having  seen  the  mode  of  construction  of  the  barometer,  and 
the  precautions  which  are  taken  to  en-ure  its  accurate  reading, 
we  must  now  see  the  way  in  which  it  is  employed  to  foretell 
changes  in  the  weather,  or  to  show  the  elevations  of  different 
places. 

The  barometer  itself  simply  informs  us  what  is  the  pressure 
exerted  by  the  air  at  any  time  and  place.  This  pressure  is 
found  to  exhibit  very  great  variations  from  time  to  time,  and 
one  of  the  causes  of  these  is  the  moisture  or  dryness  of  the  air. 
Moist  air — that  is,  air  charged  with  watery  vapour — is  found  to 
weigh  less  than  an  equal  bulk  of  dry  air.  This  seems  strange, 
but  the  barometer  shows  us  that  it  is  so  ;  and  we  have  a  further 
proof  of  the  fact  if  we  observe  the  smoke  from  a  chimney.  On 
a  fine  day  the  air  is  heavy,  and  buoys  it  up  in  an  almost  straight 
line,  while  on  a  damp  day  it  falls  heavily.  When,  therefore,  the 
air  is  charged  with  vapour,  its  pressure  diminishes,  and  the 
barometer  therefore  falls.  We  have  thus  this  general  rule  : — • 
When  the  barometer  is  low,  wet  or  windy  weather  may  be  ex- 
pected ;  and,  on  the  contrary,  when  it  is  high,  the  weather  will 
not  improbably  be  fine. 

This  rule,  however,  is  very  vague  ;  and  if  taken  by  itself  will 
often  mislead.  The  words  "much  rain,"  "rain,"  "change," 
"fair,"  etc.,  usually  inscribed  on  the  dial  of  a  wheel  barometer, 
are  also  almost  useless,  as  no  correct  inferences  can  be  drawn 
from  them,  the  actnal  height  at  which  the  barometer  stands 
being  a  far  less  certain  guide  than  the  fact  of  the  column  being 
in  a  rising  or  falling  state,  as  shown  by  the  convexity  or  con- 
cavity of  its  surface. 

There  are  three  things  which  mainly  affect  the  height  of  the 
mercury.  These  are — • 

1.  The  force  of  the  wind,  which  produces  variations  occasion- 
ally amounting  to  as  much  as  two  inches. 

2.  The  amount  of  moisture  in  the  air.     The  variations  from 
this  cause  amount  to  about  half  an  inch. 

3.  The  direction  of  the  wind ;   a  north-east  wind  having  a 
tendency  to  cause  a  rise,  and  a  south-west  wind  a  fall.      Theso 
variations  likewise  amount  to  about  half  an  inch. 

From  this  it  will  be  seen  that  wind  affects  the  barometer 
much  more  than  moisture  does.  It  is  important,  then,  to  notice, 
together  with  the  height  of  the  barometer,  the  direction  of  the 
wind,  and  likewise  the  temperature  at  the  time  of  taking  tho 
observation. 

Space  will  not  allow  us  here  to  give  full  instructions  as  to  in- 
terpreting the  barometer.  We  subjoin,  however,  a  few  general 
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rales,  and  also  the  instruction*  drawn  op  by  authority  of  tho 
<>f  Trade,  and  utmally  engraved  on  seamen'*  barometer*. 

fulW  mil-*  Hhutild  i-rocure  a  iinall  paui|.hl.-t 
oallutl  i  in-  "  Itaromotor  Manual,"  compiled  by  the  late  Admiral 
y  tor  the  Board  of  Trade : — 

The  I'.  northerly      Tho  barometer  fall*  for  southerly 

wni'i  Inoludlag  from  north-we*t  by  wiu<l(iu  .  iih-wut  by 

ih  to  the  eastward),  fur  dry  tho  noutli  to  DID  wuntward),  (or  wot 


or  lea*  wet,  (or  less  wind,  or  (or 

m  one  of  these  change*; 
Sxotpt  OD  a  few  ooouions  when 
now  come*  f rum  tho  north- 
.•>ifj  wiud. 


weather,  (or  stronger  wiud,  <>r  fur 
more  than  one  of  the**  change* ; 

Xxcipt  on  a  (ew  ooouions  when 
nMxUraU  wind  with  rain  or  snow 
comes  from  the  northward. 


i  omoter,  it  ahould  be  borne  in  mind,  show*  what  weather 

may  be  expected,  and  not  what  is  present.     A  rising  column 

usually  indicates  fair  weather ;  a  falling  column,  foul.     In  both 

oases,  the  more  gradual  the  rise  or  fall,  tho  longer  continuance 

weather  may  be  looked  for. 

!•'!>  ([tiuut  fluctuations  in  the  height  are  usually  a  sign  of 
unsettled  and  changeable  weather.  A  rapid  rise  also  indicate* 
unsettled  weather,  while  a  rapid  fall  frequently  presage*  a  storm. 

A  high  south-west  wind  nearly  always  causes  the  mercury  to 
stand  very  low,  even  if  no  rain  ensue ;  a  north-east  wiud  pro- 
diuvH  the  contrary  effect. 

Tiioro  are  two  corrections  which  have  to  be  introduced  into 
the  readings  of  barometers  if  we  would  compare  them  with 
those  of  others  at  different  places.  The  first  is  a  correction  for 
the  height  above  the  level  of  tho  sea  at  half  tide.  This  is  taken 
as  the  standard  height ;  and  it  is  clear  that  if  tho  barometer  is 
raised  above  this  level,  a  portion  of  tho  atmosphere  is  left  below 
it,  and  the  pressure  is  therefore  less  by  this  amount. 

It  is  found  that  an  elevation  of  ninety  feet  causes  a  diminu- 
tion in  the  height  of  the  column  of  about  1*5  of  an  inch,  and 
this  amount  must  therefore  be  added  to  the  observed  reading. 
This  fact  in  itself  shows  how  worthless  tho  words  on  a  weather- 
glass are,  for  in  a  valley  it  may  stand  at  "fair,"  while  on  an 
elevation  near  by  it  points  to  "  rain."  The  fact  of  its  being  on 
the  ground  floor  or  at  the  top  storey  of  a  house  is  quite  sufficient 
to  alter  the  reading  if  the  barometer  bo  a  good  one. 

The  second  correction  that  has  to  be  made  is  for  temperature. 
Mercury  is  very  sensitive  to  heat,  and  expands  considerably  by 
it,  thereby  becoming  lighter ;  a  longer  column  will,  therefore,  be 
sustained  by  the  pressure  of  the  air.  The  difference  caused  by 
this  is  found  to  be  about  rib  of  an  inch  for  every  10P  above 
freezing-point,  or  32°,  and  this  amount  must  therefore  be  de- 
ducted from  the  observed  reading. 

Apart  from  the  irregular  fluctuations  which  we  have  been  con- 
sidering, there  is  a  regular  daily  variation  arising  from  tides  in 
the  atmosphere,  for  the  aerial  ocean,  like  the  aqueous,  has  its 
periods  of  ebb  and  flow.  The  tides,  however,  are  solar  tides, 
being  apparently  caused  rather  by  the  heat  of  the  sun  than  by 
its  attraction  of  the  air,  and  hence  they  occur  at  a  regular  time 
every  day,  and  are  always  of  one  uniform  height,  the  phenomena 
of  spring  and  neap  tides  not  being  observed. 

In  temperate  climates  this  fluctuation  is  but  little  noticed,  as 
it  only  amounts  to  yfoj  or  T&JI  of  *n  inch,  and  is  therefore  hidden 
by  the  larger  fluctuations  before  mentioned ;  if,  however,  we 
take  the  average  of  a  continued  series  of  hourly  observations, 
we  shall  find  that  the  daily  maximum  height  is  attained  about 
nine  o'clock  in  the  morning,  and  the  same  hour  in  the  evening, 
while  the  time  of  least  elevation  is  about  three  o'clock. 

In  tropical  regions  the  accidental  variations  of  the  barometer 
are  very  slight,  as  the  wind  and  the  moisture  there  are  not  sub- 
ject to  the  variations  they  exhibit  in  temperate  climates.  Its 
fluctuations,  therefore,  occur  with  the  utmost  regularity,  and 
range  over  about  ft  of  an  inch ;  and  it  is  of  little  use  there  in 
foretelling  the  weather,  except  at  rare  intervals,  when  a  sudden 
and  great  fall  of  the  mercury  is  the  precursor  of  a  terrible 
storm  or  hurricane. 

In  many  places  daily  registers  are  kept  of  the  variations  in 
the  barometer,  the  wind,  and  the  temperature,  and  careful 
observers  are  needed  in  other  places,  as,  by  comparison  of  such 
tables,  many  important  meteorological  questions  may  not  im- 
probably be  solved.  The  height  at  noon  is  usually  about  the 
average  of  that  during  the  day ;  if,  therefore,  only  one  observa- 
tion can  be  taken,  it  should  be  at  that  hour ;  but  if  two  observa- 
tions can  be  taken,  it  is  better,  and  then  nine  and  three  are 
about  the  most  favourable  times. 


In  observatories  where  it  U  required  to  keep  a  record  of  thece  . 
variation*,  a  *elf-regi*tering  apparatus  U  employed.    This  i*  • 
usually  adapted  to  a  wheel  barometer,  the  float  Mag  attaehed  ' 
to  the  thorter  end  of  a  light  and  well-balanced  lerer.    The 
longer  end  of  thu  *om«time*  oarriee  a  pointer,  which  i*  caused 
by  clockwork  to  prick  a  hole  at  regular  interval*  in  a  ruled  card, 
moved  *low!y  under  the  point.    The  line  joining  thane  mark* 
•how*  the  change*  in  the  height  of  the  colnmn. 

Most  mechanical  arrangement*  for  registering  reading*  Are, 
howerer,  liable  to  get  oat  of  order,  and  have  the  disadvantage 
of  marking  tho  height  at  utatod  interval*  only,  instead  of  giving 
a  continual  line,  and  thut  many  minor  variation*  are  loci.  The 
aid  of  photography  ha*,  therefore,  been  called  in,  and  tbi*  diffi- 
culty obviated.  The  barometer  i*  placed  in  a  darkened  room, 
and  a  small  mirror  i*  *o  arranged  that  it  U  turned  by  the  ruing 
and  falling  of  tho  column.  A  imall  ray  of  light  ic  admitted  by 
an  opening  in  a  shutter,  or,  a*  i*  more  commonly  the  ca*e,  the 
light  of  a  powerful  lamp  i*  concentrated  by  a  lens,  and  the  ray 
of  light  from  this  falls  on  tho  mirror.  A  *heet  of  sensitised  paper 
i*  BO  placed  a*  to  receive  the  reflected  ray,  and  a*  thu  paper  i* 
slowly  and  evenly  moved  on  by  mean*  of  clockwork,  a  faint 
trace  is  left  on  it,  which  accurately  shown  every  variation,  bow- 
ever  alight,  in  the  height  of  a  column.  The  trace  on  the  paper 
can  afterwards  be  developed  and  fixed,  so  that  it  may  be  kepi 
as  a  permanent  register  of  the  varying  pressure  of  the  air.  A* 
the  ray  answers  tho  purpose  of  a  long  lever  without  weight, 
variation*  of  ^  of  an  inch  may  be  distinctly  recorded  in  thi* 
way. 

Having  now  seen  sot  lething  of  the  way  in  which  the  baro- 
meter is  used  as  a  weather-glass,  we  must  just  glance  at  the  other 
important  use  to  which  it  is  applied,  viz.,  a*  a  mean*  of  ascer- 
taining the  elevations  of  mountains  or  other  eminence*.  This 
was  the  first  use  to  which  it  was  put,  and  it*  indication*  in 
this  respect  are  more  to  be  depended  on  than  in  foretelling  the 
weather.  Pascal's  celebrated  experiment  showed  the  principle, 
though  he  did  not  understand  the  mode  of  calculation. 

If  the  atmosphere  were  of  equal  density  throughout,  there 
would  be  no  difficulty  whatever  in  the  matter,  for  then  the 
diminution  in  the  length  of  the  colnmn  of  mercury  supported 
would  be  exactly  proportional  to  the  elevation  attained,  and  a* 
we  have  already  seen  that  an  elevation  of  ninety  feet  cause*  a 
fall  of  about  ^  of  an  inch,  we  should  merely  have  to  allow  900 
feet  for  every  inch,  and  should  thus  ascertain  the  elevation. 

This,  however,  is  not  the  case,  for  every  portion  of  the  air  is 
compressed  by  the  weight  of  that  above  it,  and  thus  the  density 
diminishes  rapidly  as  we  ascend.  It  is  usually  reckoned  that 
one-half  of  the  entire  atmosphere  is  passed  at  an  elevation  of  a 
little  less  than  three  miles,  though  its  extreme  limit  is  supposed 
to  be  at  an  elevation  of  not  less  than  forty-five  or  fifty  miles, 
and  perhaps  more. 

The  exact  calculation  of  height  by  means  of  tho  barometer  i* 
a  rather  complicated  process,  and  involves  higher  branches  of 
mathematics  than  we  can  well  introduce  here :  the  following 
simple  rule  will,  however,  give  a  very  close  approximation  to 
the  true  height,  especially  if  it  be  not  greater  than  5,000  or 
6,000  feet  :— 

Ascertain  the  height  at  which  the  barometer  stand*  at  the 
level  from  which  the  measurement  is  to  be  taken,  and  also  note 
the  reading  at  the  highest  point  attained,  the  height  will  then 
be  shown  by  the  following  rule  of  three  sum  : — As  the  sum  of 
the  two  readings  is  to  their  difference,  so  52,000  feet  is  to  the 
height  required.  Suppose,  for  example,  that  the  barometer  at 
the  level  of  the  sea  stands  at  29'76  inches,  and  at  the  summit 
of  the  mountain  at  26-18,  wo  have  the  sum  of  the  readings,  or 
29-76  -f-  26-18  =  55'94,  and  their  difference  =  3'58,  the  equation 
will  therefore  stand  thus : — 

As  55-94  :  3-5  :  :  52,000  :  3.327. 
The  height  of  the  mountain  is  therefore  3,327  feet 

As,  however,  the  temperature  usually  diminishes  as  we  ascend, 
this  will  interfere  a  little  with  the  result.  We  must  therefore 
notice  also  the  temperature  at  each  place,  and  allow  for  the 
difference  as  before,  by  deducting  from  the  reading  at  the  level 
where  the  temperature  is  higher  j^  of  an  inch  for  every  ten  de- 
grees difference  in  temperature. 

If  the  weather  be  at  all  variable,  or  the  ascent  occupy  a  little 
time,  it  is  far  better  to  have  another  observer  at  the  level  of  the 
ground,  and  thus  let  two  simultaneous  observations  be  taken, 

as  all  risk  of  variation  is  thus  avoided. 

* 
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THE     THEORY    AND     PRACTICE     OF 
EDUCATION.— VI. 

DUTIES    AND    QUALIFICATIONS    OP    TEACHERS CONCLUSION. 

WE  have  now  arrived  at  the  last  of  our  short  series  of  papers 
on  the  Theory  and  Practice  of  Education ;  it  will  be  proper, 
therefore,  to  review  the  ground  which  we  have  passed  over  in 
our  previous  articles,  and  to  conclude  by  offering  a  few  practical 
remarks  on  the  duties  and  necessary  qualifications  of  the  agents 
by  whom  the  great  work  of  education  is  carried  on.  In  taking  this 
course,  our  especial  object  will  be  to  assist  young  teachers  in  day 
and  evening  schools,  and  the  teachers  of  Sunday-school  classes. 

We  commenced  our  first  paper  by  remarking  that  one  of  tho 
best  tests  of  the  real  possession  of  knowledge  is  the  ability  to 
teach  it,  and  we  now  earnestly  advise  our  young  friends  to  apply 
this  test  on  every  possible  occasion.  Self -improvement  societies 
and  evening  lectures  and  classes  give  them  an  excellent  oppor- 
tunity of  doing  this ;  and  if  they  are  unable  to  join  some  one  or 
more  of  these,  there  still  remain  many  ways  by  which  they  can 
in  this  manner  at  once  fix  their  acquirements  in  their  own 
minds,  and  become  the  means  of  benefiting  others.  The  im- 
portant fact,  that  whether  we  desire  it  or  no,  our  education  is 
going  on  from  the  first  days  of  our  existence  in  this  world  to 
the  last,  was  strongly  insisted  on  ;  and  the  paper  closed  by 
pointing  out  the  necessity  of  acquiring  good  habits  and  useful 
knowledge,  lest  evil  influences  should  gain  the  mastery,  and 
debase  and  ultimately  ruin  both  soul  and  body. 

The  second  paper  gave  a  rapid  analysis  of  the  powers  and 
faculties  of  the  mind.  We  were  led  to  take  this  course  by  the 
strong  conviction  that  education,  to  be  sound  and  effectual, 
must  be  so  given  as  to  cultivate  and  train  tho  various  parbs 
which  make  up  tho  mental  and  spiritual  constitution  of  man. 
This  idea  is  by  no  means  a  new  one,  but  it  has  hitherto  failed 
to  reach  the  consciousness  and  guide  the  practice  of  the  great 
majority  of  those  who  direct  and  influence  the  education  of  thj 
people.  Both  writers  and  teachers  fail  to  perceive  its  importance ; 
thus  their  action  for  the  most  part  is  empirical,  founded  on 
experiments  and  losing  sight  of  principles.  A  medical  prac- 
titioner who  is  ignorant  of  the  anatomy  of  the  Imtnan  body, 
and  who  judges  of  diseases  and  their  cure  without  a  competent 
knowledge  of  the  various  structures  and  tissues  of  the  human 
framework,  and  of  the  various  symptoms  by  which  their  healthy 
or  diseased  condition  is  indicated,  is  styled  a  quack;  but  we 
are  still  without  a  term  by  which  to  designate  those  who  aspire 
to  conduct  the  far  more  important  work  of  educating  the  mind, 
while  they  are  destitute  of  any  definite  and  clear  knowledge  of 
its  various  faculties  and  functions. 

Our  third  paper  was  fully  occupied  in  presenting  an  outline 
of  the  principal  subjects  of  human  knowledge,  and  in  defining 
the  objects  which  should  be  borne  in  mind,  both  in  the  selection 
of  subjects  and  in  the  methods  employed  in  imparting  them. 
We  sought  to  appraise  the  relative  value  of  the  various  studies 
to  which  attention  was  directed,  and  to  give  some  slight  indi- 
cation of  the  order  in  which  they  should  be  taught.  In  the 
course  of  these  remarks,  we  took  occasion  to  notice  the  almost 
exhaustive  series  of  lessons  which  fill  the  pages  of  the  POPULAR 
EDUCATOR;  we  know  of  no  other  collection  so  worthy  the  notice 
and  earnest  study  of  young  persons  who  desire  to  occupy  their 
leisure  time  in  furnishing  their  minds  with  interesting  and 
useful  material,  and  in  acquiring  information  which  can  scarcely 
fail  to  be  both  pleasant  and  profitable.  The  principle  which, 
in  our  opinion,  should  guide  the  student  in  his  selection  of 
studies,  and  the  teacher  in  the  formation  of  his  programme  is, 
irst  to  lay  a  wide  and  stable  foundation  by  selecting  one  or 
more  subjects  from  each  of  the  four  great  departments  of  know- 
ledge— Language,  Mathematics,  Science  and  Art;  and  when 
these  are  well  worked  into  the  mental  being,  to  select  some  one 
subject  on  which  to  expend  the  chief  portion  of  their  labour  and 
time,  so  that  they  may  attain  to  special  excellence  in'  this 
chosen  department. 

The  history  of  education  engaged  our  attention  in  the  fourth 
paper,  and  short  sketches  of  a  few  of  the  leading  educators 
vere  given ;  and  our  last  article  was  entirely  taken  up  by  as 
complete  an  elucidation  of  the  principal  methods  of  instruction 
now  in  use  as  our  limits  allowed.  We  propose  to  devote  the 
remainder  of  this,  our  concluding  paper,  to  the  consideration 
of  various  matters  in  connection  with  the  teacher. 

The  teacher  is  undoubtedly  the  keystone  of  success  in  every 


system  of  education-— tho  pivot  on  which  all  real  improvement, 
turns.  The  legislature  may  decree  that  schools  shall  be  built 
in  every  locality  in  the  kingdom,  and  may  persuade  or  compel  all 
children  of  school-age  to  enter  them ;  systems  the  most  perfect 
may  be  formed,  and  methods  of  greatest  power  may  be  elabo- 
rated ;  but  unless  the  teacher  is  well  prepared  for  his  work,  and 
puts  his  whole  heart  and  soul  into  it,  every  effort  will  bo  in 
vain,  and  we  shall  still  be  confronted  by  an  uneducated  people ; 
day-schools  will  fail  to  produce  the  results  for  which  we  are  now 
so  earnestly  striving,  and  Sunday-schools  will  be  an  eyesore  and 
a  blot  instead  of  a  blessing.  Every  possible  effort  should,  there- 
fore, be  put  forth  to  train  our  teachers  for  their  laborious  task, 
and  to  excite  and  encourage  them  to  the  skilful  and  conscien- 
tious discharge  of  their  duty. 

Knowledge  is  the  first  and  primary  requisite  of  those  who 
take  upon  themselves  the  high  office  of  instructing  others,  and 
those  who  enlist  in  the  ranks  of  amateur  or  professional 
teachers,  whether  in  Sunday  or  day  schools,  should  omit  no 
opportunity  of  adding  to  their  stock.  The  various  branches  of 
learning  are  so  intimately  connected,  and  bear  so  closely  upon 
each  other,  that  it  is  almost  impossible  to  teach  one  subject 
well  without  a  fair  amount  of  information  on  many  others. 
Even  in  an  ordinary  reading  lesson,  whether  on  a  secular  sub- 
ject or  one  taken  from  Holy  Scripture,  it  often  surprises  even 
tho  teacher  himself  to  find  how  much  of  the  knowledge  which 
he  possesses  on  other  matters  is  needed  to  elucidate  the  lesson 
before  him.  And  the  better  the  teacher,  the  more  certain  is 
this  to  be  the  case.  A  large  and  varied  fund  of  knowledge  is, 
therefore,  an  indispensable  qualification  for  the  teacher's  office. 

But  not  only  does  a  teacher  require  a  large  amount  of  varied 
information  ;  he  must  also  learn  to  reproduce  it  in  a  systematic 
and  orderly  manner.  For  the  purpose  of  acquiring  this  habit, 
tho  young  teacher  should  analyse  every  subject  which  he  has  to 
teach  into  the  sereral  parts  of  which  it  is  composed,  and  then 
exercise  his  power  of  synthesis  by  putting  these  parts  together 
again  in  the  exact  order  in  which  he  intends  to  teach  them. 
He  should  do  this  without  reference  to  books,  so  that  he  may 
render  his  mind  familiar  with  these  processes.  A  similar  course 
should  be  adopted  with  every  separate  lesson  before  it  is  pre- 
sented to  his  pupils.  Proceeding  in  this  way,  and  arranging 
every  idea  in  a  natural  and  orderly  manner,  so  that  each  one 
may  lead  without  abruptness  into  that  which  follows  it,  his 
teaching  will  daily  become  more  useful  and  pleasant,  and  tho 
laborious  application  which  such  a  course  necessitates  will  find 
its  duo  reward  in  tho  rapid  improvement  and  increasing  attach- 
ment of  his  pupils. 

The  ability  to  teach  a  large  number  of  scholars  at  the  same 
time  is  another  most  important  requirement  in  a  teacher.  This 
is  called  "  collective  teaching,"  as  distinguished  from  the  in- 
struction of  individual  pupils.  This  power  of  dealing  with 
numbers  while  imparting  instruction  is  by  no  means  insisted 
upon  with  sufficient  earnestness  by  writers  on  the  teacher's 
work.  It  is  a  most  important  question  to  every  instructor  in  a 
school,  in  what  manner  he  shall  arrange  and  classify  numbers, 
differing  in  both  knowledge  and  mental  power,  so  as  to  lead 
them  on  together,  without  material  loss  of  time  to  any.  When 
a  teacher  has  acquired  this  power,  his  capacity  for  usefulness 
is  multiplied  many  times ;  and  experience  shows  that  by  thus 
learning  to  act  on  numbers  at  once,  the  work  of  both  teacher 
and  scholars  becomes  more  pleasant  and  delightful.  Tho 
drudgery  of  mental  drill  seems  to  drop  out  of  sight,  while 
students  and  tutor  travel  on  together  in  sweet  companionship 
along  the  same  road  to  the  same  end. 

The  power  to  maintain  order,  and  ability  to  teach,  are  the 
prime  requisites  to  success  in  collective  instruction,  and  the 
former  depends  very  much  on  the  latter.  A  few  hints  on  the 
means  of  obtaining  and  securing  these  will  not,  therefore,  be 
out  of  place. 

1.  The  first  and  most  important  point  is,  that  the  teacher 
should  be  well  prepared,  that  his  mind  should  be  full  of  his 
subject,  so  that  there  may  be  no  room  for  hesitation  in  hia 
manner.  Should  he  show,  by  frequent  stoppages,  by  self- 
contradiction,  and  by  a  doubtful,  f;oble,  hesitating  mode  of 
utterance,  that  he  has  failed  to  make  himself  master  of  what 
he  professes  to  teach,  and  has  lost  all  confidence  in  himself, 
he  will  stand  self -convicted  of  charlatanism ;  respect  for  him 
will  pass  away  from  tho  minds  of  his  hearers,  and  order  and 
discipline  will  give  plae?  to  confusion  and  riot. 
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2.  The   teacher   must   cultivate  ft  firm,  active,    and   lively 

.  HUSH  both  of  eye  and  ear.     He  should  be 

iil.i.-  instantly  to  discover  the  tditchtoHt  indication  of  inatton- 

tii.n  ,,r  in  any  membor  of   the  class,  and  to  arreit 

the  miK,''»g  inturoat  by  aome  appropriate  question  or  remark 

directed  to  the  offending  individual  ;  an  1  should  tliit  not  suffice, 

to  remove  t  iho  class  than  to 

<  lie  contagion  of  hia  examplo  t  >  spread. 

3.  The  pupil*  who  are  receiving  the  same  lesson  ihould,  M 
nmrly  as  possible,  be  of  the  asune  degree  of  manfeal  capacity, 
..t'M.-nvUe  the  huigoage  and  ideas  •oitable  to  one  portion  will 
not  appeal  to  the  understanding  and  secure  the  attention  of  the 
remainder. 

4.  The  language  should  be  aa   simple  as   poanible,  and  the 
questions  as  short  as  is  consistent   with   clearness.     This  is 

-t  the  highest  attainment  of  a  teacher.  Not  uufru- 
<[iiontly  teachers  forgot,  while  giving  their  lessona,  that  every 
word  which  H  not  needed  to  make  a  thought  clear,  only  serves 
to  render  it  more  obscure. 

.•ry  point  in  the  lesson  should  be  pictured  out,  by 
which  wu  in.-  ui  that  the  ideas  of  the  various  things  treated 
of  in  tho  loason  should  bo  clearly  and  graphically  represented 
to  tho  minds  of  the  pupils.  This  is  effected  by  the  aid  of 
appropriate  words,  assisted  by  the  movements  of  the  teacher, 
by  diagrams,  specimens,  models,  maps,  black-board  sketches, 
etc.  This  graphic  ability,  or  power  of  effective  description,  is 
Another  invaluable  attribute  of  a  good  instructor,  and  should 
be  earnestly  and  persevoringly  cultivated. 

6.  There  should  bo  much  individual  questioning.  In  this 
way  real  progress  is  continually  tested.  Tho  teacher's  eye 
should  pass  rapidly  about  over  the  class,  or  rather  should  take 
in  every  pupil  at  a  glance,  and  his  finger  should  single  out 
one  and  another  to  give  answers  to  his  questions.  The  dull, 
the  lazy,  and  the  backward  should  most  often  be  subjected  to 
this  searching  scrutiny. 

We  have  made  these  few  remarks  with  a  view  to  assist  young 
teachers  in  their  attempts  to  obtain  and  secure  attention.  Some 
inexperienced  persons  may  indeed  imagine  that  we  have  wandered 
from  our  object,  and  have  rather  been  pointing  out  the  way 
to  teach.  That  is  just  what  we  have  been  doing ;  for  to  teach 
well,  and  to  suit  instruction  to  the  capacities  of  those  who  are 
to  receive  it,  is  to  gain  and  rivet  their  attention,  and  to  ensure 
their  progress. 

An  acquaintance  with  Mental  Science  is  another  important  re- 
quisite in  tho  education  of  teachers.  Nor  must  they  confine  their 
attention  to  books,  but  must  make  the  living  human  being  tho 
subject  of  their  investigations,  while  by  no  means  neglecting  the 
study  of  the  best  literature  which  deals  with  this  important 
branch  of  science.  Thus  extending  and  expanding  the  short 
sketch  of  the  human  faculties  which  is  found  in  one  of  our 
articles  in  the  present  series,  they  will  learn  to  look  on  their 
profession  in  its  most  useful  and  benevolent  aspect,  and  will 
not  only  be  able  to  develop  the  senses  and  train  the  intellect 
of  their  scholars  in  a  more  orderly  and  systematic  manner,  but 
will  also  seo  and  acknowledge  the  prime  necessity  and  the  best 
means  of  acting  on  their  various  emotions,  and  of  leading  them 
to  form  suitable  habits. 

Proceeding  thus,  it  will  soon  be  found  that  the  love  of  appro- 
bation is  an  emotion,  the  judicious  cultivation  of  which  will 
greatly  aid  the  preceptor  in  gaining  and  preserving  that  in- 
fluence over  his  scholars,  without  which  all  his  efforts  to  teach 
and  train  will  be  comparatively  useless.  The  emotion  of  fear 
is  too  often  abused  for  this  purpose.  This  feeling,  when 
unduly  excited,  tends  to  produce  a  cowardly,  deceitful,  and 
ignoble  nature.  But  the  love  of  praise,  when  properly  used, 
fosters  the  desire  to  win  the  approbation  of  wise  and  good  men, 
by  doing  what  is  worthy  and  ennobling.  A  gentle  pressure  of 
the  hand,  a  word  of  commendation,  an  encouraging  smile,  will 
often  win  young  hearts,  and  nerve  them  afresh  to  conquer  diffi- 
culties, when  a  frown  or  a  blow  would  alienate  affection  and  dis- 
courage effort.  "Why  do  you  scold  mo?"  said  a  dull  but 
plodding  lad  to  the  great  Dr.  Arnold  ;  "  I  am  doing  the  best  I 
can."  His  master  never  forgot  the  lesson  thus  simply  given. 

Tho  Sympathy  of  Numbers  is  another  principle  in  our  nature 
already  alluded  to,  which,  in  the  hands  of  a  wise  tutor,  may  be 
made  tho  instrument  of  great  good ;  when  left  to  itself,  it  is 
almost  always  productive  of  immense  evil.  Teachers  should 
strive,  therefore,  to  create  in  their  pupils  a  love  of  order  and 


virtue.    Thar*  should  be  a  constant  effort  to  excite  amongst  thi 
a  healthy  public  opinion,  which  shall  condemn  everything 


base,  and  dishonourable,  and  approve  and  enoourage  what  is 
honourable  and  good. 

Imitation  in  another  emotion  which  is  especially  powerful  in 
young  people,  and  the  teacher  should  never  forget  nor  ignore 
it*  existence.  His  own  example  will  exert  a  powerful  influence 
on  the  character  of  his  pupils,  either  for  good  or  evil.  For 
this  reason,  if  for  no  other,  he  should  be  ever  watchful  over  the 
motives  which  prompt  his  action*,  over  the  spirit  which  actuate* 
him  in  his  intercourse  with  those  under  his  care,  over  all  bis 
habits,  his  words,  and  deeds.  "  Do  as  I  eay,  and  not  ae  I  do," 
must  emphatically  not  be  the  expression  of  his  lips,  nor  the 
rule  of  his  life.  Let  him  rather  seek  to  lead  his  pupils  on,  by 
his  own  bright  and  consistent  example,  in  the  ways  of  holinees 
and  virtue ;  to  let  his  light  so  shine  among  them,  that  they 
may  see  his  good  works,  and,  by  imitating  his  model,  glorify 
their  Father  who  is  in  heaven. 

There  are  many  other  points  of  almost  equal  importance  to 
those  we  have  mentioned,  which  we  should  be  glad  to  place 
before  our  readers,  did  our  limits  allow ;  but  we  trust  that  a 
careful  study  of  those  we  have  so  briefly  treated,  will  suggest 
the  value  and  practice  of  others,  and  that  thus  our  labour  will 
not  be  without  a  twofold  reward. 


LESSONS  IN  ITALIAN.—  XXX. 

CONJUGATION  OF   THE  VERB   PBOCU&ARSELO,  to  procure  U 
(i.e.,  to  get,  tend  for,  buy  it,  etc.). 

THIS  verb  is  an  example  of  the  principal  combinations  of  the 
reciprocal  pronouns,  and  of  the  relative  words  lo,  him  or  it  ;  la, 
her  or  it  ;  li,  them  (m.)  ;  and  le,  them  (f  .)  with  a  verb. 


Preeent. 
Procurirselo,  to  procure  it. 

Past. 

£ssersolo  procurato,  to  have  pro- 
cured it. 


I.    INFINITIVE    MOOD. 

Preeent  Gerund. 
Procurondoselo,  procuring  it. 


Essendoselo  procurato,  kattag  pm 
cured  it, 


II.    INDICATIVB    MOOD. 


Preeent. 
Sing.  Me  lo  prociiro,  I  procure  it. 

Te  lo  prociiri. 

Se  lo  procura. 
Plur.  Ce  lo  procuriamo. 

Ve  lo  procurite. 

Se  lo  procurano. 

Imperfect. 

Sing.  Me    lo    procurira,    etc.,    1 
procured  it. 

Indeterminate  Pre'.erite. 
Sing.  Mo  lo  procurii,  etc.,  I  pro- 
cured it. 

Determinate  Preterite* 
Sing.  Me    lo    sono    procurito,    1 

have  procured  it. 
Te  lo  sol  procurato. 
Se  lo  e  procurato. 
Plur.  Ce  lo  siamo  procurito. 
Ve  lo  siote  procurato. 
So  lo  luno  procurato. 


Indeterminate  Pluperfect. 
Sing.  Me  lo  trn  procurito,  etc.,  1 
had  procured  it. 

Determinate  Pluperfect. 
Sing.  Me  lo  fui    procurito,  I  had 
procured  it. 

Future. 

Sing.  Me     lo    procurers,     etc..    I 
•tail  procure  it. 

Future  Perfect. 

Sing.  Me  lo  aaro  procurito,  etc.,  / 
thott  have  procured  it. 

Conditional  PreeeiU. 
Sin-].  Me   lo    procurer^,    etc.,      I 
thould  procure  it. 

Conditi'ynal  Pact. 
Sing.  Me  lo  sarei  procurito,  etc. 


III.    IMPERATIVE    MOOD. 

Sing.  Procdratelo  (tu),  do  Uiou  procure  it. 

Non  te  lo  procurare,  do  not  tAou  procure  it. 

Se  lo  prociiri  (egli). 
Plur.  Procuriimocelo  (noi). 

Procurateyelo  (voi). 

Se  lo  procurino  (ossi). 


•  The  literal  meaning  of  procurd>*elo  Is  to  procure  tt  to  omj'«  »tif. 
The  reciprocal  pronouns  mi,  ti,  ei,  etc.,  consequent!/  are  In  the  dative 
case,  meaning  (f  procure  it)  to  mjfeet/,  co  thytelf,  etc.  j  for  this  reason,  as 
stated  before,  it  is  allowable  to  conjugate  this  verb  with  e**cre  or  ewere, 
and  to  say— me  lo  IOHO  or  me  T  ho  procurato,  ce  lo  liamo  or  ee  f  sWe»e 
procurato,  me  lo  era  or  C  aeera  procurato,  ce  lo  eravamo  or  ce  T 
procurato,  etc. 
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IV.    SUBJUNCTIVE    MOOD. 


Present. 
Sing.  Me  lo  procviri,  I  may  procure 

it. 

Te  lo  procuri. 
Se  lo  procuri. 
Plur.  Ce  lo  procuriamo. 
Ve  lo  procuriate. 
Se  lo  procurino. 
Imperfect. 

Sing.    Me   lo   procurassi,    etc.,    I 
might  procure  it. 


Perfect. 
Sing.  Me  lo  sia  procurato,  I   may 

have  procured  it. 
Te  lo  sia  procurato. 
Se  lo  sia  procurato. 
Plur.  Ce  lo  siamo  procurato. 
Ve  lo  siate  procurato. 
Se  lo  siamo  procurato. 

Pluperfect. 

Sing.  Me  lo  fussi  procurato,  etc., 
I  might  have  procured,  it. 


RENDERVISI,  to  repair  thither,  AND  FUGGIRSENE,  to  run  away. 

The  first  of  these  verbs  shows  some  of  the  principal  combi- 
nations of  the  relative  particle  vi  with  reflective  verbs.  Vi, 
therefore,  refers  to  a  place  mentioned  before  or  understood.  The 
combination  of  this  particle  with  verbs  which  are  not  reflective 
is  also  very  frequent ;  as,  an-ddr-vi,  to  go  there ;  Ss-ser-vi,  to  be 
there  ;  vi  vd-do,  I  go  there ;  cor-rid-mo-vi,  let  us  run  there ; 
co-glid-mo-vi  i  frut-ti,  let  us  gather  fruits  there,  etc. 

The  second  of  these  verbs  shows  some  of  the  frequent  com- 
binations with  reflective  verbs  of  the  relative  particle  ne,  which 
here  is  equivalent  to  da  que'-sto  luo-go,  from  this  place ;  or  to 
vf-a,  away ;  or  to  from  it  (referring  to  a  place  mentioned  or 
understood)  :  for  example,  an-ddr-se-ne,  to  go  away,  etc.  In 
elegant  style  ne,  with  reflective  verbs,  is  sometimes  a  mere 
expletive  requiring  no  translation  in  English  ;  as,  tor-nar-se-ne, 
to  return  ;  me  ne  rt-do  di  que-sto,  I  laugh  at  it,  etc.  Generally, 
however,  ne,  with  reflective  verbs,  signifies  of  it  or  of  them  in 
English. 

I.    INFINITIVE    MOOD. 

Present. 

Bendervisi,  to  repair  thither.         \          Fuggirsene,  to  run  away. 
Past. 


fisser 


fuggito, 
away. 


(o    have     run 


Esservisi  renduto,  to  have  repaired 
thither. 

Present  Gerund. 

Bendendovisi,  repairing  thither.       \      Fuggendosene,  running  aivay. 
Past  Gerund. 


Essendovisi    renduto,    having 
paired  thither. 


Essendosene   fuggito,   having    run 
away. 


II.   INDICATIVE   MOOD. 
Present. 


Sing.  lo  mi   vi    rendo,*   I    repair 
Tu  vi  ti  rendi.  [thither. 

Egli  vi  si  rende. 

Plur.  Noi  vi  ci  rendiamo. 
Voi  vi  ci  rend^te.J 
Eglino  vi  si  rendono. 


Sing.  lo  me  ne  fiiggo,t  I  run  away. 

Tu  te  ne  fuggi. 

Egli  so  ne  fuggo. 
Plur.  Noi  ce  ne  fuggiamo. 

Voi  ve  ne  fuggite. 

Eglino  se  ne  fiiggono. 


Determinate  Preterite. 

Sing.    lo   mi  vi   sono   renduto,   I  \  Sing.  lo  me  sono  fuggito,  I  have 
have  repaired  thither.  run  away. 

Indeterminate  Pluperfect. 

Sing.  lo  mi  vi  era  renduto,  I  hud  I  Sing.   lo  me  ne  era  fuggito,  I  had, 
repaired  thither.  run  away. 

Til.    IMPERATIVE    MOOD. 


Sing.  B£ndiviti,     do     thou    repair 

thither. 
Non  vi   ti   rendere,    do    not 

thou  repair  thither. 
'  Bendavisi. 
Plur.  Rendiamovici. 
Bend^tevici. 
Bendanvisi. 


I  Sing.  Figgitene,      do      thou     run 

acray. 
Non  te   ne   fuggire,    do   not 

thou  run  away. 
Fuggnsene. 
Plur.  Fuggiamocene. 
Fuggi  tevene. 
Fiiggansene. 


And  so  on  with  all  the  other  moods  and  tenses. 

IMPERSONAL    VEEBS. 

Impersonal  verbs  only  express  an  indeterminate  or  uncertain 
subject  or  cause  of  some  act.  They  are  conjugated  throughout 

*  Mi  and  me  in  all  combinations  with  particles  or  pronouns  gene- 
rally stand  first.  But  the  particle  vi,  there,  stands  before  the  reci- 
procal pronouns  fi  (2nd  pers.  sing.),  ci  (1st  pers.  plur.),  aud  si  (3rd 
pers.  sing,  and  plur.). 

t  The  order  of  the  words  me  ne,  te  nc,  ce  ne,  ve  ne,  and  se  ne,  is 
generally  never  altered. 

t  It  would  be  against  harmony  to  say  voi  vi  vi  rendete,  you  repair  (i.e., 
betafce  yourselves]  thither.  For  this  reason  the  particle  ci,  here  (there),  is 
substituted  for  ti,  there,  and  follows  the  reciprocal  pronoun  vi,  your- 


all  moods  and  tenses  only  in  the  third  person,  which  ia  alone 
capable  of  conveying  the  idea  of  an  indeterminate  or  uncertain 
subject.  There  are  three  classes  of  impersonal  verbs  in  Italian. 
The  first  are  impersonal  verbs  in  the  strictest  sense  of  the 
word,  expressing  some  act  which  is  never  attributed  to  a  person, 
but  to  some  unknown  agency.  In  English  they  require  the 
indeterminate  and  neuter  pronoun  it,  in  Italian  they  generally 
require  no  pronoun  whatever  :  for  example  : — 

Diliivia,  it  rains  as  fast  as  it  can  pour. 


Acaide,    ") 
Avviene,   V-   i 
Occorre,  ) 


t  happens. 


Albeggia,  the  day  dawns. 

Balena,  )     ..,.,. 

_          ,'    .       >    it  lightens. 
Lampeggia,  ) 

Bdsta,  it  is  enough. 

Bisogna,*  it  mvst,  it  is  necessary. 


„      ,  •   • 
Non  b1So 


there  is  no  need  or 


Gela,  it  freezes. 
Grandina,  it  hails. 
Importa,  it  is  of  importance  or  con- 
sequence, it  mailers. 
Non  importa,  it  is  no  matter,  it  do«s 

not  signify. 
Nevica,  it  snows. 
Pare,  it  appears. 
Piove,  it  rains. 
Pioviggina,  it  drizzles. 
Se'rabra,  it  seems. 


»T  ,  >   occasion,  it  is  noi 

Non  occorre,    ( 

)    necessary. 

Mi  cale,  I  care  or  am  concerned  for, 

I  take  an  interest  in,  Tempesta,  it  is  stormy. 

Conviene,  it  is  right  or  proper.  I  Tuona,  it  thunders. 

Some  phrases  which  in  English  have  it  is,  it  was,  etc.,  in 
Italian  are  expressed  by  fa,  it  makes ;  fa-cd-va,  it  made,  etc., 
with  some  noun  or  adjective,  and  must  be  considered  as  imper- 
sonal periphrases ;  for  example  : — 

Fa  d'  vi 

Fa  (di) 


a  d  uopo,  or  o  d  uopo,  ^    .,  .         ,,.  , 

'  .,  .  .        *    '  .     .        (    it  is  needful. 
a  (di)  mestien  (or  rnestierc)        > 

,  /,.,         ...  .  ,  ...     v    I    necessaru. 

or  e  (di)mestieri  (or  mesticre), ) 


Fa  caldo,  caldissimo,  it  is  hot,  very  hot. 

6ggi  fa  fre'ddo,  to-doy  it  is  cold. 

Jeri  facdva  piii  fre'ddo  die  oggi,  yesterday  it  was  colder  than  to-day. 

The  impersonal  verbs  of  this  class  have  only  the  third  person 
singular.  It  must,  however,  not  be  forgotten  that  every  imper- 
sonal verb  retains  its  characteristic  only  as  long  as  its  subject 
is  either  really  unknown  or  left  indeterminate  on  purpose.  It 
becomes  personal  as  soon  as  its  subject  is  determined.  Conse- 
quently, whenever  the  sense  of  the  impersonal  verbs  of  this 
class  admits  of  nouns  or  pronouns  becoming  their  subjects, 
they  must  agree  with  them  in  number  and  person ;  as,  gli 
6c-chi  suo-i  lam-peg -gid-va-no,  his  eyes  sparkled ;  le  Id-gri-me 
pio-vo-no  di-rjli  6c-chi,  tears  flow  from  his  eyes ;  gd-la-no  i 
fiu-mi,  the  rivers  are  freezing. 

The  impersonal  or  indeterminate  form  of  the  third  person 
singular  goes  through  all  moods  and  tenses,  and  pio-ve-re,  to 
rain,  may  be  taken  as  a  model  of  the  conjugation  of  the  verbs 
of  this  class. 

INFINITIVE    MOOD. 
Present. — Piovere,  to  rain. 
Past. — Ave"r  piovuto,  to  haue  rained. 
Past  Participle. — Piovuto,  rained. 
Present  Gerund. —  Piovendo,  rai?iing. 

INDICATIVE   MOOD. 
Present. — Piove,  it  rains. 
Imperfect. — PioveVa,  it  rained. 

Indeterminate  Preterite. — Piovve  or  Piove,t  it  rained. 
Determinate  Preterite. — Ha  piovuto.J  it  has  rained. 
Indeterminate  Pluperfect.  —  AveVa  piovuto,  it  had  rained. 
Determinate  Plitper/ect. — £bbe  piovuto,  it  had  rained. 


*  This  important  verb  governs  an  infinitive  without  a  preposition, 
or  c?ie  with  the  subjunctive,  as  bi-sd-gna  di-re,  it  must  be  said ;  bi-sd-gna 
fare  il  su-o  do-ve-re,  one  must  do  one's  duty ;  bi-s(5-gna  che  cio  si-a  v6-ro, 
this  must  be  true  (that  is,  it  is  necessary  that  this  should  be  true; 
and  in  all  cases  where  bisogna  is  followed  by  che,  the  English  nominative 
of  must  is  in  Italian  the  nominative  of  the  subjunctive)  ;  bi-so-gna  che 
t-o  me  ne  vd-da,  I  must  go  away ;  bi-sd-gna  ch'  6gli  ven-ga,  he  must 
come ;  bi-sd-gna  che  noi  lo  fac-cid-mo,  we  must  do  it ;  bi-sd-gna  che  sap- 
pid-te,  you  must  know,  etc.  Sometimes,  however,  it  is  preceded  by 
the  conjunctive  pronouns  mi,  ft,  etc.,  and  loses  its  characteristic  of 
impersonal  by  agreeing  in  number  with  the  noun  that  follows,  as,  mi 
bi-sd-gna  da-nd-ro,  I  want  money  ;  ci  bi-so-gne-rd  da-nd-ro,  you  will  want, 
need,  or  require  money;  mi  bi-sd-gno-no  da-nd-ri,  I  want  money;  mi 
bi-sd-gna-no  cen-to  fio-ri-ni,  I  want  a  hundred  florins ;  ti  b/-sd-  gna-no 
po-chi  li-bri,  thou  wantest  a  few  books,  etc. 

t  PioDe'tte  is  another  form  for  this  tense,  which,  though  regular,  is 
much  more  frequent  in  conversation  than  in  boo!;s. 

J  Impersonal  verbs  relating  to  the  weather  may  take  either  avere 
or  essere  in  their  compound  tenses,  and  it  is  therefore  allowable  to  say, 
e  piovuto  or  ha  piovuto,  it  has  rained.  Some  grammarians,  however, 
require  the  exclusive  use  of  the  au-xiliary  essere  for  the  compound 
tenses  of  all  impersonal  verbs. 
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Future. -Piovtrt,  it  will  rain. 

Vat  art  Pnftet,  —  Avri  pioviito.  a  wiU  har.  rain*!. 

•rial  Pr«wnt.— Piovordbtw,  a  vouI4  . 

•  nul  IW.— AvrebUj  jjiovuto,  it  would  hav$  raiiud. 

SUBJUNCTIVE   MOOD. 
Pr«*»nf.— Piors.  tt  may  rain. 
Jm)*r/«ot.— Piovrfssa,  it  miyh*  rain. 
Perfect. — AbbU  pioruto,  it  may  havt  ruin«ci. 
Plu|*r/«ct. — Ariose  ploviit  ,iiw  rain«4. 


RECREATIVE  NATURAL  HISTORY. 

SOLITARY    WASPS    AM  > 

THX  name  of  Social  Wasps  and  Bees  hat  been  applied  to  those 
interesting  membora  of  tho  ordor  of  insects  termed  by  entomo- 
legists  Hymenoptera,  who,  living  in  communities,  aooompliah 

'«mr  the  beautiful 

rxlulnt.'l  in  tho  comb  of  tho  hivc-hoo  and  tho  neat  of 
the  common  wasp.  Thero  are,  however,  others  belonging  to  the 
same  division  of  tho  order  who  do  not  congregate  in  large 
!1  in  oommunitioH,  but  whose  labours  in  pro- 
viding a  sure  place  of  protection  for  their  young  are  began 
irriod  through,  in  each  case,  by  one  and  tho  same  indi- 
vidual, and  honce  these  derive  their  appellation  of  Solitary 
Wasps  and  Ik-en.  It  is  remarkable  that  amongst  them  it  is 
invariably  tho  mother  who  constructs  tho  nost,  and  prepares 
:  ires  up  the  food  required  by  the  young  grub  when  it 
leaves  the  egg.  The  male  takes  no  part  in  the  building  of  the 
nursery  ;  neither  are  there  any  neuters  or  workers,  as  amongst 
tho  hive-bees,  to  attend  exclusively  to  the  comforts  of  the 
family.  Of  tho.se  solitary  wasps  and  bees  we  shall  notice  prin- 
cipally those  which  are  common  in  our  own  country,  and  which 
have  received  the  names  of  Masons,  Miners,  Carpenters,  Uphol- 
sterers, and  Rose-leaf  Cutters,  according  to  their  various  habits  in 
the  arrangement  of  their  nests.  One  variety  of  tho  mason-wasp 
selects  a  brick  wall  as  the  locality  for  her  building  operations, 
in  commencing  which  she  may  frequently  be  seen  busily  employed 
in  digging  into  it  with  her  powerful  mandibles,  and  removing 
in  them  at  each  excavation  a  piece  about  tho  size  of  a  mustard- 
seed.  In  doing  this,  she  is  most  careful  not  to  drop  abont  these 
fragments,  or  scatter  them  on  the  ground  at  tho  foot  of  tho 
wall,  thereby  discovering  her  whereabouts  to  the  parasitic 
enemies  of  her  race,  but  carries  them  off  successively  to  some 
distant  place  of  concealment.  Having  completed  her  exca- 
vation to  something  less  than  an  inch  in  depth,  which  usually 
takes  her  about  two  days  to  accomplish,  she  lines  it  with  clay, 
which  she  brings  some  distance  between  her  legs  ;  and  having 
deposited  two  eggs  in  it,  and  stored  up  with  them  a  supply  of 
spiders  and  caterpillars  for  the  nourishment  of  the  young  grub 
when  hatched,  she  carefully  closes  up  the  nest  with  a  thick 
coating  of  clay,  and  the  business  of  her  life  is  accomplished. 

Another  variety  selects  a  hard  and  compact  sand-bank  exposed 
to  the  heat  of  tho  sun,  and  bores  into  it  a  tubular  gallery,  forming 
at  tho  mouth  of  the  burrow  a  sort  of  outwork  or  tower  with  tho 
sand  she  removes  from  the  interior,  by  moistening  with  saliva,  and 
kneading  it  into  pellets  for  building  purposes.  In  this  gallery 
she  makes  the  cells  for  her  eggs,  and  rolls  up  in  each  the  food 
required.  The  tower,  which  in  shape  and  size  corresponds  to 
the  body  of  the  insect,  is  apparently  erected  for  tho  purpose  of 
sheltering  the  little  architect  during  her  labours,  and  perhaps 
also  as  a  protection  to  the  young  from  tho  violent  heat  of  the 
sun,  and  from  the  inroads  of  their  implacable  enemy,  the 
ichnenrnon-fly,  although,  in  some  instances,  the  wasp  destroys 
it  after  closing  up  the  nest.  The  food  provided  by  the  mason- 
wasp  consists  always  of  green  caterpillars,  which  she  arranges 
in  a  spiral  column,  and  in  such  a  manner  that,  although  still 
alive,  they  have  not  the  power  of  moving.  When  the  grub  is 
hatched,  it  devours  the  store  of  nourishment,  forms  a  cocoon, 
becomes  a  chrysalis,  and,  after  the  usual  transformation,  leaves 
the  nest  a  perfect  wasp.  In  South  America,  these  sand  mason- 
wasps  construct  a  pouch-shaped  nest  two  inches  in  length,  and 
attached  either  to  the  branch  of  a  tree  or  some  other  prominent 
object,  and  stock  it  with  a  peculiar  sort  of  spider,  closing  it  up 
when  the  eggs  are  deposited.  While  occupied  in  building  their 
vhich  they  sometimes  place  about  the  windows  and  doors 
of  houses,  they  make  a  loud  humming  sound,  varying  their  tone 
according  to  the  different  parts  of  the  work  they  are  engaged  in. 


Tho  nuwon-bee  employ*  a  variety  of  materials  in  th«  for> 
mation  of  her  neat,  although  the  principle  of  its  construction 
i*  nimilar  to  that  of  the  mup;  the  food  stored  op  in  it  u  pollen 
and  honey,  instead  of  oaUrpUlan.  It  may  sometimes  be  found 
in  tha  cemont  botwoon  two  brick*,  in  aonM  cases  aftod  or  earth 
and  chalk  mixed ;  in  other*,  wood  and  earth  together  being 
employed  in  building  it.  A  oake  of  dry  mod,  apparently 
thrown  against  the  wall,  may  be  frequently  met  with,  which, 
on  oloaor  inspection,  will  be  eeen  to  contain  more  atony  particle* 
than  are  usually  found  in  common  road  mod,  and  to  have  a 
circular  hole  on  the  aide,  Thia  will  prove  to  be  the  entrance  to 
a  mason-boo' s  neat,  and  will  lead  to  a  cell  about  an  inch  in 
d.-ptii,  and  thimble-shaped.  Two  or  more  of  these  eella  are 
contained  in  one  nest,  according  to  the  epaee  between  the 
They  appear  to  be  oompoeed  of  the  mortar  from  the 
wall,  but  tho  external  covering,  or  lamp  of  mad,  u  evidently 
formed  by  little  pellets  of  sand,  collected  grain  by  grain,  and 
glued  together  with  saliva,  aa  in  the  case  of  the  waep,  a  few 
•tony  particles  being  occasionally  intermingled.  These  buy 
nuuona  have  often,  while  at  their  labours,  attracted  the  notice 
of  naturalist*,  and  their  proceedings  baring  been  closely 
watched,  the  quarry,  aa  it  were,  from  which  their  supplies  of 
sand  and  earth  are  derived,  ha*  been  discovered,  and  themselves 
traced  from  thence  to  their  building  site.  It  baa  been  noticed 
that  at  the  sand-bank  the  approach  of  the  •pectator  eaoaed 
them  no  alarm,  nor  did  it  interfere  in  the  least  with  their  work 
of  kneading  and  gluing  up  the  pellets,  which  they  quietly 
pursued  as  if  no  stranger  were  nigh.  Not  so,  however,  when 
followed  to  their  nests,  for  there  they  would  ahow  fear,  and 
evince  tho  utmost  unwillingness  to  enter,  aa  if  feeling  that  by 
so  doing  they  were  bet.  ay  ing  to  the  foe  the  stronghold  they 
wore  erecting  for  the  future  protection  of  their  family.  They 
would  fly  round  and  round,  making  wide  circuits,  and  apparently 
endeavouring  to  lead  the  supposed  enemy  off  the  scent,  thus 
showing  plainly  how  strong,  even  in  these  little  creature*,  ia 
the  maternal  instinct  of  providing  a  safe  refuge  for  their  young 
implanted  in  them  by  a  beneficent  Creator.  The  French  ento- 
mologist, Reaumur,  mentions  a  variety  of  mason-bee  which, 
having  selected  a  natural  cavity  in  some  stone,  forms  in  it  a 
nest  of  garden  mould,  moistened  with  her  glutinous  saliva, 
closing  with  care  the  aperture  by  means  of  the  same  material, 
after  the  deposition  of  tho  eggs,  and  the  honey  and  pollen 
requisite  for  the  nourishment  of  the  grub.  In  the  sand-bank, 
which  serves  as  a  quarry  to  the  mason-bee,  may  sometimes  be 
found  very  small  holes,  into  each  of  which  a  little  bee,  not  much 
larger  than  a  house-fly,  may  be  seen  passing.  This  ia  the 
mining-bee,  which  digs  a  smooth  circular  gallery,  not  much 
wider  than  tho  diameter  of  her  own  body.  This  terminates  in 
a  chamber  of  the  shape  of  a  thimble,  much  larger  than  tho 
entrance  to  the  gallery,  and  nearly  at  right  angles  to  it.  The 
earth  which  has  been  excavated  from  the  gallery  has  been 
observed  to  bo  heaped  up  at  the  opening,  and  to  be  afterwards 
used  to  close  it  against  the  depredations  of  the  ichneumon  and 
other  enemies. 

Another  of  the  solitary  workers  is  the  carpenter-bee,  so 
called  from  her  nest  being  built  in  wood  only — posts,  palings, 
and  decaying  woodwork  being  selected  by  her  for  the  purpose. 
We  must  not  suppose,  however,  that  she  will  take  up  her  abode 
where  actual  decay  or  dry-rot  are  established,  for  these  she 
carefully  eschews,  and  only  seeks  such  a  measure  of  them  as 
will  soften  tho  wood  and  diminish  the  labour  of  her  task.  Her 
first  employment  is  to  chisel  out  of  the  wood  with  her  jaws  the 
space  requisite  for  her  nest,  and  in  doing  this  she  is  fully  aa 
careful  as  the  mason-wasp  in  removing  all  trace  of  the  frag- 
ments, although  she  does  not  appear  to  carry  them  to  so  great 
a  distance.  After  the  chiselling  process  is  completed,  she 
makes  the  sides  as  smooth  as  possible,  and  then  divides  the 
nest,  by  means  of  partitions  of  clay,  into  cells,  each  containing 
its  egg  and  store  of  pollen.  When  the  work  is  completed,  the 
artificer  closes  the  entrance  with  clay,  thus  keeping  out  all 
parasites  who  might  place  their  eggs  by  the  side  of  her  own, 
and  endanger  the  life  of  her  offspring. 

The  violet  carpenter-bee,  which,  however,  does  not  appear  to- 
be  a  British  species,  although  well  known  to  French  naturalists, 
lias  been  seen  to  bore  in  an  upright  piece  of  wood  a  perpen- 
dicular tunnel  of  twelve  or  fifteen  inches  in  length,  and  half  an 
inch  in  breadth.  This  is  entered  through  an  oblique  passage. 
about  an  inch  long,  and  is  divided  into  cells  in  a  peculiar 
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manner.  The  bee  collects  the  sawdust,  if  we  may  so  term  it, 
which  she  gnaws  out  of  the  wood  during  the  chiselling  process, 
into  a  little  heap  at  a  short  distance  from  the  excavation,  and 
having  deposited  her  egg,  and  covered  it  with  pollen  and  honey 
to  the  height  of  about  an  inch,  she  proceeds  to  make  a  ceiling 
of  the  dust  in  a  most  curious  manner,  which  also  serves  as  the 
flooring  of  her  next  cell.  She  fixes  to  the  wall  of  her  tunnel  a 
ring  of  chips  from  her  store-heap,  glued  together,  and  within 
this  she  cements  another  smaller  one,  until  the  circular  plate 
forming  the  division  or  ceiling  is  completed,  when  it  will  be 
about  the  thickness  of  a  crown-piece,  and  very  hard,  showing 
the  concentric  circles,  as  does  a  transverse  section  from  the 
trunk  of  a  tree.  She  thus  perfects  ten  or  twelve  cells,  and 
closes  the  entrance  in  a  similar  way.  As  the  egg  in  the  lowest 
cell  is,  of  course,  the  first  laid,  and  will,  consequently,  be  the  ear- 
liest hatched,  it 
stands  to  rea- 
son that  some 
other  mode  of 
egress  will  be 
required  for  it 
than  the  open- 
ing at  the  top, 
as  this  insect 
will  arrive  at 
maturity  before 
the  others  are 
ready  to  quit 
their  cells. 
Now,  although 
the  jaws  of  the 
young  bee 
would  be  strong 
•enough  to  bore 
a  way  through 
the  rings  of 
•sawdust,  they 
could  not  gnaw 
through  the 
outer  wood,  and 
therefore  the 
•mother  pro- 
vides for  this  by 
making  a  late- 
ral passage  un- 
der the  lower 
cells,  by  which 
'her  elder  nurse- 
lings can  make 
their  escape 
•when  needful 
from  their  pri- 
•son-home  with- 
out injury  to 
the  rest  of  the 
family.  Carpen- 
ter-wasps also 
•exist  who  form 
similarly  con- 
structed and  divided  nests  in  timber ;  but  their  work  is  far 
coarser  and  rougher  than  that  of  the  bees,  and  the  provision 
stored  up  consists  of  gnats  and  flies,  instead  of  honey  and  pollen. 
The  upholsterer-bee  next  claims  our  attention,  one  species  of 
which  is  termed  the  poppy-bee,  from  the  fact  that  she  chooses 
the  bright  petals  of  the  dazzling  scarlet  poppy  for  the  lining  of 
her  colls.  Her  nest  is  a  hole  about  three  inches  deep,  increasing 
in  breadth  as  it  descends,  somewhat  in  the  shape  of  a  flask. 
The  little  labourer  having  smoothed  and  polished  the  interior 
of  her  chamber,  next  proceeds  to  collect  the  brilliant  lining 
•with  which  she  intends  to  embellish  it.  This  she  effects  by 
cutting  off  small  oval  pieces  from  the  petals  of  the  poppy, 
taking  them  up  between  her  legs,  and  carrying  them  to  the 
nest.  At  the  lower  part  of  it  she  places  three  or  four  pieces  in 
t'aickness,  and  never  less  than  two  round  the  sides.  If  the 
piece  should  be  larger  than  she  requires,  she  neatly  nips  off  the 
excess,  fitting  it  exactly,  and  taking  away  the  cuttings.  Having 
thus  arranged  her  tapestry,  which  she  extends  beyond  the 
entrance  of  her  nest,  she  fills  it  with  pollen  and  honey,  lays  her 
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egg,  and  folds  down  over  it  the  scarlet  drapery  from  above, 
filling  in  the  top  with  earth. 

Another  well-known  upholsterer  is  the  rose-leaf  cutter  bee, 
A  French  naturalist  tells  us  that  a  gardener,  having  met  with 
some  of  the  wonderfully  beautiful  nests  made  by  these  insects, 
believed  them  to  be  the  work  of  a  magician,  who  had  placed 
them  in  the  garden  with  some  evil  intent,  and  sent  them  to  his 
master,  asking  what  could  be  done  to  exorcise  the  malignant 
spirit !  This  industrious  little  upholsterer  first  bores  a  cylin- 
drical hole  in  some  beaten  path,  or  occasionally  in  a  wall  or 
decaying  wood,  and  in  this  she  forms  from  the  cuttings  o 
leaves,  neatly  folded  together,  several  thimble-shaped  cells,  the 
end  of  each  one  being  placed  in  the  mouth  of  that  immediately 
below  it.  For  this  purpose  she  prefers  the  rose  leaf,  although 
she  occasionally  employs  that  of  the  birch  or  mountain  ash.  In 

order  to  accom. 
plish  tho  ne- 
cessary feat  of 
cutting  the  leaf, 
she  fixes  herself 
upon  its  outer 
edge,  keeping 
the  margin  be. 
tween  her  legs, 
and  beginning 
near  the  stalk, 
she  with  great 
rapidity  cuts 
out,by  means  of 
her  mandibles, 
a  circular  piece. 
When  this  be- 
comes nearly 
detached,  and 
she  feels  that 
her  weight 
might  tear  it 
away,  she  bal- 
ances herself  on 
her  wings  until 
she  has  com- 
pleted the  inci- 
sion. She  then 
flies  off  to  her 
nest  with  the 
cut  piece,  and 
fits  it  into  ita 
place  with  mar- 
vellous exacti- 
tude, using  no 
glutinous  mat- 
ter, but  merely 
trusting  to  the 
natural  bend  of 
the  leaf  to  keep 
it  in  position. 
It  is  supposed 
that  about  ten 
or  twelve  pieces 

are  used  by  the  bee  for  one  cell,  and  one  side  of  each  piece  is 
always  formed  by  the  serrated  edge  of  the  leaf,  which  is  invariably 
placed  outermost.  She  makes  use  of  several  layers  of  leaves,  and 
never  places  the  joinings  opposite  to  each  other,  but  so  arranges 
the  pieces  that  the  centre  of  one  comes  upon  the  margin  of  the 
other,  thereby  adding  considerable  strength  to  the  junctions.  Her 
cells  are  stored  with  pollen  and  honey,  principally  collected  from 
the  thistle,  and  of  a  beautiful  rose  colour.  In  each  she  deposits 
one  egg,  closing  in  the  opening  with  three  pieces  of  leaf,  all  cut 
with  such  regularity  that  no  compasses,  however  skilfully 
guided,  could  describe  a  more  perfect  circle  ;  and  in  this  way 
she  fills  her  nest,  exhibiting  the  greatest  perseverance  and 
industry  in  restoring  it  to  order,  should  any  interruption  or 
derangement  occur  during  the  work. 

With  such  mathematical  exactitude  do  these  little  creatures 
execute  the  work  which  an  Almighty  Creator  has  ordained  for 
them  to  accomplish !  In  our  next  paper  we  shall  resume 
the  consideration  of  the  various  uses  of  grasses,  reeds,  and 
rushes, 
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VOLTAIC   ELECTRICITY.— IX. 

DECOMPOSITION  OF  WATER  —  VOLTAMETER —  THEORIES  OF 
DECOMPOSITION  —  LEAD  TREE — MODES  OF  DECOMPOSING 
8ALT8. 

THE   decomposing  action   of  the  electric   current    WM   flrat 

mg  the  effect  it  produced  on  water  through 

\vhi<  h  it  WM  made  to  paH;  and  an  this  experiment  ha*  been 

IV  ••lu.'utly  repeated,  and  affords  us  one  of  the  Ixmt  illiutrations 
of  tlio  uhomioal  effect*  of  electricity,  we  will  explain  the  mode 
of  j.i 

•i-e  of  platinum  is  fixed  to  the  end  of  each  battery  wire  s  a 
glass  tube,  closed  at  one  end,  is  then  taken,  and  haring  been  filled 
v,  i  i :  i  wutor,  in  inverted  into  a  ressol  likewise  containing  water,  the 
>)  being  kept  fill,  the  air.     The 

y  wires  oro  now  placed  so  that  the  platinum  tips  may  be 
insi.lo  the  tube,  and  may  nearly 
touch  one  another.  In  a 
few  seconds  they  will  become 
covered  with  small  bubbles  of 
gas,  which  will  unite  and  riao 
in  tho  tube,  displacing  the 
water  which  it  contains. 

If  a  little  acid  be  added  to 
tho  water,  a  much  greater 
effect  will  \>c,  produced,  and 
the  tube  will  fill  more  rapidly. 
iial  explanation  of  thia 
is,  that  the  addition  of  tho 
acid  improves  tho  conducting 
power  of  the  liquid,  and  thus 
diminishes  the  resistance  op- 
to  tho  current;  some, 
however,  suppose  that  tho 
acid  becomes  decomposed  by 
tho  current  in  a  way  that  will 
be  shortly  explained,  and  thus 
a  larger  quantity  of  gas  is 
liberated.  Whichever  expla- 
nation is  adopted,  the  fact 
itself  is  very  clear,  as  may 
be  seen  by  trying  the  experi- 
ment, first  with  pure  water, 
and  then  with  dilute  acid. 
The  reason  why  platinum  ia 
employed  for  the  ends  of 
the  wires  is  that  most  other 
metals  would  rapidly  become 
oxidised,  owing  to  tho  oxy- 
gen gas  liberated  from  the 
water  combining  chemically 
with  them. 

If  tho  tube,  when  it  has 
become  filled  with  the  gas, 
bo  carefully  removed,  and 
then  held  to  a  flame,  the  two 
gases,  oxygen  and  hydrogen,  which  it  contains,  will  combine 
with  a  loud  report.  Before  attempting  this,  the  glass  should 
be  wrapped  up  in  a  cloth,  so  that  in  case  it  should  bo 
broken  by  the  explosion,  which  is  far  from  improbable,  no 
iiijury  may  be  caused  by  the  scattering  of  the  fragments.  A 
soda-water  bottle  is  frequently  employed  for  this  purpose, 
and  answers  well,  owing  to  its  strength.  These  two  gases 
are  the  constituents  of  water,  aa  the  student  will  have  learnt 
from  the  Lessons  in  Chemistry;  the  electric  current,  there- 
fore, tears  tho  water  apart  into  these  elements,  and  when  the 
flame  is  applied  they  re-combine  to  form  steam,  which  is  at  once 
condensed. 

By  the  apparatus  now  described  tho  gases  are  obtained 
mixed  together.  Frequently,  however,  it  is  desirable  to  collect 
them  separately.  This  may  easily  be  accomplished  by  the 
arrangement  shown  in  Fig.  56.  Tho  glass  vessel  containing 
the  acidulated  water  has  holes  drilled  in  the  bottom,  through 
which  there  pass  two  small  strips  of  platinum  foil,  soldered  to 
wires  which  lead  to  tho  binding  screws  seen  at  tho  sides  of  the 
stand  of  the  apparatus.  Two  glass  tubes  are  now  employed, 
one  being  placed  over  each  electrode.  As  soon  as  the  battery 
wires  ore  connected  with  the  instrument,  gas  will,  as  before,  bo 

127— N.BL 


Fig.  56. 


ven  off  from  each  electrode ;  it  will,  however,,  soon  b* 
obMtvad  that  the  tab*  placed  over  the  negative  on*  is  filling 
twice  M  rapidly  M  the  other. 

When  both  are  full,  we  may  easily  tact  thmn  by  holding  a 
lighted  match  to  the  month  of  each,  and  we  ahall  find  that  UM 
one  over  the  negative  polo  is  filled  with  a  gas  which  exttngni»h*ji 
the  match,  bat  become*  itself  ignited  and  boms  si  UM  mouth 
of  the  tube.  This,  then,  is  hydrogen.  The  content*  of  UM  other 
tab*  are  easily  seen  to  be  oxygen,  for  H  pauses  UM  matrh  to 
burn  much  more  brilliantly,  and  will  even  re-light  it  when  ex- 
tinguished, if  a  faint  spark  be  left 

We  see,  then,  that  hydrogen  is  liberated  at  the  negative  pole 
and  oxygon  at  the  positive,  and  farther,  that  the  volume  of 
hydrogen  is  twice  as  great  as  that  of  the  oxygen.  As,  however, 
any  given  bulk  of  oxygen  weighs  sixteen  times  as  much  as  a 
similar  bulk  of  hydrogen,  the  proportion  by  weight  in  which  UM 

gases  are  given  off  is  sixteen 
parts  of  oxygen  to  on*  of 
hydrogen.  Now  tbsss  are 
their  atomic  weights,  and 
by  further  investigation  we 
shall  discover  that  the  quan- 
tities of  the  different  ele- 
ments which  are  liberated 
at  the  poles  when  any  body 
is  decomposed,  are  always 
in  the  proportion  of  their 
atomic  weights.  This  general 
rule  will  be  found  of  great 
service.  We  shall  further 
observe  that  all  the  metals, 
and  hydrogen,  which  there 
is  every  reason  to  suppose 
is  also  a  metal,  are  set  free 
at  the  negative  pole,  and 
hence  are  cation*.  Sometimes 
they  are  distinguished  also 
as  electro-positive  elements, 
while  those  liberated  at  the 
positive  polo  are  called  electro- 
negative, because  at  the  mo- 
ment of  separation  they  are 
supposed  to  be  charged  with 
negative  electricity,  and  are 
therefore  attracted  to  the 
opposite  pole. 

The  oxygen  liberated  at 
the  positive  pole  possesses 
strongly  tho  smell  of  ozone, 
and  appears  to  have  its 
chemical  affinities  greatly 
heightened,  as  is  tho  case 
with  many  elements  when  in 
a  nascent  state. 

The  quantity  of  the  current 
is  of  more  importance  than 
the  intensity,  in  these  experiments  ;  and  hence  a  much  greater 
amount  of  gas  will  be  evolved  when  the  cells  are  arranged  for 
quantity  than  when  put  together  in  the  ordinary  way. 

A  voltameter  was  devised  by  Faraday,  in  which  the  strength 
of  the  current  is  measured  by  the  quantity  of  gas  liberated  by 
it.  This  instrument  is  represented  in  Fig.  57,  and  one  may 
easily  bo  constructed  by  the  student.  A  wide-mouthed  bottle, 

A,  is  taken,  and  a  sound  bung  is  fitted  tightly  to  its  mouth,  so 
as  to  render  it  air-tight.      Through  this  are  passed  two  wires 
with  binding  screws  attached  to  their  upper  ends,  while  below 
are  fastened  two  small  strips  of  platinum  foil,  about  an  inch 
long  and  a  quarter  of  an  inch  wide.     These  are  placed  parallel 
to  one  another,  at  a  little  distance  apart  A  bent  tube,  D,  passes 
through  tho  cork,  and  its  other  end  dips  into  a  vessel  of  water, 

B,  and  has  a  graduated  glass  tube,  c,  filled  with  water,  inverted 
over  it.     A  is  nearly  filled  with  water  mixed  with  one-eighth 
part  of  sulphuric  acid,  and  when  the  battery  wires  are  connected 
with  the  binding  screws  on  the  cork,  oxygen  and  hydrogen  are 
given  off  from  the  surface  of  the  platinum  plates.     These  gases 
pass  off  by  the  bent  tube,  and  are  collected  in  the  receiver,  c. 
By  means  of  the  graduations  we  can  at  once  ascertain  the 
number  of  cubic  inches  given  off  in  a  minute,  and  thus  loam 
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the  strength  of  the  current.  This  voltameter,  unlike  the  tan- 
gent galvanometer,  gives  the  actual  and  not  merely  the  relative 
strength,  and  is  therefore  very  useful. 

Another  way  in  which  the  decomposing  effect  of  the  current 
may  be  seen  is  by  means  of  a  piece  of  paper  moistened  with  a 
solution  of  starch,  to  which  a  little  iodide  of  potassium  has 
been  added.  As  is  well  known,  the  presence  of  free  iodine 
produces  a  deep-blue  colour  in  a  solution  of  starch :  when,  how- 
ever, the  iodine  is  combined  with  any  substance  (as  with  potas- 
sium in  the  present  instance),  no  such  effect  is  produced. 

Now  place  the  battery  wires  on  the  surface  of  the  paper,  and 
a  distinct  blue  mark  will  be  produced  at  the  part  where  the 
positive  pole  touches  it.  The  explanation  of  this  is  that  the 
salt  is  decomposed  into  its  two  elements;.  The  potassium  is 
liberated  at  the  negative  pole,  where,  however,  it  is  at  once 
converted  into  potash  by  combining  with  the  oxygen  of  the 
water,  and  may  easily  be  detected  by  the  use  of  appropriate 
chemical  tests.  The  iodine,  on  the  other  hand,  is  liberated  at 
the  positive  pole,  and  displays  its  presence  by  combining  with 
the  starch  and  producing  the  characteristic  blue  colour. 

This  principle  was  employed  in  the  construction  of  Bain's 
electro-chemical  telegraph,  which,  although  of  no  present  value, 
was  most  ingenious  in  construction. 

The  decomposition  of  many  substances  can  be  easily  shown 
by  a  glass  tube  bent  into  the  shape  of  the  letter  U,  as  shown 
in  Fig.  58.  The  tube  is  filled  with  a  solution  of  the  substance 
to  be  decomposed,  and  the  electrodes  are  placed  one  in  each 
limb.  To  exhibit  the  effects  perfectly,  the  electrodes  must  be 
made  of  some  substance  that  is  not  acted  upon  by  the  consti- 
tuents of  the  liquid.  For  most  purposes  platinum  may  be  used ; 
for  some  substances,  however,  electrodes  of  gas  carbon  are 
necessary,  as,  for  instance,  in  the  decomposition  of  muriatic 
acid,  the  chlorine  of  which  would  corrode  the  positive  pole,  if  it 
were  composed  of  platinum. 

The  decomposition  of  chemical  salts  can  be  well  shown  by  this 
arrangement.  Let  the  tube,  for  instance,  be  filled  with  a  solu- 
tion of  sulphate  of  potash  (K2S04),  coloured  blue  by  a  solution 
of  tincture  of  violets.  As  soon  as  the  poles  are  immersed,  the 
liquid  in  the  positive  limb  will  begin  to  assume  a  red  tint,  while 
that  in  the  negative  one  will  appear  green.  The  salt  has  been 
decomposed  by  the  current,  and  its  acid  component  liberated  at 
the  positive  pole,  changing  the  blue  colour  to  red.  The  base, 
potash,  has,  on  the  other  hand,  been  transferred  to  the  negative 
pole,  and  shown  its  presence  there  by  turning  the  solution 
green.  A  like  effect  would  be  produced  if  any  other  similar 
salt  were  employed,  the  acid  always  being  evolved  at  the  posi- 
tive pole  and  the  base  at  the  negative. 

In  a  future  lesson  we  shall  show  what  immense  commercial 
importance  is  attached  to  this  power  of  electricity  to  decompose 
metallic  salts  into  their  constituent  elements,  for  upon  it  de- 
pend the  beautiful  arts  of  electrotyping  and  electroplating.  But 
before  proceeding  to  detail  the  methods  pursued  in  these  indus- 
tries, it  will  be  well  to  refer  once  more  to  the  simple  electrolysis 
of  water,  for  the  purpose  of  reviewing  the  researches  of  different 
experimenters,  from  whose  labours  the  modern  secondary  bat- 
tery has  become  a  possibility. 

The  discovery  that  the  voltaic  current  would  decompose 
water  into  its  constituent  gases — oxygen  and  hydrogen — was 
due  to  Nicholson  and  Carlisle,  whose  experiments  led  up  to  this 
result  within  a  year  from  the  production  of  Volta's  pile. 
Shortly  afterwards  another  curious  result  was  noted  by  Gauthe- 
rot,  who  found  that  the  wires  of  platinum  or  silver,  used  to 
decompose  water,  acquired  the  power  to  yield  of  themselves  a 
transient  current  after  they  had  been  detached  from  the  pile  or 
cell  used  in  the  operation.  To  understand  fully  the  nature  of 
this  observation — which  we  shall  presently  see  is  of  great  im- 
portance— let  us  suppose  that  by  means  of  the  apparatus  shown 
at  Fig.  56  we  have  succeeded  in  producing  the  two  gases  in 
their  usual  proportions.  The  battery  cell  has  been  detached, 
and  we  fasten  to  the  terminals  in  its  place  a  good  galvanometer. 
We  shall  then  see  by  the  transient  deflection  of  the  needle  that 
a  weak  current  is  afforded  by  the  apparatus.  If  we  take  the 
trouble  to  attach  the  battery  wires  to  the  galvanometer,  we 
shall  then  note  that  what  w"e  may  call  the  primary  current  is  in 
a  different  direction  to  the  weak  secondary  current  given  by  the 
wires  of  the  voltameter.  This  same  curious  reaction  may  be 
observed  not  only  in  electrolytic  cells,  but  in  all  battery  cells. 
This  opposing  current  has,  in  fact,  been  quite  a  bugbear  to 


electricians,  and  various  ingenious  methods  have  been  devised 
in  different  forms  of  batteries  to  obviate  it.  The  phenomenon 
is  commonly  known  as  polarisation. 

But  very  often  in  this  world  the  difficulty  of  one  forms  the 
opportunity  for  another.  Whilst  iae  majority  of  electricians 
were  trying  their  best  to  stop  this  reactionary  cuirent,  which 
interfered  so  much  with  the  efficient  working  of  their  battery 
cells,  there  were  others  who  studied  the  phenomenon  and  endea- 
voured to  turn  it  to  practical  account.  So  long  ago  as  1803 — 
only  four  years  after  the  discovery  of  the  voltaic  pile — Bitter, 
of  Jena,  commenced  an  inquiry  into  the  subject,  and  has  left 
behind  him  a  record  of  many  important  experiments  which  he 
subsequently  carried  out.  The  wires  he  used  were  of  gold,  and 
the  secondary  current  he  obtained  from  them  was  sufficient  to 
throw  the  legs  of  a  frog  into  violent  contractions,  as  in  the 
famous  experiment  due  to  Galvani.  Trying  different  kinds  of 
wires,  he  obtained  the  best  result  from  platinum.  Gold,  silver, 
copper,  and  bismuth  follow  next  in  order,  according  to  their 
efficiency ;  but  with  zinc,  tin,  and  lead,  he  obtained  no  results- 
whatever.  One  experiment  of  Bitter's  is  worth  noting.  He 
took  a  gold  coin,  and  placing  moistened  cloth  against  its  two 
sides  subjected  it  to  the  current  from  a  powerful  voltaic  pile. 
This  coin  afterwards  yielded  a  secondary  current,  if  kept  in  its 
moist  wrappings.  But  the  gold  wires  he  found  would  give  up 
their  charge — even  if  dried  and  put  away  for  a  time — if  they 
were  once  more  put  into  water. 

We  cannot  afford  space  to  detail  many  similar  experiments  by 
Volta,  Davy,  Faraday,  and  others,  but  must  refer  to  the  well- 
known  gas  battery  of  Grove,  which  he  produced  in  the  year 
1842.  Looking  once  more  at  Fig.  56,  let  us  imagine  that 
instead  of  only  two  inverted  tubes  for  the  reception  of  the  dis- 
engaged gases,  we  have  a  regular  series  arranged,  and  joined  up 
together  like  so  many  battery  cells.  We  shall  then  form  a, 
correct  notion  of  the  appearance  and  arrangement  of  Grove's 
gas  battery,  the  oxygen  tube  of  one  couple  being  joined  to  the 
hydrogen  tube  of  the  next,  and  so  on  through  the  series,  each 
tube  having  its  little  plate  of  platinum.  To  understand  the 
action  of  this  gas  battery,  we  must  first  of  all  note  that  the 
metal  platinum  has  a  very  curious  property  in  the  power  of 
absorbing  upon  its  surface  both  hydrogen  and  oxygen  gas,  so 
that  we  may  take  it  for  granted  that  when  the  two  gases  are 
separated  by  means  of  the  apparatus  shown  at  Fig.  56,  they  not 
only  rise  in  bubbles  so  as  to  displace  the  acidulated  water  in 
the  tubes,  but  they  also  form  films  on  the  strips  of  platinum 
foil.  Now  platinum  in  this  state  behaves  towards  ordinary 
platinum  very  much  in  the  same  way  that  zinc  behaves  towards 
copper  in  an  ordinary  battery  cell.  But  the  hydrogenised  film 
will  show  towards  the  oxygenised  platinum  a  still  stronger 
electro-motive  force,  and  it  is  the  storage  of  the  energy  spent 
in  originally  separating  the  two  gases  that  the  current  in 
Grove's  gas  battery  is  due.  With  fifty  pairs,  Grove  produced 
very  powerful  currents,  sufficient  indeed  to  support  an  electric 
light. 

In  1860,  M.  Gaston  Plante  produced  the  secondary  battery 
cell  shown  at  Fig.  59.  This  consists  of  two  plates  of  lead 
rolled  together,  but  in  reality  separated  by  a  sheet  of  cloth 
rolled  up  with  them.  From  each  plate  a  strip  of  metal 
proceeds  through  the  cover  of  the  cell  for  charging  and  dis- 
charging purposes.  The  contained  liquid  is  dilute  sulphuric 
acid.  This  kind  of  secondary  battery  was  afterwards  somewhat 
modified  by  relinquishing  the  spiral  form,  and  placing  flat 
plates  of  lead  in  a  box-ljke  tank,  and  connecting  alternate 
plates  together ;  but  M.  Plante  afterwards  went  back  to  the 
spiral  form,  as  being  on  the  whole  more  efficient  and  satis- 
factory in  every  way.  It  must  not  be  supposed  that  the  Plante 
battery  is  at  once  capable  of  affording  a  secondary  current. 
The  cell  requires  a  kind  of  education — or,  as  its  inventor  ex- 
presses it,  it  requires  a  certain  time  to  "  form  "  it.  The  lead 
plates,  so  long  as  they  remain  clean,  will  not  afford  a  current ; 
indeed  they  are  not  in  a  fit  state  to  give  up  what  is  sent  in  to 
them  from  an  external  source.  At  first,  when  the  current  from 
such  a  source,  say  from  two  or  three  Bunsen  or  Grove  cells,  is 
applied  to  them,  they  behave  very  much  like  the  pieces  of 
platinum  foil  contained  in  the  voltameter  shown  at  Fig.  56. 
The  two  gases  bubble  from  them,  and  but  little  attaches  itself 
as  a  film  to  the  plates.  But  the  plate  by  which  the  current 
enters  gradually  changes  its  condition.  It  becomes  covered  by 
a  layer  of  peroxide  of  lead,  which  acts  towards  the  other  plate 
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with  its  adherent  hydrogen  much  M  a  metal  plato  in  an  ordinary 
cell  will  behave  toward*  its  follow :  in  other  word*,  it  in 

load.     The  partial 

.•urn  nt,  wliirh  in  INI,  ntato  tlui  ooll  in  able  to  afford,  cauBc-H 
:  oxide  to  assume  a  motollio  <  <l  spongy  t 

11  is  now  charged,  but  in  the  opposite  direction,  with  tho 
result  that  the  other  plate  is  poroxidised.  ThU  change  of 
direction  is  repeated  over  and  orer  again  until  each  plate  in 
,•.)••!!  into,  the  one  having  at  hut  a  thick  coating  of  peroxide, 
;-  I  the  ..'li.-r  l.i-ing  equally  changed  to  the  spongy  001 

ion,  before  it  is  complete,  occupies  some  months 

of  constant  care.     Thus,  tho  first  day,  tho  alternate  charging 

must  be  conducted  at  intervals  of  about  half-an-hour,  and  the 

..•11  nut  -t  IK)  discharged  between  each  step  in  the  process.    The 

next  day  those  intervals  may  be  increased  to  an  honr,  a  short 

time  afterwords  to  two  hoars ;    so  that  after  a  few  weeks 

.1  hours  may  bo  made  to  elapse  between  each  operation. 

When   the   forming  of  the  oell  approaches  completion,   tho 

charge  is  sent  through  it  every  time  in  one  direction  only, 

otherwise  tho  whole  of  both  plates  would  be  transformed  to 

!<>,  and  they  would  of  course  fail  in  tho  object  of  their 

.  -fire.      In   order  to   obviate  this  tedious   process  of 

forming,  M.  Fauro  hit  upon  the  plan  of  giving  the  plates  a 

!  :•  Hminary  coating  of  red  load. 

Although  thin  secondary  cell  has  now  been  known  to 
electricians  for  more  than  twenty  years,  the  general  public  had 
no  idea  of  tho  existence  of  any  such  means  of  storing  up  for 
t  .tun-  use  the  energy  derived  from  an  ordinary  electric  battery. 
But  a  few  years  ago,  when  Fanre  introduced  his  improve- 
ments into  the  secondary  battery  whereby  its  cost  was  lessened 
and  its  efficiency  greatly  improved,  the  world  was  startled  by  a 
strange  announcement.  Sir  William  Thomson  published  a  state- 
ment to  the  effect  that  ho  had  brought  what  he  called  "  a  box 
of  electricity  "  all  the  way  from  Paris  to  Glasgow.  On  arrival 
at  the  latter  city  he  was  enabled  to  use  the  energy  which  had 
boon  stored  up  in  this  box  (containing  a  few  Fanre  secondary 
colls)  some  days  previously  in  the  French  capital.  Since  this 
announcement,  the  secondary  battery  has  become  well  known, 
and  many  improved  forms  have  been  introduced.  To  these  and 
their  various  applications  we  shall  direct  attention  later  on. 
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ADFECTED  QUADRATIC  EQUATIONS. 

EQUATIONS  are  divided  into  classes,  which  ore  distinguished 
from  each  other  by  tho  power  of  the  letter  that  expresses  the 
unknown  quantity.  Those  which  contain  only  the  first  power  of 
tho  unknown  quantity  are  called  simple  equations,  or  equations 
of  tho  first  degree.  Those  in  which  tho  highest  power  of  the 
unknown  quantity  is  a  square,  are  called  quadratic,  or 
equations  of  the  second  degree;  those  in  which  the  highest 
power  is  a  cube,  are  called  cubic,  or  equations  of  the  third 
degree,  etc. 

Thus  x  =  a  +  6  is  an  equation  of  the  first  degree  ;  x-  =  c,  and 
z2  +  ax  =  d,  are  quadratic  equations,  or  equations  of  tho  second 
degree  ;  a;3  =  h,  and  z3  +  cue2  +  bx  =  d,  are  cubic  equations,  or 
equations  of  the  third,  degree. 

Equations  are  also  divided  into  pure  and  adfected  equations. 
A  'pure  equation  contains  only  one  power  of  the  unknown 
quantity.  This  may  be  tho  first,  second,  third,  or  any  other 
power.  An  adfected  equation  contains  different  powers  of  the 
unknown  quantity.  Thus, 

C  x2  =  d  -  b,  is  a  pure  quadratic  equation. 

^  x2  +  bx  =  d,  an  adfected  quadratic  equation. 

I  x3  =  o  -  c,  a  pure  cubic  equation. 

(  x3  -f-  a3?  +  bx  =  h,  an  adfected  cubic  equation. 

In  a  pure  equation,  all  the  terms  which  contain  tho  unknown 
quantity  may  bo  united  in  one,  and  the  equation,  however  com- 
plicated in  other  respects,  may  be  reduced  by  the  rules  which 
have  already  been  given.  But  in  an  adfected  eqnation,  as  tho 
unknown  quantity  is  raised  to  different  powers,  the  terms  con- 
taining these  powers  cannot  bo  united. 

An  adfected  quadratic  equation  is  one  which  contains  the  un- 
knoivn  quantity  in  one  term,  and  the  square  of  that  quantity  in 
another  term. 


The  unknown  quantity  may  be  originally  in  tecerai  terms  ot 
the  aquation.  But  all  these  term*  can  be  reduced  to  two,  one 
containing  the  unknown  quantity,  and  the  other  its  sqnan. 

It  has  already  been  shown  that  a  jrur«  quadratic  U  solved  by 
•  cj  the  root  of  both  fide*  of  th*  ^/tuition.  An  adfected 
quadratic  may  be  solved  in  the  same  way,  if  the  member  which 
contains  the  unknown  quantity  is  an  etatt  u/uart. 

Thus  the  equation  «3  +  2a*  +  o>  =  6+ *  may  b*  reduced  by 
M.  F«r  the  first  member  is  the  *ptar*  of  a  binomial 
quantity,  and  its  root  U  »  +  a.  Therefore, 

•  4.  a  =  */i  -f  h,  and  by  transposing  a, 

a  =  */6  +  h  -  a. 

Bat  it  is  not  often  the  ease  that  the  member  of  an  adfeeted 
quadratic  containing  tho  unknown  quantity  is  an  exact  iquart 
till  on  additional  term  is  supplied,  for  the  purpose  of  making  the 
required  reduction. 

In  the  equation  **  +  2ax  =  b,  the  side  containing  the  un- 
known quantity  is  not  a  complete  square.  The  two  terms  of 
which  it  is  composed  are  indeed  snob  as  might  belong  to  the 
square  of  a  binomial  quantity.  Bat  one  term  U  \canting.  We 
have  then  to  inquire,  in  what  way  this  may  be  supplied.  From 
having  two  terms  of  the  square  of  a  binomial  given,  bow  shall 
we  find  the  third  ? 

Of  tho  three  terms,  two  ore  complete  powers,  and  the  other 
is  twice  tho  product  of  tho  roots  of  these  powers,  or,  which  if 
the  name  thing,  the  product  of  one  of  the  roots  into  twice  the 
other. 

In  the  expression  x3  +  2ax,  the  term  2<u  consist*  of  the 
factors  2a  and  x.  The  latter  is  the  unknown  quantity.  The 
other  factor  2a  may  be  considered  the  co-efficient  of  the  un- 
known quantity  ;  a  co-efficient  being  another  namo  for  a  factor. 
As  x  is  the  root  of  the  first  term  x1,  tho  other  factor  2a  is  twice 
the  root  of  tho  third  term,  which  is  wanted  to  complete  the 
square.  Therefore  half  of  2a  is  the  root  of  the  deficient  term, 
and  a*  is  the  term  itself. 

The  square  completed  is  tr2  +  2ax  -f  a2,  where  it  will  be 
seen  that  the  hist  term  a?  is  the  square  of  half  of  2a,  and  2a  is 
the  co-efficient  of  x,  the  root  of  the  first  term. 

In  the  same  manner  it  may  bo  proved  that  the  last  term  of 
the  square  of  any  binomial  quantity  is  equal  to  the  square  of 
half  the  co-efficient  of  the  root  of  the  first  term. 

From  this  principle  is  derived  the  following 

METHOD   FOB  COMPLETING  THE   SQUARE. 

Take  the  square  of  half  the  co-efficient  of  the  first  power  of  the 
unknown  quantity,  and  add  it  to  loth  tides  of  the  equation. 

It  will  be  observed  that  there  is  nothing  peculiar  in  the  sola- 
tion  of  adfected  quadratics,  except  the  completing  of  the  tqvare. 
Quadratic  equations  ore  formed  in  the  some  manner  as  timple 
equation's  ;  and,  after  tho  square  is  completed,  they  are  reduced 
in  the  same  manner  as  pure  equations. 

EXAMPLE. 
Reduce  the  equation      z*  -f-  Gax  —  6. 

Completing  the  square,  x*  +  6ox  +  9o3  =  9a*  +  6. 

Extracting  the  root  of  both  sides,  x  +  3a  =  ±  */9a*  +  t. 
And  *  =  -  3o  4;  V9a»  +  6.     Ant. 

Here  tho  co-efficient  of  x,  in  the  given  equation,  is  6a. 

Tho  square  of  half  this  is  9as,  which  being  added  to  both 
sides  completes  the  square.  The  equation  is  then  reduced  by 
extracting  the  root  of  each  member. 

EXERCISE  62. 

1.  Reduce  the  equation  *•  —  86*  =  h. 

2.  Reduce  the  equation  *'  +  or  =  b  +  h. 

3.  Reduce  the  equation  **  —  *  =  k  —  d. . 

4.  Reduce  the  equation  x*  +  3*  =  d  +  0. 

5.  Reduce  the  equation  z*  —  abx  =  ab  —  cd. 

6.  Reduce  tho  eqnation  *•  +  i?  »  O. 

b 

7.  Reduce  the  equation  **  —  ?  =  To. 

8.  Reduce  the  equation  **  +  a*  —  t  =  b. 

In  these  and  similar  instances,  the  root  of  the  third  term  of 
tho  completed  square  is  easily  found,  because  this  root  is  the 
same  half  co-efficient  from  which  the  term  has  just  been 
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derived.     Thus,  in  the  seventh  example,  half  the  co-efficient  of 

0  is  — • .  and  this  is  the  root  of  the  third  term  — . 
2b'  4b2 

When  the  first  power  of  the  unknown  quantity  is  in  several 
terms,  these  should  be  united  in  one,  if  this  can  be  done  by  the 
rules  for  reduction  in  addition.  But  if  there  are  literal  co- 
efficients, these  may  be  considered  as  constituting,  together,  a 
compound  co-efficient  or  factor,  into  which  the  unknown  quantity 
is  multiplied. 

Thus  ax  -\-  bx  4-  #•»  =  (a  4-  b  +  d)  X  x.  The  square  of  half 
this  compound  co-efficient  is  to  be  added  to  both  sides  of  the 
equation. 

EXAMPLES. 

1.  Reduce  the  equation         a;2  4-  Sx  -{-  2x  +  x  =  d. 
Uniting  terms,  se*  -\-  $x  =  d. 
Completing  the  square,     a;2  4-  6x  -\-  9  =  9  4-  d. 
And                                     x  =  -  3  ±  A/94-d.     Ans. 

2.  Reduce  the  equation     a:2  4-  ax  4-  bx  =  h. 

a:2  4-  (a  +  6)  X  IB  =  h. 


Therefore  *'  +  (a  +  6)  x  x  +  fetf  Y  =  (^  Y  +  *• 
\    ^    /       \    ^    / 


Before  completing  the  square,  the  known  and  unknown 
quantities  must  be  brought  on  opposite  sides  of  the  equation 
by  transposition  ;  the  square  of  the  unknown  quantity  must 
also  be  positive,  and  it  is  preferable  to  make  it  the  first  or  lead- 
ing term. 

EXAMPLE. 

Reduce  the  equation  a  +  5x  -  3b  =  3x  -  x2. 

Transposing  and  uniting 

terms,  a;2  +  2x  =  36  -  a. 

Completing  the  square,      a2  -f  2x  +  1  =  1  +  3b  -  a. 
And  *  =  —  1  4-  </r+  3b  -  a.    Ans. 

If  the  highest  power  of  the  unknown  quantity  has  a  co-efficient, 
or  divisor,  before  completing  the  square  it  must  be  freed  from 
these  by  multiplication  or  division. 

EXAMPLE. 

Reduce  the  equation  a:2  -f  24a  —  Gh  =  12«  —  5x*. 

Transposing  and  uniting 

terms,  6»*  —  12x  =  6h  —  24o. 

Dividing  by  6,  x*  —  2x=h  —  4a. 

Completing  the  square,      x2  —  2x-i-l  =  l  +  h  —  4a. 
Extracting  and  trans-  _ 

posing,  x  =  +1  -v/1  +  h  —  4a.     Ans. 

If  the  square  of  the  unknown  quantity  is  in  several  terms, 
the  equation  must  be  divided  by  all  the  co-efficients  of  this 
square. 

EXAMPLE. 

Reduce  the  equation          bx*  +  d«2  -  4x  =  b  -  h. 

4-P         b  _  fa 

Dividing  by  I  +  d,  x*  —  =  —  —  . 

o  -f-  d      6  +  a 

Given  ax-  -\-bx  =  d,  to  find  x. 

If  this  equation  is  multiplied  by  4a,  and  if  I2  is  added  to  both 
sides,  it  will  become 

4aV  +  4ab«  +  b2  =  4,ad  +  I2  ; 
the  first  member  of  which  is  a  complete  square  of  the  binomial 


EXERCISE  63. 

1.  Beduce  the  equation  -  = 
2 


nf* 


4. 


2.  Beduce  the  equation  h  +  2x  i=  d  --  —  . 

a 

3.  Beduce  the  equation  axs  +  a;  =  h  +  3z  —  a;*. 

From  the  foregoing  principle  is  deduced 

A   SECOND   METHOD    OF   COMPLETING   THE    SQUARE, 

called  the  Hindoo  method. 

Multiply  the  equation  by  4  times  the  co-efficient  of  the  highest 
power  of  the  unknown  quantity,  and  add  to  both  sides  the  square 
of  the  co-efficient  of  the  loivest  power. 

The  peculiar  advantage  of  the  Hindoo  method  is,  that  it 
avoids  the  introduction  of  fractions  in  completing  the  square. 


DEMONSTRATION. 

1.  The  object  of  multiplying  the  equation  by  the  co-efficient 
of  the  highest  power,  is  to  render  the  first  term  a  perfect  square 
without   removing  its    co-efficient,   and  at  the    same   time  to 
obtain  the  middle  term  of  the  square  of  a  binomial.     But  we 
must  multiply  all  the  terms  of  the  equation  by  this  quantity 
to   preserve  the   equality  of  its   members.      Thus   the   equa- 
tion a*4  +  bx  =  d,  when  multiplied  by  a,  becomes  azj?  +  abx 
=  ad. 

That  the  first  term  will,  in  all  cases,  be  rendered  a  complete 
square  when  multiplied  by  its  co-efficient,  is  evident  from  the 
fact,  that  it  will  then  consist  of  two  factors,  each  of  which  is  a 
square,  viz.,  x2,  and  the  square  of  its  co-efficient.  But  the  pro- 
duct of  the  squares  of  two  or  more  factors  is  equal  to  the  square 
of  their  product. 

2.  It  will  be  seen  that  one  term  is  still  wanting  in  the  first 
member,  in  order  to  make  it  the  square  of  a  binomial,  viz.,  the 
square  of  the  last  term. 

This  deficiency  may  be  supplied  by  adding  to  both  sides  the 
square  of  half  the  co-efficient  of  the  lowest  power,  as  in  the  first 
method  of  completing  the  square.  But  in  taking  half  of  this 
co-efficient,  the  learner  will  often  be  encumbered  with  fractions 
which  it  is  desirable  to  avoid.  Thus,  in  the  equation  above, 

half  of  the  co-efficient  of  the  lowest  power  is  ^,  the  square  of 
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which  is  —      Adding  this   to   both   sides,   the   equation  will 

become  aV2  4-  abx  -f  —  =  ad  4-     ,  the  first  member  of  which 

4  4  b 

is  a  complete  square  of  the  binomial,  ax  -f-     . 

2 

Now  it  is  obvious  to  the  student  that  multiplying  the 
equation  by  4  has  precisely  the  same  effect  as  removing  the 
denominator  4  from  the  third  term.  Hence,  if  we  multiply 
the  equation  by  4,  we  not  only  avoid  the  introduction  of  frac- 
tions, but  also  leave  the  square  of  the  whole  of  the  co-efficient 
of  the  lowest  power  to  be  added  to  both  sides  according  to 
the  rule. 

The  first  term  evidently  continues  to  be  a  square  after  it  is 
multiplied  by  4,  for  it  is  still  the  product  of  the  powers  of 
certain  factors. 

3.  It  will  be  perceived  at  once,  that  the  second  term  is  com- 
posed of  twice  the  root  of  the  first  term  multiplied  into  the  co- 
efficient of  the  last  term,  which  constitutes  the  middle  term  of  a 
binomial  square. 

Observation. — It  is  manifest  from  the  preceding  demon- 
stration, that  multiplying  by  4  is  not  a  necessary  stop  in  com- 
pleting the  square,  but  is  resorted  to  on  this  particular  occasion 
as  an  expedient  to  prevent  the  occurrence  of  fractions.  When, 
therefore,  the  co-efficient  of  the  lowest  power  is  an  even  number, 
so  that  half  of  it  can  be  taken  without  a  remainder,  we  may 
simplify  the  operation  by  multiplying  by  the  co-efficient  of  the 
highest  power  alone,  and  adding  to  both  sides  the  square 
of  half  the  co-efficient  of  the  lowest  power  of  the  unknown 
quantity. 

EXAMPLE. 

Take  the  equation  7x-  +  40z  —  715. 

Multiplying  by  7  it  becomes  49z2  -f-  280x  =  500. 

Adding  the  square  of   half 

the  co-efficient,  49a;2  +  280z  +  400  =  900. 

By    evolution     and     trans- 
position, 7a;  =  10,  or  x  =  1£. 


KEY  TO  EXEBCISES  IN  LESSONS  IN  ALGEBBA.—  XXXII. 

EXERCISE  60. 

j      /2c  +  d 

3.  "VC>-d)z  +  o. 

7.  0  +  0. 

a-b* 

4.  ±J&^W. 

8.  11. 

2    •   .10  -  o 

5.  3. 

9.  20. 

*   d  +  1 

6.  6. 

EXERCISE  61. 

L  £400. 

7.  10  and  8. 

11.  ±  24  and  ±  15. 

2.  12  miles. 

8.  8  and  6. 

12.  24  and  12. 

3.  16. 

9.  15  and  12. 

13.  6  and  4. 

4.  4. 

10.  A  went  72  miles; 

14.  12. 

5.  ±  9  and  ±  21. 

B,  54.    Whole  dis- 

15. 12. 

6.  ±  14  and  ±  18. 

tance  =  126  miles. 
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READINGS    IN  GREEK!—  X  1  1 

Till:    M:\V     1  KSTAMENT  (eonJin«4«a)-Tlli:    KTISTLES. 

WB  propose  to  torminato  our  series  of  extracts  from  the  New 
.••tit  with  a  few  soloctions  from  the  Kputlun.  Tbo 
correct  int«-r|.n-tutkm  of  these  in  a  matter  of  much  greater 
diili.-iilty,  and  consequently  baa  boon  the  labjeot  of  greater 
oontrou  i~y  tli.iM  iinv  ..tii.-r  ]x>rtton  of  the  Greek  Testament; 
different  iut.Tpi-ftorH  explaining  disputed  paaoage*  in  many 
cases  to  suit  their  own  particular  viown,  and  HO  varying 
widely  from  each  other.  Our  aim,  however,  it  to  bo  rather 
i!X|.liinatory  than  controversial,  and  wo  shall  aocordii. 
doavour  to  avoid  as  far  aa  possible  trenching  upon  the  discuB. 
1  any  .I;  -[in  ted  points  of  doctrine,  though  to  keep  clear 
of  it  altogether  may  prove  hardly  poasible.  Nor  is  it  a 
part  of  our  scheme  to  discuss  the  authorship  of  any  of  the 
Epistles,  or  enter  at  any  length  into  an  account  of  the  writers 
>-lvos,  whose  lives  are  well  known  to  every  reader  of 
Biblical  history.  Foremost  among  them,  as  well  on  account 
of  the  extent  of  his  epistles  as  of  their  marvellous  eloquence 
and  close,  vigorous  reasoning,  stands  the  great  Apostle  of  tho 
»i>-!it  HUH,  St.  Paul.  He  hod  enjoyed  all  tho  advantages  of  a 
lil»-nil  education,  and  his  writings  throughout  are  marked  by 
the  scholarly  refinement  and  logical  precision  which  might 
have  been  expected  from  one  who  had  "  sat  at  the  feet  of 
Gamaliel."  The  Epistles  are  addressed  to  the  most  important 
of  the  Christian  churches  which  he  had  founded  in  the  course 
of  his  apostolic  mission,  or  to  individuals  whom  he  had  left  in 
charge  of  them,  or  to  whom,  as  in  the  case  of  Philemon,  ho 
had  some  special  purpose  to  serve  in  writing.  The  epistles  of 
St.  Peter,  St.  James,  St.  Jude,  and  St.  John  are  addressed  to 
the  general  assembly  of  Christians  throughout  the  world,  with 
the  exception  of  tho  second  and  third  epistles  of  St.  John,  which 
are  written  to  private  individuals. 

Our  first  extract  is  from  tho  magnificent  argument  upon  tho 
resurrection  of  the  body  in  the  fifteenth  chapter  of  St.  Paul's 
first  epistle  to  his  converts  at  Corinth,  to  the  extraordinary 
eloquence  of  which  writers  nearly  contemporary  with  St.  Paul 
have  paid  a  tribute,  and  which  was  well  calculated  to  impress 
the  highly-cultivated  and  art-loving  people  to  whom  it  was 
addressed  :  — 

1  CORINTHIANS  xv.  32  —  44. 

32  El  Kara  avOpiairov  tOrjpio/j.dxriO'a  tv'EQfffip,  ri  fioi  rb  u<pc\os 
t't  VfKpol  OVK  ("ytlpovrat  ;  Qdyupf  v  Kal  irtwiJ.fi>,  atfpiov  yap  airo6vj}o~- 

KOfJLfV. 

3   Mri  ir\avaffOf  $9fipovcnv  tfBri  xpnff®'  fy*1^'8'  xaicat. 

34  'EKKiji^are  5iKaia>r,  Kal  ^IT)  afiapravtrf  ayviaviav  yap  Qeov 
rifts  fx°'Jffl'  Trpbt  ivrpowjiv  vp.1v  \fyta. 

35  'AAA*  Iptt  ris,  n«s   tyiipovTcu  ol  vtxpoi  ;  iroltf  ot 


36  *A.<ppov,  ffv  t>  oirtipfts,  ol  fao-irou'irai,  tav  ^  airoddvy 

37  Kal  i>  ffirdptis,  ov  rb  <r£/xa  rb  ytvTiffOfj.tvov   <rirtiptis,  aAAa 
yvfj.vbv  KOKKOV,  ft  rvxoi,  ffirov  1j  TWOS  TWV  \onruv 

38  'O  8e   0eJ>y   avrtf   SiSiaffi   ffufna  nadois  TjCfArftre,  Kal   (Kaffrcf 
ruv  <nrfpfj.druv  rb  ISiov  ffufj.a. 

39  Ou  iraffa  <rap|,  i]  avr^j  <rop{'   aAAa  a\\ij  fikv  arap£  avdpunrwv, 
&AAi7  5f  <rap£  KTt]viav,  &\\rj  5«  ixOvtav,  aAAij  Sf  irrijvwf. 

40  Kal  <rufj.ara  t'lrovpdvta,  Kal  ffiap-aro.  tiriytia-  aAA"  trtpa  fj.tv 
r)  Ttav  tirovpaviuv  5o|a,  erf  pa  5f  T)  rwv  iirtytitaf. 

41  'AAATj  $6£a  fi\iou,  Kal   &AA?j  5d£a  fftAVyj/T/s,  «oi    aAA?;  SJja 
affTtpcai'-  affTTjp  yap  acrrepos  Siatpfpd  Iv  8(J{7j. 

42  Guru  Kal   T\   avdyraffis  ruv   vtKpiav.      ffireipfrai   tv   <f>0opa, 
iyfiptrai  iv  a(p6apffia' 

43  2ir«fy>fTa«  4v  arj/iia,  lydptrai  tv  SJfjj'  cnrtiptrai  fv  aaOfvsia, 
iyflptrat  iv  SvvdfJ.fi- 

44  2ir«/pcrat  <ra>/*a  tyvxtKbv,  fyflptrat  <ru>fj.a 
aS>u.a  ^v\iKav,  KO\  tff 


NOTES. 

32.  Kara  avdpumov.  To  utt  a  Tiuman  argument  —  looking  at  it  from  a  mere 
human  point  of  view.  St.  Paul  appears  to  mean,  "  What  is  the  use, 
from  a  human  point  of  view,  of  my  undergoing  terrible  sufferings  in 
this  life  for  the  sake  of  the  truth,  it  there  is  to  be  no  hereafter  ?  Far 
better  were  it  to  enjoy  the  present  life,  and  adopt  the  maxim  of  the 
Epicurean  philosophers  as  our  own." 

'E0rjp<ojjaxn<ra,  /  have  fought  with  wild  leasts.  It  is  uncertain  if  this 
is  to  be  taken  literally,  though  it  was  a  species  of  torture  to  which  the 
early  Christians  were  often  subjected.  It  is,  at  all  events,  evident  that 
he  was  subjscted  to  severe  trials  at  Ephesne.  which  are  again  alluded 


to  In  «  Cor.  L  a  II*  WM  eerUinljr  m  fMat  peril  •*  FjhiiM  in  tb* 
tumult  nMBttoMd  la  A«U  ite.  SS  aad  loUowtof  MMM. 

*>.•>-/««».  Compara  Ua.  Kii.  U.  It  WM  aUo  UM  motto  of  OM  mn- 
law  KploonanlflB  ol  *•  day,  whieh  look-d  only  to  pr«M*  •miofm~t. 

81  *•»•',>«»„,  eto.  Aa  lamUe  UM  from  UM  (hwk  foot  limn  Am 
8t  Paul's  famUUrity  with  UM  UUrator*  of  fete  •*•  awl  oontey  to  otoo 
abown  by  a  quoUtkm  la  A«ta  zriL  IB  from  AcaUw,  and  m  Tito*  L  U 
from  tha  CiwtMi  po*  EpfanaldM. 

St.  'lM*i+art  A.o--,.  Probably  with  a  prolcpUo  MOM,  M  i»  MM 
English  venion,  awxUw  to  right*)****.  'IM»IH*  is  UtermJJy,  to  tlttp  •/• 
drunken  fit,  and  is  u«xl  by  Plato  of  menUl  intoxication.  Tb*  MOMO< 
the  paMago  appears  to  b«,  "  ROOM  youn«l*ai  from  that  state  of  d«rk- 
necs  into  which  you  have  fallen  bade,  to  the  light  sad  bwwtedfe  which 
many  have  never  had  sny  opportunity  of  attaining." 

35.  'AAV  ;,,M  Tir.    A  common  form  of  introducing  the  •lyiBHiil  of  aa 
imaginary  dinputant. 

rioiif  mltftart.    Dative  of  manner. 

36.  'Kuv  /JFJ  uwoOtiiy,  unl««  it  hoi  prtvioiuiy  Itfonu  Atai. 

38.  'HWAnff*.    The  part  tonso  may  b«  Ukea  w  HvHfltthty  tfc*  pr*. 
ordaining  of  Ood'i  will. 

39.  Oi  w&ra  fapf,  OtC.      TJurt  it  M  fifth  that  it   On  ttmt     08  fifth  it 

othtnoiut  than  th»  *am«.  This  is  a  frequent  Oratk  TesUaeut  idiom—  rf. 
Uol.  ii.  16,  ou  d,«a,«#^.Ta<  wHaa  ff.Jpf,  aU  fifth  thall  HUM  j<utifitat,»m  mo 
JU»h  thaU  btjuttified.  The  ov  goes  with  the  verb,  tKpraissd  or  under 
stood,  which  it  contradict*.  Ps.  z.  4,  "Neither  is  Ood  in  all  his 
thought*  "  —  i.e.,  "  from  all  his  thought*  God  is  absent." 

40.  Ka<  <rw/uaTa.    Supply,  as  in  the  English  venion,  the  finite  verb 

tan  v. 

44.  •*vy,i*oti  —  »»<i/^aTi«o».  Tho  words  ^xn  and  wnv^a  ar«  used  in  a 
somewhat  different  relation  by  St.  Paul  to  that  in  which  they  are 
employed  by  the  classical  writers.  In  both  they  each  refer  to  tb* 
immaterial  part  of  human  nature  ;  but  whereas  in  the  claor'sal  writer* 
</»iixn  was  the  higher,  as  the  seat  of  the  intellect,  will,  and  !»*•"*"*••,, 
while  *»tvna  wo*  the  breath  of  life,  in  St.  Paul  they  are  transposed. 
the  divine  Spirit  being  considered  above  and  superior  to  the  merely 
intellectual  ports  of  our  nature,  denoted  by  4»'-xn. 

The  next  extract  is  a  part  of  St.  Paul's  argument  to  his 
Galatian  converts  who  had  relapsed  into  Judaism,  in  which  he 
shows  that  the  blessing  promised  to  Abraham,  as  the  father  of 
the  chosen  people,  and  which  they  hoped  to  obtain  by  their 
secession,  was  to  the  "  faithful,"  and  not  of  necessity  to  the 
followers  of  Judaism  :  — 

GALATIANS  in.  1  —  7. 

Ta\drai,  rts  vfj.as  tBdffKavt  ry  a\rt9tia  /i9>  »«f0««r- 
Oai  ;  oly  Kar'  6<p8a\/j.ovs  '\i\ffovs  Xptffrbs  wpotypdtpri  tv  vfjuv  iffrav- 
p<au.ivos. 

2  Tovro  fi6vov  0(\w  fj.ade'ti'  afy'  vfj.wv,  '££  tpywv  v6u.ou  rb  Tlrtvfta 


3  OUTOIJ   av6rirol   fort  ; 


irvtvftart, 


trapxl 


4  ToffaDra  iirddfrt  tiKr}  ;  ttyt  «tal  cixi}. 

5  'O  ovv  firixopriyuv  v/j.'iir  rb  Tlffvfia,  Kal   fytpywy  Si/rd^cif   if 
v/j.tv,  4£  fpyuv  v6p.ov  1)  ^{  iLKorjs  iriffrtiat  ; 

6  Kudus   'A/Spaa^  itiff-Ttvat   r$   9ttj>,   Kal   t\oytf<hi   avry   fit 


7  VtvuffKfrf  apa  art  ol  IK  wf«rrc«*j,  ourol  «iV«r  viol  ' 


NOTES. 

1.  'E/Jaa-Kavc,  as  English  version,  bewitched;  derived  from  fta(»,  which 
means  o  sptak,  and  ftaaiua,  which  got  to  signify  to  revile,  and  thus  to 
bewitch  with  the  evil  eye,  like  the  Latin  /a»cino,  whence  our/a*cinato. 

Mij  nfiVfoOat,  EC.  matt  /i>)  w, 

iipo«7p(i^n.  Hpo  in  composition  signifies  before,  (1)  of  place,  (9 
of  time—  in  tho  New  Testament  generally  of  time,  a*  Bom.  xv.  4. 

written  beforehand."  Here,  however,  the  words  HOT'  v^&iApovt  *«eiii 
to  point  to  the  signification  of  place  —  "  Who  could  hare  bewitched 
you,  when  you  had  the  crucified  Christ  straight  before  your  *ye*  to 
look  to,  to  take  away  the  effects  of  the  evil  eye  ?  "  If  it  implies  time. 
it  must  refer  to  a  former  visit  of  St  Paul.  'E»  vft'r  should  go  with 


2.  'Ef  fp7«»  vtfiov,  the  Jewish  teachers  ;  uconr  v<arc«f,  the  preaching 
of  St.  Paul.  The  Qalatians  had  originally  been  converted  from 
heathenism  by  Jews,  and  St.  Paul  asks  them  whether  they  received 
tho  Spirit  from  himself  or  them. 

xonr.    Passive  sense.    Th«  thin^  heard,  and  §  o  preaching.     Cf.  Bom. 
z.  17,  "  Faith  cometh  by  hearing  "—i.e.,  frtaehvtg. 

ni<rrt*t.  That  preaching  which  held  forth  faith  a*  it*  fundamental 
principle. 

a  Ovw  expreMM  rather  quantity  than  quality—  /x>li*k  to  MCA  • 
dtgrtt. 
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4.  'En-dtfere.    Not  necessarily  in  a  bad  sense.    Have  all  your  experiences 
been  in  vain  —  if,  indeed,  we  must  allow  that  they  have  been  in  vain. 

5.  'o  firi\opni<av  means  Christ  or  God. 

6.  K.a0wt,  etc.    Surety  by  faith.  —  that  faith  which  was  the  ground  of 
Abraham's  acceptance. 

'E\o-yiadn,  SC.  TO  iritnevcrai,  his  faith. 

7.  TtvwffKere.    Imperative,  as  in  the  English  version,  "  Know,  then, 
that  those  who  rest  upon  faith,  they  and  no  other  are  the  real  sons 
of  Abraham,  and  not  necessarily  the  observers  of  the  Jewish  law." 

1  JOHN  ii.  1  —  8. 

1   Te'/cvia  /J.QV,  Tavra  ypd<j>ia   viJ.iv,  'ivy.  ,U7J  OjUaprrjTe,  Kal  fdv  ns 
a/idpr-p,    -irapdKXrjrov   t^o/iey   irpbs    rbv    irarepa,   'lyffovv   Xpiffrbv 


2  Kai  aiirbs  lXafffj.6s  effn  irept  rwv  a/j.apnci>v  rj/^av   ov  irepl  rtav 
q/jifTtpwv  Se  \j.f>vov,  aXXa  Kal  irepl  oAou  TOV  KOtTfJiOv. 

3  Kal  ev  Tovrtf  yivuxTKOf^ev  on  tyvu»ca/j.tv  avrbv,  tav  ras  evro- 
Kas  avTov  rr)poo/j.ev. 

4  'O   \eya»>,   tyfaiKa   avrbv,  Kal   ras   fvroXas   KVTOV  /urj  rr;puv, 
if/evffTr)s  effTi,  Kal  ev  Tovrip,  r\  aAyjfleia  OVK  HffTiv 

5  *Oy    8'    tiv   Tfjpfj    avTov    rbv    Xoyov,    aXrjdws     tv    TOVTC?    7) 
tt.ya.iT7]  TOV   @eov  TereAeuDTat.      tv  TOVT<P  yivwffKOfiev,  on  ev  avry 

i,  Ka9ws  eK€?vos  TrepifTrdrrjcre, 


ypdtpw     vfuv,    aAA'    fVToXrjv 
oA^  77  ira.Xa.ia.  IffTiv  6  X&yos 


6  'O  \tyoiv  fv  avT(f  fj.eveiv,  C 
Kal  avTbs  O'VTWS  irfpnrarf'iv. 

7  'A8eA<£>ol,    OVK    tvToX^v    K 
ira.Xa.iav,  tyv  f1x€T€  a*'  apXV5' 
ov  TjKoiVare  aTr'  apxr/s. 

8  Hd\iv   ZvToXfy   Kaivtjf  ypdtjxa   v/juv,  o   tffnv  dArjfles  if  avT$ 
Kal  fv  vfuv   on  f)  ffKOTia  irapdyeTai,  Kal  rb  (pus  rb  aXT)6tvbv  7^877 
<f>a(t>fi. 

NOTES. 

1.  TfVwa.    An  affectionate  diminutive  frequent  in  St.  John's  epistles. 
Translate,  as  English    version,  my  little  children,  or  rather,  my  dear 
children. 

"Iva  pi]  aju.Jp-rriTe,  to  keep  you  on  your  guard  against  committing  sin. 

Kai  eav,  and  yet  to  give  you  the  consolation  that,  etc. 

nu|xiK\»iToi<.  Generally  used  of  the  Third  Person  in  the  Trinity,  but 
here  plainly  of  the  Second.  So  our  Lord  promises  that  he  will  send 
"  another  comforter,"  implying  that  he  was  one. 

2.  Ov  -itfp'i,  etc.,  not  only  for  us,  but  also  for  tliose  to7io  as  yet  know  him  not. 

3.  '£>/  Tointp  —  lav,  etc.      The  natural  construction  of  the  sentence 
•would  be  tv  T(?  -rripeiVtfai.    The  proof  of  our  being  in  communion  with 
Christ  is  our  obedience  to  his  laws. 

5.  TeTeXei'wTcu,  has  reached  its  perfection. 

7.  'Air'  apx>is  .    Either  from  the  beginning  of  the  Christian  dispensa- 
tion or  from  the  earliest  times.    As  it  was  enjoined  by  the  Levitical 
law,  it  is  only  new  as  being  freshly  enforced  by  Christianity. 

8.  "O  to-Tii/.  The  fact  that  it  is  new  is  true,  because  darkness  is  already 
passing  away  (pres.)  from  those  who  are  seeking  fresh  opportunities  of 
doing  good. 


TERMS   USED  IN  COMMERCE.— III. 

BULLION  is  properly  uncoined  gold  or  silver,  though  the  term 
is  often  used  to  denote  those  metals  both  in  a  coined  and  un- 
coined state. 

CALL. — A  demand  for  money  on  account  of  or  due  on  shares 
in  public  companies. 

-  CAMBIST. — A  person  skilled  in  the  exchanging  of  money  of 
/arious  countries  ;  also  a  name  given  to  a  book  in  which  is  given 
the  equivalent  in  one  country  of  the  money,  weights,  measures, 
etc.,  of  other  countries. 

CANCEL  (To). — To  cross  and  deface  a  bill  or  bond  of  any 
description,  by  which  act  it  becomes  of  no  effect. 

CAPITAL. — The  original  sum  of  money  embarked  in  a  business 
or  public  company,  as  it  may  stand  affected  by  subsequent  gains 
or  losses. 

CAPIAS  AD  SATISFACIENDUM  (or  Co..  So,.). — A  writ  com- 
manding the  defendant  in  an  action  at  law  to  be  arrested  and 
kept  till  his  debt  be  paid. 

CARGO. — The  goods  and  merchandise  contained  in  a  vessel. 
The  person  whose  duty  in  the  ship  it  is  to  look  after  the  cargo 
is  called  the  supercargo. 

CASH  ACCOUNT. — An  account  in  which  nothing  but  cash 
transactions  are  recorded. 

CHAMBERS  OF  COMMERCE.  —  Local  associations  of  com- 
mercial men,  formed  for  the  purpose  of  regulating  and  protecting 
their  general  interests. 


CHARTER. — A  grant  from  the  Crown  conferring  privileges 
upon  public  companies,  corporations,  and  institutions,  upon 
certain  conditions. 

CHARTER  PARTY. — An  agreement  with  the  owner  or  master 
of  a  vessel,  hiring  it  either  for  a  fixed  period,  a  voyage,  or  a 
number  of  voyages. 

CHEQUE  OR  DRAFT. — -An  order  to  a  banker  to  pay  the  bearer, 
or  a  party  named  on  the  order,  a  certain  named  sum  of  money. 

CIRCULAR  NOTE. — A  note  or  bill  issued  by  bankers  for  the 
convenience  of  travellers,  affording  a  choice  of  various  places 
for  obtaining  its  payment. 

CIRCULATING  MEDIUM. — The  authorised  or  recognised  means 
of  making  payments  in  a  country. 

CIRCULATION  OF  A  BANK. — The  amount  of  licensed  issue  of 
its  own  notes  payable  to  bearer  on  demand. 

CLEARING  A  VESSEL.— Entering  a  ship's  name  and  par- 
ticulars of  her  cargo  at  the  Custom  House  preparatory  to  her 
leaving  port. 

CLEARING  IN  BANKING. — A  plan  adopted  by  the  general 
body  of  London  bankers  for  a  daily  exchange  of  cheques  and 
bills  at  a  house  in  Lombard  Street,  called  the  Clearing  House. 
A  clerk  from  each  establishment  attends  twice  a  day  with  the 
cheques  and  bills  he  may  have  on  the  others,  and  distributes 
them  in  drawers  allotted  to  the  several  banks.  They  then 
make  out  balance-sheets,  entering  on  the  Dr.  side  the  sum  each 
bank  owes  them,  and  on  the  Cr.  side  the  sum  they  owe  each 
bank.  Those  who  have  money  to  receive  on  balance  take  it 
indiscriminately  from  those  who  have  to  pay,  as  it  is  evident  the 
sums  to  be  paid  must,  in  the  aggregate,  equal  the  sums  to  be 
received. 

COCKET. — A  warrant  from  the  Custom  House,  certifying  that 
the  goods  therein  named  have  been  entered,  and  are  either  duty 
free,  or  that  the  duty  on  them  has  been  paid. 

COLLATERAL  SECURITY. — A  secondary  or  indirect  security 
for  the  fulfilment  of  a  contract,  or  for  money  lent. 

COMMISSION. — An  allowance  or  per-centage  made  to  agents 
for  buying  or  selling  goods,  or  for  negotiating  business  of  any 
kind. 

COMMISSIONAIRE. — A  member  of  a  body  of  disabled  soldiers, 
enrolled  to  furnish  the  public  with  trustworthy  messengers. 
The  Society  of  Commissionaires  was  founded  in  the  year  1859 
by  Captain  E.  Walter. 

COMPANY. — A  number  of  persons  associated  together  in  one 
common  interest,  and  for  the  carrying  out  of  any  trade  or  course 
of  operations.  Also  applied  to  the  members  of  a  firm  not 
named  in  its  signature,  as  "Baring  Bros.  &  Co." 

COMPOSITION. — The  settlement  of  the  debts  of  a  bankrupt 
by  payment  in  part. 

COMPOUNDING,  OR  COMPROMISING  WITH  CREDITORS. — 
Debtors  paying  a  portion  of  the  claims  of  their  creditors  by 
way  of  composition,  on  the  latter,  by  agreement,  giving  an 
acquittance  for  the  whole. 

COBIPOUND  INTEREST. — Interest  paid  not  only  upon  the 
money  lent,  but  on  the  interest  which  from  time  to  time 
becomes  due  to  the  lender,  and  is  not  paid.  See  also  "  Lessons 
in  Arithmetic,"  XXXVI.,  Vol.  III.,  page  3. 

CONCESSION. — A  grant  of  certain  privileges  made  by  the 
Government  of  a  country  to  any  person  or  firm  carrying  out 
undertakings  affecting  the  public  interest.  The  parties  ob- 
taining such  concessions  are  termed  Concessionaires. 

CONSIGNMENT. — A  parcel  or  quantity  of  merchandise  sent 
(generally  abroad)  for  sale,  or  to  be  delivered,  as  the  sender 
may  direct.  The  person  sending  is  termed  the  Consignor,  and 
the  person  to  whom  they  are  sent  the  Consignee. 

CONSUL. — A  public  official  stationed  in  a  foreign  country  to 
watch  over  the  interests  of  \,he  one  he  represents,  and  of  its 
subjects  located  there. 

CONSUL'S  CERTIFICATE. — A  certificate  granted  by  a  consul, 
of  the  quantity  and  value  of  any  merchandise  sent  to  the 
country  he  represents.  It  is  given  on  faith  of  the  oath  of  the 
consignor,  and  acts  as  a  voucher  to  the  Custom  House  of  the 
port  to  which  the  goods  are  consigned. 

CONTINGENCIES. — Liabilities  likely  to  arise,  but  which  cannot 
be  exactly  determined. 

CONTINUATION,  OR  CONTANGO. — The  additional  price  or  rate 
of  interest  paid  for  an  extension  of  time  by  speculators  on  the 
Stock  Exchange,  who  have  purchased  stock  or  shares  on 
credit. 
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CONTKA.— A  Latin  word  used  in  aooooatt,  signifying  agauut 

or  on  th--  ..//.•  / 

!  IU.BANU. — A  term  applied  to  goods  imported  or  exported 
ii/iiiiist  the  laws  of  the  laud,  or  without  complying  with  iu 

i  UACT. — A  verbal  or  written  agreement  between  two  or 
i  Orson*,  which  bind*  them  to  certain  relative  specified 

ai-t-. 

ICACTOR. — A  capitalist  or  person  who  binds  himself  to 
rtain  works,  or  to  supply  certain  quantities  of 
goods  or  material))  upon  specified  terms  ami  eomlitions. 

i  ONS. — Small  printed  warrants  for  interest,  attached  to 
I...H.U  lor  the  purpoH'j  of  being  out  uff  and  presented  as  each 
payment  bocoinon  due. 

;.SE  OF  EXCHANGE. — The  current  rates  for  exchanging 
the  money  of  one  country  for  that  of  others,  as  applicable  to 
bffli. 

•  IT. — A  term  expressive  of  trust  or  confidence,  and  used 

when  property  in  supplied  upon  the  understanding  of  payment 

at  u  future  period.     It  is  also  applied  to  the  commercial  standing 

ami  position  <>>  persons  who,  as  the  case  may  be,  are  said  to  be 

'  or  lad  r>vi/i'f. 

niTOR. — Ono  to  whom  money  is  due. 

CURRENCY. — Tho  money  of,  or  that  which  passes  for  money 
in,  a  country. 

CUSTOMS  DUTIES. — Duties  levied  (as  a  means  of  revenue  to 
a  country)  on  the  importation  or  exportation  of  goods. 

DAYS  OF  GRACE. — The  number  of  days  allowed  beyond  the 
expressed  terms  of  a  bill  before  payment  can  be  legally  de- 
manded. They  vary  very  much  in  different  parts  of  the  world, 
but  in  tho  United  Kingdom  and  the  United  States  three  days 
are  allowed  upon  all  bills,  except  those  payable  on  demand  or  at 
sight.  Tho  followin 
respective  places : — 

Amsterdam 

Antwerp 

Altona 

Bahia 

Barcelona 

Berlin 

Bilboa 

Bordeaux 

Bremen 

Cadiz 

Dantzic 

Fraukfort-on-the-Main 

Geneva 

Genoa 

Gibraltar 

Hamburg 

DEAD  OR  IMPERSONAL  ACCOUNTS. — Accounts  not  dealing 
with  persons  but  with  things  ;  such  as  Bad  Debts  Account, 
Profit  and  Loss  Account,  etc.  See  also  "  Lessons  in  Bookkeep- 
ing," III.,  Vol.  II.,  page  154. 

DEBENTURE.  —  A  Custom  House  certificate  entitling  tho 
exporter  of  imported  goods  to  a  drawback  of  tho  duty  originally 
paid  on  importation. 

DEBENTURES. — Deeds  by  which  a  company  mortgages  its 
property  for  borrowed  money ;  the  condition  being  that  tho 
holder  has  the  right  to  seize  the  property  if  he  bo  not  repaid  at 
the  stipulated  time. 

DEBIT. — An  entry  on  the  Dr.  side  of  an  account. 

DEBTOR. — One  who  owes  money. 

DECLARATION  OF  TRUST. — A  written  affirmation  of  confi- 
dence in  the  person  in  whose  hands  is  placed  the  management 
and  control  of  an  estate  or  business. 

DEL  CREDERE  COMMISSION. — An  extra  commission  paid  to 
an  agent  for  guaranteeing  the  payment  of  an  account  which  he 
has  been  the  means  of  opening. 

DEMURRAGE.  —  Compensation  paid  to  the  owners  by  the 
charterers  or  freighters  of  ships,  for  their  detention  beyond  a 
stipulated  time. 

DEPENDENCIES. — Assets  liksly  to  accrue,  but  which  cannot 
be  exactly  determined. 

DEPOSIT. — A  sum  of  money  placed  at  interest  with  a  banker 
for  a  specified  time.  Tho  person  doing  so  is  termed  a  Depositor, 
and  the  account  recording  the  transaction  a  Deposit  Account. 

DERELICT. — A  ship  abandoned  at  sea. 

DETINUE. — An  action  for  the  recovery  of  withheld  property. 


the 

number  of  days  allowed  at 

the 

6 
6 

Lisbon  and  Oporto  <  _° 
(  r  oreign 

15 
6 

6 

Madrid 

14 

15 

Malta              .         .         . 

13 

14 

Milan              .         .         . 

6 

3 

Naples             .         .         . 

3 

14 

New  York      . 

3 

10 

Oporto 

6 

8 

Paris  aud  the  whole  of  France 

10 

6 

Bio  de  Janeiro 

6 

10 

Rotterdam      .          .          . 

1 

4 

f  fifhpi*  flfttft 

10 

5 

St.  Petersburg    •! 
(  at  sight. 

3 

30 

Trieste 

3 

14 

Venice            . 

6 

12 

Vienna 

3 

•••:•.•-. 

<t  be  a  r 


DBTIATIOM. 

terms  of  the  policy  of  insurance.  If  it  be  a  departure  from 
the  ooone  laid  down  for  the  ship,  without  actual  imniiMMj. 
such  a*  stress  of  weather,  it  thereby  vitiate*  the  bmuuac*. 

L»iuecTon.— One  of  »  body  of  proprietor*  depoted  by  the 
rent  with  power  to  control  and  direot  it*  opeiitiom. 

DUOOUXT.— A  percentage  allowance  on  prompt  payment*  of 
money.    As  applied  to  share*  or  stock,  it  indicate*  the  dspmh 
tion  below  the  price  at  which  mob  share*  or  stock*  wen  tamed 

DISHONOUR  or  A  BILL.— The  refusal  to  accept  a  bill  by  the 
person  on  whom  it  in  drawn,  or  the  failing  of  an  acceptor  to 
pay  it  when  it  become*  doe. 

DISSOLUTION  or  PARTNERSHIP. — The  act  of  breaking  mp 
an  association  formed  for  the  porpoee  of  trade,  or  the  act  of 
retiring  from  such  asuociation  of  on*  or  more  of  the  parthn 
rammd. 

DISTRXNOAS. — A  writ  commanding  a  person  to  be  fmnflasd 
for  debt,  or  for  his  appearance  on  an  appointed  day. 

•END. — The  periodical  divUion  of  the  profit*  of  a  com- 
pany.  Tho  di*trilmti<-ii  among  creditors  of  the  property  of  a 
bankrupt  is  termed  u  dividend,  as  is  also  the  annual  payment 
of  interest  on  tho  National  Debt. 

DOCK.— An  artificial  basin  for  the  reception  of  ships,  and  to 
assist  thorn  in  loading  and  unloading. 

DOCKET. — A  ticket  or  direction  tied  to  goods ;  also  a  sum- 
mary of  any  document  or  legal  instrument. 

DOCK  WARRANTS  certify  as  to  goods  in  charge  of  the 
Dock  Companies,  and  specify  the  ship  by  which  they  were 
imported,  the  importer,  'late  of  entry,  to  whom  deliverable,  the 
distinguishing  marks,  packages,  and  the  gross  and  nctt  weight, 
with  the  date  at  which  warehouse  rent  commences. 

DOCK  WEIGHT  NOTES  contain  specifications  similar  to  those 
in  the  warrants.  They  are  deliverable  to  purchasers  of  produce 
on  payment  of  any  deposit,  and  entitle  them  to  the  warrants  on 
the  completion  of  their  payments. 


LESSONS  IN  ASTRONOMY.— XV. 

SHOOTING   STARS — METEORITES — ECLIPSES,    THEIR    THIOBT — 
SOLAR    ECLIPSES — BAILY'g    BEADS — BID    FLAMK&. 

IN  addition  to  the  celestial  objects  already  referred  to,  we  shall, 
on  a  clear  night,  be  almost  certain  to  see  falling  or  shooting 
stars.  These  are  much  more  abundant  at  certain  seasons  of  the 
year  than  at  others,  but  yet  scarcely  a  night  elapses  without 
some  being  visible.  For  a  long  period  little  or  no  notice  was 
taken  of  them  by  astronomers,  it  being  believed  that  they  owed 
their  origin  merely  to  gaseous  exhalations  from  the  earth,  which 
became  ignited  in  the  atmosphere. 

It  was  found,  however,  that  at  some  times  the  number  seen  was 
immensely  greater  than  at  others,  and  instances  were  recorded  in 
which  they  outnumbered  the  ordinary  stars,  so  that  the  display 
was  termed  a  star  or  meteoric  shower.  Humboldt  speaks  of 
one  of  these  which  he  witnessed  on  the  13th  of  November, 
1799,  when  travelling  in  South  America,  and  says :  "  Towards 
morning  wo  witnessed  a  most  extraordinary  scene  of  shooting 
meteors.  Thousands  of  bodies  and  fallirg  stars  succeeded  each 
other  during  four  hours.  From  tho  beginning  of  the  phenomenon 
there  was  not  a  space  in  the  firmament  equal  in  extent  to  three 
diameters  of  the  moon  which  was  not  filled  every  instant  with 
bodies  or  falling  stars."  On  tho  13th  of  November,  1831,  anothot 
grand  meteoric  shower  occurred,  which  was  followed  by  others 
en  the  same  date  in  1832  and  1833. 

The  hist  of  these  seems  to  have  been  one  of  the  most  brilliant 
and  splendid  which  has  been  recorded.  Tho  whole  of  the  sky 
appeared  to  be  on  fire,  and  in  many  places  the  utmost  terror 
and  alarm  was  caused  by  the  sight.  One  observer  wrote  : — 
"  The  scene  was  truly  awful,  for  never  did  rain  fall  much 
thicker  than  the  meteors  fell  towards  the  earth."  Many  of  the 
meteors  were  observed1  to  leave  behind  them  luminous  trains, 
which  remained  visible  for  a  greater  or  less  period. 

Ono  remarkable  fact  was  observed  during  the  shower,  and 
that  was  that  all  the  shooting  stars  appeared  to  radiate  from 
a  single  point  in  the  constellation  Leo.  This  point  remained 
constant  while  the  shower  lasted,  and  thus  showed  that  those 
meteors  arose  from  some  source  altogether  independent  of  the 
Earth,  and  removed  from  its  surface,  as  otherwise  tho  spot 
would  have  moved  with  the  rotation  of  the  Earth. 

Those  displays  wcro    seen    to  the    greatest   advantage  in 
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America ;  the  news  of  them,  however,  soon  spread,  and  directed 
the  attention  of  astronomers  in  all  countries  to  the  subject.  The 
fact  of  these  grand  displays  having  occurred  for  three  consecu- 
tive years,  about  the  13th  of  November,  naturally  attracted  notice, 
as  it  seemed  to  indicate  a  periodical  character.  Accordingly,  on 
that  date  in  the  following  year  a  strict  watch  was  kept  by  many 
astronomers,  and  though  no  very  marked  display  occurred,  the 
numbers  seen  were  found  to  be  very  far  above  the  average. 
Continued  observations  have 
shown  that  at  this  period  there 
is  always  a  much  larger  dis- 
play of  these  bodies  than  at 
other  times  of  the  year.  By 
examining  likewise  the  records 
of  these  showers  it  was  noticed 
that  the  grand  displays  seemed 
to  take  place  about  every 
thirty-three  years,  sometimes 
being  seen  for  two  or  three 
consecutive  years.  It  was 
accordingly  suggested  that  not 
improbably  a  brilliant  display 
might  be  seen  in  1866,  and 
though  the  numbers  seen  were 


not  nearly  so  great  as  in  1833, 

the  display  was  very  grand  and 

beautiful,  so  that  all  who  had  watched  through  the  night  felt 

amply  repaid  for  their  trouble. 

Nearly  all  appeared,  as  in  previous  instances,  to  radiate  from 
the  star  7  in  Leo,  and  close  to  this  spot  many  faint  ones  were 
observed,  some  seeming  just  to  appear  and  vanish  again,  without 
having  changed  their  position  perceptibly.  These  were  evidently 
travelling  directly  towards  the  Earth,  and  hence  their  trains 
were  so  foreshortened  as  to  be  invisible. 

We  eee,  then,  the  main  facts  in  connection  with  the  appear- 
ance of  these  meteors,  and  the  problem  now  is  to  find  what  we 
are  to  learn  from  them  as  to  the  nature  and  movements  of  these 
bodies.  As  we  have  seen,  several  facts  seem  most  clearly  to 
show  that  their  origin  is  beyond  the  surface  of  the  Earth  ;  and 
the  annual  periodicity  further  indicates  that  in  certain  parts 
of  its  orbit  the  Earth  is  passing  througli  a  portion  cf  space 
which  is  specially  crowded  with  them. 

By  noting  the  position  of  tho  spot  whence  they  appear  to 
radiate,  we  learn  tho  direction  in  which  they  are  coming,  and 
we  find  that  tho  Earth  seems  actually  to  bo  in  the  midst  cf  a 
stream  of  them.     The  opinion  now  received  is  that  there  is  a 
ring  of  these  bodies  revolving  around  tho  Sun.     This  ring  is 
about  the  size  of  the  orbit  of  the  Earth  ;  it  is  inclined  to  tho 
plane  of  tho  ecliptic  at  an  angle  of  about  17°,  cutting  it  just  in 
the  part  in  which  the  Earth  is  situated  on  the  13th  of  November, 
PO  that  at  this  period  the  Earth  is  actually  passing  through  tho 
ring,  as   represented  in  Fig.  32.       The  dotted   lines  wo  will 
suppose  to  represent  the  zone 
of  meteorites,    distributed  un- 
evenly, but  still  for  the  most 
part  kept  within  narrow  limits. 
These  are   moving  along  from 
left  to  right.      About  the  13th 
of    November    the    Earth    is 
moving  along  the  part  A  B  of 
its  orbit,  in  the  direction  shown 
by  the  small  arrows.     It  there- 
fore    meets     the     stream     of 
meteors,  which  will,  of  course, 
all  appear  to  radiate  from  one 

point.  Their  uneven  distribution  in  the  stream  will  account 
for  the  constant  fluctuations  in  number,  and  at  any  period 
they  will  only  be  visible  to  that  part  of  the  Earth  which 
is  directed  towards  them.  This  explanation  is  not  sufficient 
to  account  for  the  fact  of  a  star-shower  being  so  much 
more  brilliant  one  year  than  another,  nor  for  the  periodical  in- 
terval of  thirty-three  years.  If,  however,  we  suppose  that  in 
one  part  of  the  ring  they  are  clustered  together  more  thickly 
than  in  the  rest  of  it — that  there  is,  in  fact,  in  one  part  a  rich 
group  of  these  bodies,  and  that  this  group  revolves  in  its  orbit 
in  about  eleven  days  less  than  the  Earth  takes — the  whole  will 
be  explained.  This  group  extends  over  some  small  portion  of  the 
ring,  so  that  at  times  the  Earth  may  for  two  or  three  successive 


years  pass  through  or  near  the  dense  portion.  It  gains,  how. 
ever,  about  12°  annually,  so  that  for  some  thirty  years  the 
Earth  only  passes  through  the  portion  where  they  are  less 
thickly  crowded. 

Besides  the  13th  of  November,  there  are  other  periods  at  which 
large  numbers  of  these  bodies  may  be  seen.  The  9th — llth  of 
August  is  such  a  period,  and  though  the  numbers  then  seen  are 
usually  less  than  in  November,  the  display  is  more  certain  and 

more  uniform.  There  appear 
to  be  several  of  these  rings  of 
meteorites  through  which  the 
Earth  passes  at  different  pe- 
riods, and  a  considerable  num- 
ber of  radiant  centres  from 
which  they  diverge  have  been 
noted.  Some  astronomers  sup- 
pose that  the  August  and  No- 
vember meteors  are  parts  of  the 
same  ring,  which  therefore  cuts 
the  Earth's  orbit  in  two  points. 
The  opinion  that  they  are  two 
separate  rings  is,  however, more 
generally  received. 

We  have  now  to  inquire  as 


rig.  32.  fo  the  nature    or    constitution 

of  these  bodies,  and  concern- 
ing this  not  much  can  be  said.  It  is  believed  that  they 
are  small,  solid  bodies,  revolving  round  the  Sun  as  already 
stated.  As  they  are  travelling  in  a  contrary  direction  to  the 
Earth,  the  velocity  with  which  they  enter  our  atmosphere 
is  very  great.  The  resistance  of  the  air  soon  checks  this 
motion,  but  by  the  friction  thus  produced  the  body  is  so  in- 
tensely heated,  that  it  becomes  luminous,  and  ultimately  is 
entirely  consumed.  The  average  height  at  which  they  become 
visible  is  about  seventy  miles,  and  their  course  is  about  thirty 
miles.  The  weight  of  most  of  them  is  believed  to  be  very 
small,  possibly  not  more  than  a  few  grains.  There  are,  how- 
ever, a  few  which  are  much  larger,  and,  owing  to  their  size, 
pass  unconsumed  through  the  atmosphere,  and  fall  upon  the 
Earth's  surface.  These  are  usually  distinguished  as  meteo- 
rites, and  are  sometimes  divided  into  aerolites,  or  meteoric 
stones,  and  aerosiderites,  or  pieces  of  meteoric  iron. 

It  is  not  known  whether  these  bodies,  like  those  already 
described,  move  in  elliptic  orbits,  though  it  has  been  observed 
that  they  too  are  somewhat  periodical. 

The  fall  of  many  of  them  has  been  recorded,  and  the  masses 
themselves  are  in  many  instances  carefully  preserved.  When 
the  body  has  been  seen  to  fall,  a  loud  report  has  frequently 
been  heard  accompanying  it,  and  sometimes  fragments  have 
been  scattered  over  a  large  area,  showing  that  while  falling 
the  meteorite  has  exploded.  In  April,  1803,  a  brilliant  fire- 
ball was  seen  in  Normandy,  travelling  very  rapidly,  shortly  after 

which  a  loud  explosion  was 
heard,  and  a  great  number  of 
pieces  of  stone  fell  to  the 
ground,  nearly  3,000  being  col- 
lected. 

When  picked  up  soon  after 
tlieir  fall,  these  bodies  are 
usually  found  to  be  intensely 
hot.  On  chemical  examination 
no  new  elements  have  been 
discovered  in  them.  The  ma- 
jority are  found  to  contain 
iron,  usually  in  a  very  large 

proportion,   and    nickel  is   nearly    always    foand    associate! 
with  it. 

ECLIPSES. 

We  have  thus  completed  our  survey  of  the  solar  system,  and 
of  the  different  bodies  which  compose  it.  Our  attention  must 
now  be  directed  to  the  phenomena  of  eclipses,  which  have  already 
been  referred  to  when  treating  of  the  Moon. 

The  Earth  and  Moon  are,  as  we  have  seen,  constantly  chang- 
ing their  positions,  both  with  respect  to  the  Sun  and  to  one 
another,  and  hence  at  times  it  happens  that  all  three  are  in 
the  same  straight  line.  If  in  this  case  the  Sun  is  at  one  ex- 
tremity of  the  line,  the  body  at  the  other  extremity  will  for  a 
time  be  deprived  of  its  light,  being  in  the  shadow  of  the  central 
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one.  When  the  Moon  thus  intervene*  between  the  Earth  and 
the  Sun  wo  have  the  phenomenon  of  a  Molar  oclipue,  the  Moon 
rutting  off  the  rays  of  the  Sun,  and  causing  iU  own  dark 
Hhodow  to  pasa  over  a  portion  of  the  aarfaoe  of  the  Earth. 
I  explain  this.  In  it  a  ropruHonU  the  Bon,  M  the 
M....II,  and  K  tho  Karth.  The  siios  and  distances  aro  of  ooorae 
thrown  out  of  proportion,  in  order  to  render  the  figure  more 
As  tho  Moon  travels  on  in  its  orbit,  it  come*  into 
tho  position  shown,  and 
then  completely  hide*  tho 
Sun  from  that  part  of 
the  Earth  which  hap* 
pens  to  bo  in  tho  lino 
of  ita  ahadow.  Tho  con- 
tral  dark  oone  of  ahadow 
ia  called  the  umbra,  tho 
Sun'a  raya  being  entirely 
cut  off  from  it.  Around 
this  ia  a  apace  from 
which  only  a  portion  of 
tho  Sun's  raya  is  ex- 
eluded,  so  that  the  ahadow 
is  less  dark.  This  part 
is  known  as  the  penum- 
bra (f),  and,  aa  will  be 
aeon,  the  raya  from  aomo 
parts  of  the  Sun  pene- 
trate this,  BO  that  it  is  in  reality  a  gradual  shading  off  of  tho 
umbra.  Those  parts  of  the  Earth's  surface  over  which  the 
penumbra  passes  will  see  a  partial  eclipse  of  the  Sun,  only  a 
part  of  his  disc  being  hidden  by  the  Moon,  aa  represented  in 
Fig.  34.  The  nearer  they  lie  to  the  lino  whore  tho  central 
shadow  passes,  the  greater  the  portion  of  his  disc  which  will 
bo  hidden. 

The  diameter  of  the  umbra  on  the  Earth  is  never  large,  and 
averages  about  150  miles,  so  that  it  is  only  along  a  tract  of 
surface  of  this  width  that  the  eclipse  will  be  seen  as  a  total 
one.  Its  exact  size  varies  with  tho  distance  of  the  Moon  from 
the  Earth.  When  the 
Moon  is  at  its  greatest 
distance,  the  umbra  does 
not  reach  tho  Earth 
at  all.  Tho  Moon  then 
appears  to  be  smaller  than 
the  Sun,  and  does  not  com- 
pletely hide  it,  but  leaves 
a  bright  ring  all  round. 
This  is  known  as  an 
annuZar  eclipse,  and  the 
appearance  it  presents  is 
shown  in  Fig.  35.  An 
eclipse  of  this  kind  oc- 
curred in  England  on  the 
14th  of  March,  1858,  and 
excited  great  interest.  In 
most  places,  however,  the 
weather  was  very  unfavour- 
able for  its  observation.  It 
h:is  been  calculated  that 
the  greatest  duration  of 
an  annular  eclipse  at  the 
equator  cannot  exceed  12  J 
minutes;  a  total  eclipse 
cannot  continue  so  long 
as  this,  since  when  the 
eclipso  is  total  tho  Moon 

is  nearer  tho  Earth,  and  its  motion  is  therefore  more  rapid. 
This  duration  depends,  of  course,  on  the  comparative  diameters 
of  the  Sun  and  Moon.  Now  tho  greatest  apparent  diameter 
of  the  Moon  is  3S7  31",  and  the  least  of  tho  Sun  is  31'  30", 
the  difference  being  2"  1".  The  eclipso  can  therefore  con- 
tinue total  while  the  Moon  is  passing  over  this  arc,  but  no 
longer. 

The  occurrence  of  a  total  eclipse  at  any  given  place  is,  as  may 
be  inferred  from  the  above  statements,  a  very  rare  event.  None 
was  seen  in  London  between  1140  and  1715.  When  seen,  they 
are  most  grand  and  wondrous  phenomena,  and  consequently 
astronomers  usually  travel,  if  necessary,  a  considerable  distance, 


Fig.  36. — ECLIPSE   OF  THE   SUN,   JULY   18,    1860. 


•o  M  to  be  situated  on  the  Una  of  totality.  Aa  the  moon,  which 
ia  iUolf  invisible,  advance*  over  and  partially  conceal*  th«  •no. 
u  dull  hue  teem*  to  creep  over  the  face  of  all  Nature  ;  bat  it  w 
not  till  near  the  time  when  the  ran  is  entirely  hidden  that  the 
darknoaa  become*  intense.  It  ia  then  nanally  so  dark  that  a 
lantern  ia  required  to  enable  any  obaei  raUuu*  to  be  recorded, 
or  the  time  to  be  read  from  a  chronometer.  Many  animals 
seem  to  be  affected  by  it ;  birds  harry  to  their  nesU,  sheep  lay 
down,  flowers  dose,  and 
the  whole  face  of  Nature 
present*  a  most  sad  and 
uncommon  appearance. 
Not  'infrequently,  too,  a 
great  and  sadden  fall  of 
temperature  occur*.  The 
brighter  stars  aro  also 
frequently  soon. 

Juat  before  the  moment 
of  total  obscuration,  a 
brilliant  halo  ia  seen  sur- 
rounding the  dark  body  of 
the  moon  ;  this  ia  known 
as  tho  corona,  and  is 
usually  believed  to  be  tho 
snn'a  atmosphere  rendered 
visible  by  the  obscuration 
of  its  direct  raya.  Obser- 
vations made  daring  tho  total  eclipse  of  August  17,  1868, 
showed  that  this  atmonj  hero  was  not  self-luminous.  Bright 
rays  aro  also  seen  at  tames  darting  out  beyond  the  corona, 
usually  in  the  form  of  a  cross.  When  the  moon  is  just  on 
tho  point  of  hiding  the  hut  streak  of  the  aun,  the  narrow 
crescent  appears  to  be  divided  into  a  number  of  separate  beads 
or  drops,  which  seem  sometimes  to  be  in  motion.  This  pheno- 
menon ia  known  as  "  Baily 'a  Beads,"  after  Mr.  Francis  Baily,  who 
was  the  first  to  describe  it  particularly.  No  very  satisfactory 
explanation  of  this  appearance  has  yet  been  assigned,  bat  some 
observers  in  India  during  tho  recent  eclipse  stated  that  it  wae 

evidently  produced  by  in- 
equalities  on  the  surface  of 
the  moon. 

So  great  is  the  im- 
portance attached  to  the 
correct  observation  of  a 
total  eclipse,  that  special 
expeditions  have  been  sent 
out  during  recent  yean  to 
many  parts  of  the  world 
to  observe  them.  Many 
superior  pieces  of  appa- 
ratus have  been  lent  or 
procured  for  the  purposes 
of  these  expeditions,  and 
several  most  important 
discoveries  have  thus  been 
made. 

A  remarkable  feature 
in  connection  with  total 
eclipses  of  the  sun,  and 
one  that  has  attracted 
much  attention  of  late 
years,  is  the  existence  of 
a  number  of  rose-coloured 
protuberances  around  the 
dark  body  of  the  moon 
when  the  aun  is  completely 

hidden.  These  red  flames  appear  at  times  to  be  in  motion ; 
they  are,  however,  persistent  enough  to  enable  it  to  be  clearly 
seen  that  they  belong  to  the  solar  atmosphere,  the  dark  body  of 
the  moon  being  observed  to  cover  them  as  it  moves  onward. 

A  general  view  of  these  remarkable  objects  is  given  in  Fig. 
36,  which  represents  the  eclipse  of  the  18th  of  July,  1860.  In 
the  eclipse  of  August,  1868,  one  in  particular  was  remarked, 
having  on  elevation  of  3*  18",  or  a  tenth  of  the  son's  diameter. 
This  presented  the  appearance  of  a  horn  spirally  twisted,  and 
was  distinctly  shown  in  the  photographs  taken  by  an  expedition 
sent  out  to  India  to  make  observations.  Its  shape  and  appear- 
ance were  very  remarkable. 
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LESSONS    IN   SPANISH.—  XII. 

THIRD   CONJUGATION. 

PAEADIGM    OF    THE     THREE     CONJUGATIONS. 
IN  these  model  verbs  of  the  three  conjugations,  the  persons  of 

Present. 
Sing.  Vivo,  I  live. 
Vives. 

first  Pluperfect. 
Sing.  Habia  vivido,  I  had  lived. 
Habias  vivido. 

every  tense  are  to  be  accented  on  the  syllable  next  to  the  last, 

Vive. 

Habia  vivido. 

except   where  the   marked  accent    is  placed  over  some  other 

Plur.  Vivimos. 

Plur.  Habiamos  vivido. 

syllable. 

Vivis. 

Habiais  vivido. 

INFINITIVE      MOOD. 

Viven. 

Habian  vivido. 

FIRST   CONJUGATION.           SECOND   CONJUGATION.          THIRD  CONJUGATION. 

Imperfect. 

Second  Pluperfect. 

Amar,  to  love.                    Corner,  to  eat.                    Vivir,  to  live. 

Sing.  Vivia,  I  was  living. 
Vivias. 

Sing.  Hube  vivido,  I  had  lived. 
Hubiste  vivido. 

Past  Participle. 

Vivia. 

Hubo  vivido. 

Amado,  loved.                   Comido,  eaten.                   Vivido,  lived. 

Plur.  Viviamos. 

Plur.  Hubimos  vivido. 

Past. 

Viviais. 

Hubisteis  vivido. 

Habe'r  amado,  to  have     Habe'r  comido,  to  have     Habe'r  vivido,  to  have 

Vivian. 

Hubieron  vivido. 

loved.                                    eaten.                                    lived. 

Perfect  Definite. 

first  future. 

Present  Gerund. 

Sing.  Vivi,  I  lived. 

Sing,  Vivire,  I  shall  live. 

Ainando,  loving.                Comiendo,  eating.       |      Viviendo,  living. 

Vivis  te. 

Viviras. 

Vivid. 

Vivira, 

Past  Gerund. 
Habiendo  amado,             Habiendo  comido,          Habiendo     vivido, 

Plur.  Vivimos. 
Vivis  teis. 

Plur.  Viviremos. 
Vivir  d  is. 

having  loved,                      having  eaten.                      having  lived. 

Vivieron. 

Viviran. 

INDICATIVE     MOOD. 

Perfect  Indefinite. 

Second  Future. 

FIRST   CONJUGATION. 

Sing.  He  vivido,  I  have  lived. 

Sing.  Habre!    vivido,    I   s?iall   have 

Present. 

first  Pluperfect. 

Has  vivido. 
Ha  vivido. 

Habras  vivido.                [lived. 
Habra  vivido. 

Sing.  Amo,  I  love. 

Sing.  Habia  amado,  I  had  loved. 

Plur.  Hemos  vivido. 

Plur.  Habremos  vivido. 

Amas. 

Habias  amado. 

Habeis  vivido. 

Habreis  vivido. 

Ama. 

Habia  amado. 

Han  vivido. 

Habran  vivido. 

Plur.  Amamos. 

Plur.  Habiamos  amado. 

Aruais. 

Habiais  amado. 

IMPERATIVE     MOOD. 

Amau. 

Habian  amado. 

FIEST    CONJUGATION. 

Imperfect. 

Second  Plupei/ect. 

Svng.  Ame  yo,  let  me  love  (or,  may 

Plur.  Amemos  nosotros,  let  us  love. 

Sing.  Amaba,  I  teas  loving. 

Sing.  Hube  amado,  I  had  loved. 

I  love). 

Amad  vesotros,  love  you. 

Amabas. 

Hubiste  ainado. 

Ama  tu,  love  thou. 

Amen  ellos,  let  them  love. 

Amaba. 

Hubo  amado. 

Ame  dl,  let  him,  love. 

Plur.  Amabamos. 

Plur.  Hubimos  amado. 

Amabais. 

Hubisteis  amado. 

SECOND  CONJUGATION. 

Atnaban. 

Hubieron  amado. 

Sing.  Coma  yo,  let  me  eat. 

Plur.  Comamos  nosotros,  let  us  eat. 

Come  tu,  eat  thou. 

Corned  vosotros. 

Perfect  Definite. 

first  Future. 

Coma  el,  let  him  eat. 

Coman  ellos. 

Sing.  Ami'*,  I  loved. 

Sing.  Amare,  I  shall  or  will  love. 

Arnasto. 

Amaras. 

THIRD  CONJUGATION. 

Am6. 

Amara. 

Sing.  Viva  yo,  let  me  live. 

Phir.  Vivamos  nosotros. 

Plur.  Amamos. 

Plur.  Amaremos. 

Vive  tu,  live  thou. 

Vivid  vosotros. 

Amasteis. 

Amarels, 

Viva  61,  let  him  live. 

Vivau  ellos. 

Amaron. 

Amarau. 

SUBJUNCTIVE   MOOD. 

Perfect  Indefinite. 

Second  Future. 

FIRST  CONJUGATION. 

Sing.  He  amado,  I  have  loved. 
Has  amado. 
Ha  arnado. 
Plur.  Hemos  amado. 

Sing.  Habre'  amado,  I   shall    have 
Habras  amado.               [loved. 
Habra  amado. 
Plur.  Habremos  ainado. 

Present. 

Sing.  Ame,  I  may  love. 
Ames. 

Pluperfect. 
Sing.  Hubiera,  habria,  hubiese  ama- 
do, I  would,    should,   might 

Habeas  amado. 
Han  amado. 

Habrels  ainado. 
Habran  amado. 

Ame. 
Plur.  Amemos. 

Hubieras,    habrias.   hubieses 
amado.                      [amado. 

SECOND   CONJUGATION. 

. 

Hubiera,      habria,      hubiese 

Present. 
Sing.  Como,  J  eat. 
Comes. 

First  Pluperfect. 
Sing.  Habia  comido,  I  had  eaten. 
Habias  comido. 

Imperfect. 

Plur.  Hubie'rainos,  habriamos,  hu- 
biesemos  amado. 
Hubie'rais,  habriais,  hubieseis 

Come. 

Habia  comido. 

Sing.  Amara,    amaria,     amase,     I 

amado.                      [amado. 

Plur.  Cornemos. 

Plur.  Habiamos  comido. 

u'oulcl,  should,  might  love. 

Hubieran,  habrian,  hubiesen 

Cornels. 
Comen. 

Habiais  comido. 
Habian  comido. 

Amaras,  amarias,  amases. 
Amara,  arnaria,  amase. 

first  future. 
Sing.  Si  amare,  if  I  should  love. 

Imperfect. 

Second  Pluperfect. 

Plur.  Aniaramos,  amariainos,  ama- 
seruos. 

Si  arnares. 

Sing.  Comia,  I  u-as  eating. 
Comias. 
Comia. 

Sing.  Hube  comido,  I  had  eaten. 
Hubiste  comido. 
Hubo  comido. 

Amarais,  amariais,  amaseis. 
Amaran,  ainarian,  ainasen. 

Si  amare. 
Plur.  Si  amaremos. 
Si  amareis. 

Plur.  Comiamos. 
Comiais. 

Plur.  Hubimos  comido. 
Hubisteis  comido. 

Perfect  Indefinite. 

Si  amaren. 

Second  future. 

Coniian. 

Hubieron  comido. 

Sing.  Haya  arnado,   I    may    have 

Sing.  Si  hubiere  amado,  if  I  should 

Perfect  Definite. 
Sing.  Comi,  I  ate. 
Comiste. 

First  Future. 
Sing.  Corner^,  I  shall  eat. 
Comerus. 

loved. 
Hayas  amado. 
Haya  amado. 

have  loved. 
Si  hubieres  amado. 
Si  hubiere  amado. 

Coniid. 

Comera. 

Plur.  Hayamos  amado. 

Plur.  Si  hubieremos  amado- 

Plur.  Comimos. 
Coraisteis. 

Plur.  Comeremos. 
Comerels. 

Hayais  arnado. 
Hayan  amado. 

Si  liubie'reis  amado. 
Si  hubieren  amado 

Cornieron. 

Corneran. 

SECOND   CONJUGATION. 

Perfect  Indefinite. 

Second  Future. 

Present. 

Perfect  Indefinite. 

Sing.  He  comido,  I  have  eaten. 

Sing.  Habre!  comido,    I   shall   have 

Sing.  Coma,  I  may  eat. 

Sing.  Haya   comido,    I    may    have 

Has  comido. 

Habris  comido.             [eaten. 

Comas. 

Hayas  comido.               [eaten. 

Ha  comido. 

Habra  comido. 

Coma. 

Haya  comido. 

Plur.  Hemos  comido. 

Plur.  Habremos  comido  , 

Plur.  Comamos. 

Plur.  Hayamos  comido. 

Habeis  comido. 

Habreis  comido. 

Comais, 

Hayais  comido. 

Han  comido. 

Habran  comido. 

Comatu 

Hajan  comido. 

SONS  IN  SPANISH. 


Mi 


Imperfect. 
,  couieria,  corniest,  I 

,    -..•.•!.    mijht  tat. 
CoUlitTUD,  i ••  .1111:1  i.U,  COUiioSeS. 

Couiieru.  comeria,  oomiese. 
Plur.  Comii!rainoi.  coiuerioinos,  co- 

ini.'seiuos. 

Comidrais,  oomerittia,  coml<<- 
seis. 

<.'<•iiii.-r.iii.     c»iuuria:i. 


PtitjNT/cct. 

.  hubrfa,  hubieso  co- 
mldo,  /  i«  ..riM,  should,  might 

Hiibieras,  habrfas,    hubleees 
com 

llul'ieni,  habria,  bubiOM  oo- 
mido. 


Ptar.  HubUramos,  habrianioe,  bu- 

'  .    •••::..    >  .-.:...  lO, 

Hubtdrals,  liabrlais,  hublrfaeis 

OOmldo.  •  -..::..   '. 

..imn.  habrlan,  hubiesea 

fVi!  J"uture. 
Si»j.  81  cornier*,  if  I  ffcmU  #ot 

Sl  ,  ..m;.-r.  .,. 
•     Hi  COIBISffS. 

Plur.  Hi  eomUnouM. 

Si  comtfrois. 

81  cotuieren. 

Second  Future. 

Sing.  Si  hubiero  oomido,  if  I  ihmiU 
hnve  eaten. 

SI  hublores  oomido. 

Si  hubiera  comido. 
Ptur.  81  hubidromos  oomido. 

Si  hubi/Tols  comido. 

81  hubieren  comido. 


Sing. 


Plur. 


Sing. 


Plur. 


Present. 

Viva,  I  may  live. 

Viva,. 

Viva. 

no*. 
Virata. 
Vivon. 

Imperfect. 

Yiviero,    viviria,    viviese,    I 
tcould,  should,  might  live. 

Vivleras,  vivirias,  vivieses. 
i,  viviria,  vivieso. 

Yivi<:ruuios,  viviriamos,  vivi- 
dsemos. 

Vhi.-raU,      viviriais,     vivid- 
seis. 

Vivieran,  vivirfan,  viviesen. 


Perfect  Indefinite. 


Haya    vivido,    I 

lived. 

Hayos  vivido. 
Haya  vivido. 
Huyainos  vivido. 
Haynis  vivido. 
Hayan  vivido. 


THIBI)  COHJUOATIOX. 

Pluperfect. 

Sing.  Hubiera,  babria,  hubiese  vivi- 
do,  I  would,  should,  might 
hare  li««d. 

Hubieras,  habrioa,   hubiesea 
vivido.  [vido. 

Hubiora,  babria,  hiibieae  vi- 
Ptur.  Hubidramos,  habriamoa.  hu- 

bidsemos  vivido. 
Hubierais.  babriaia,  hubidseis 
vivido.  [vivido. 

Hubieran,  Imbrian,  hubieaen 

First  Future. 

Sing.  Si  viviorc,  if  I  should  live. 
Si  viviores. 
Si  viviere. 
Plur.  Si  vividremos. 
Si  vividreis. 
Si  vivioren. 

Second  Future. 
Sing.  Si  bubiere  vivido,  if  I  should 

have  lived. 
Si  hubieres  vivido. 
bi  bubiere  vivido. 
Plur.  Si  hubidremos  vivido. 
Si  hubii'-reis  vivido. 
Si  hubieren  vivido. 


may     have 


A  las  dos,  at  tiro  o'clock. 
A    bis    trcs,     at    three 

o'clock. 

Amur,  to  love. 
Asuuto.buiiiiiess,  waiter. 
Beber,  to  drink. 
Buscar,  to  seek. 
Comer,  to  eat,  to  'line. 
Corrdo,  pott,  mail. 
Cuaudo,  when. 
Cuinplir,  to  fulfil. 
Deber,  duty. 
Escribir,*  to  write. 


VOCABULARY. 

E spau a,  Spain. 
Favor,  favour. 
Hablar,  to  speak. 
Hallar,  to  find. 
Hasta  cutuuces,  till  (hot 
Leer,  to  read. 
Llegar,  to  arrive. 
Llcvar,  to  carry. 
Llorar,  to  weep. 
Los    Estados  Unidos, 

th«  United  States. 
Mail  ana,     to-morrow, 

morning. 


Palabra,  word. 
Permitir,  to  permit. 
QueJar,  to  remain. 
Behusar,  to  refuse. 
Beposo,  repose. 
Besponder,  to  reply,  to 

answer. 
Terminar,  to  terminate, 

to  close. 

Viajar,  to  travel. 
Vivir,  to  lire. 
Ya,  already. 


EXERCISE  30. — SPANISH-ENGLISH. 

1.  Dies  nos  ama.  2.  Los  pintores  la  aniau.  3.  El  Aleman  ama  la 
vcrdad.  4.  Quedau  couteutos.  5.  Ymd.  busca  reposo.  6.  Quedaa 
triste.  7.  Hablttis  el  Ingles.  8.  El  Frances  no  come  pan.  9.  Mis 
heruianos  no  bebeu  vino.  10.  No  come  V.  nada.  11.  No  beben  vms. 
nada.  12.  Maria  escribe  cartas.  13.  Escribis  mucbas  cartas.  14. 
Vmd.  vive  en  la  ciudad.  15.  j  Como  holla  V.  este  pan  ?  16.  Maria 
lleraba.  17.  Pedro  hablaba.  18.  Los  mugeres  lloraban.  19.  To 
bebia  vino.  20.  Diego  bebfa  agua.  21.  Yo  escribia  uua  carta.  22. 
Vivias  en  Madrid.  23.  Yo  buscaba  roposo.  24.  Viaj6  por  Espafia. 
25.  Viajd  por  los  Estados  Unidos.  26.  Juan  llord.  27.  Lei  estos 
libros.  28.  Bebimos  vino  y  leche.  29.  Escribi  dos  cartas.  30.  Escri- 
bierou  doce  cartas.  31.  Le  ban  rehusado  ese  favor.  32.  Juan  me  ha 
rehusado  cse  favor.  33.  jHas  viajado  por  Espafia?  34.  j  No  ha 
comido  V.  pan?  35.  He  comido  mucbo  pan.  36.  <j  Ha  llegado  el 
jnez  ?  37.  j  Han  hallado  vms.  mis  lamparaa  ?  38.  I  Ha  viajado  V.  por 
los  Estados  Unidos?  39.  Hasta  entonces  no  habiamos  torminado 
nuestros  asuntos.  40.  j  No  habfas  vivido  ya  en  Londres  ?  41.  Cuando 


*  Efcr'ilir  is  irregular  in  its  po«t  participle,  having  Mcrito  and  not 
•scribido. 


bube  ballado  el  tesoro.  eaeribi  cartas  a  mis  amigos.  41.  Cnaade 
bakteoi  Wslafe  MWbM  sevssuMi  D  n>  ^  Id  \  ..-»•-.-••<  p,  r 
Jtttftaterra.  44.  Couerrf  Mte  pan.  4ft.  Comeran  mansaaas.  46.  Bacri- 
birin  cartas.  47.  Mi  eriado  Ilerara  las  carUa  al  eorvso.  48.  Habria 
llegado  4  las  tree.  4f.  Llorad  eon  los  que  Iloran.  60.  Corned  este 
pan.  51.  Camplid  vnestras  palabras.  52.  Come  to  eonmigo.  <t&  Come 
to  con  Pedro.  54.  Less  las  seooras  esos  libros.  55.  Lea  vm.  eea 
carta.  56.  Hable  rmd.  Espanol.  67.  No  habto  V.  de  eso.  M.  Ho 
betas  vino.  59.  Kollor*is.  60.  Es  posibta  que  halles  nn  teeoco.  61. 
Es  probable  qne  BO  cumpbui  sus  deberes.  6S.  I  Ojala  hslHat 
63.  81  Maria  llorara,  Juan  Uoraria.  64.  ;  OjaU  los  bombres  , 
MM  deberes!  65.  Ea  posibto  que  BO  hayan  ballado  OB  tesoro. 
lOjala  on  yo  hubies*  hablado!  67.  81  Joan  BO  hiillssi  ~ 
Maria  no  habria  Dorado.  68.  81  mafiana  baliaren  on  teaoro, 
biran.  69.  Permitame  V.  leer  eso  libro.  70.  Era  prsdso 
7L  Estaban  oomiendo  y  beMendo.  72.  Habiendo  ballado  m  tesoro 
en  el  camino.  to  Ilevamos  en  hi  caaa  del  abogado. 

EXEttCIUB  81. — EMOLI8H-8PAXUH. 

1.  I  weep.  2.  My  mother  seeks  repose.  8.  She  does  not  find 
repoee.  4.  They  speak.  5.  Thou  speakest.  6.  They  weep.  7.  I>o 
you  («nu.)  speak  Spanish  P  8.  We  speak  Spanish.  9.  I  do  not  And 

repose.  10.  Thou  drinkest  wine.  11.  I  drink  water.  IS.  I  eat 
bread.  13.  John  reads  books.  14.  They  read  books.  15.  BepMaat 
thou  nothing  ?  16.  We  drink  wine.  17.  Ye  drink  water.  18.  The 
physician  lives  in  London.  19.  My  daughters  live  in  the  United 
States.  20.  Thou  fulfillest  thy  word.  21.  I  fulfil  my  duties.  St. 
We  were  carrying  much  money  with  us.  23.  The  ladies  were  suslsf 
repose.  24.  I  was  weeping.  25.  We  were  eating  bread.  26.  They 
were  living  in  London.  27.  Ye  were  living  in  the  city.  28.  We  were 
writing  letters.  29.  The  French  woman  found  (perf.  def.)  no  repose. 
30.  We  travelled  through  Euglaud.  31.  They  found  a  treasure  in  the 
road.  32.  I  ate  bread  and  butter.  33.  They  ate  sugar.  34.  John 
answered  nothing.  35.  You  (rmd.)  lived  in  Madrid.  36.  I  hare 
found  my  treasures.  37.  Has  the*  posts  arrived1  ?  36.  We  have  found 
the  spoons.  39.  Have  ye  refused  them  that  favour  ?  40.  I  have  kept 
(eumplidol  my  word.  41.  They  have  fulfilled  their  word.  42.  Hast 
thou  eaten  much  honey  t  43.  Till  then  ye  had  spoken  Spanish.  44. 
They  hod1  already'  eaten1  when  we  arrived.  45.  Till  then  they  had 
lived  in  peace.  46.  When  thou  hadst  dined,  thy  father  arrived.  47. 
I  shall  travel  through  Spain.  48.  He  will  find  a  treasure.  49.  Thou 
wilt  read  those  books.  50.  We  shall  fulfil  our  words.  51.  I  shall 
have  dined  at  two  o'clock.  52.  The  post  will  have  arrived  at  two 
o'clock.  53.  Brink  ye  water.  54.  Live  ye  in  peace  with  all  men. 
55.  Let  Mary  read  my  letters.  56.  Let  men  fulfil  their  duties.  57. 
Eat  (vmd.)  s«me  apples  and  pears.  58.  Bead  (mu.)  that  letter.  59. 
Do  not  read  this  book.  60.  Answer  ye  me.  61.  Write  ye  to  them. 
62.  Write  thou  to  us.  63.  It  is  possible  that  they  may  read  those 
books.  64.  It  is  probable  that  she  may  not  answer  him.  65.  If  I 
should  find  books,  I  would  read  them.  66.  Oh  that  they  would  not 
drink  wine !  67.  Oh  that  he  would  not  weep  I  68.  It  was  (era)  neces- 
sary that  Mary  should  not  speak  loud  (alto).  69.  It  is  possible  that 
ho  may  not  have  arrived.  70.  It  was  (era)  strange  that  they  should 
not  have  found  those  books.  71.  If  Peter*  should  arrive*  to-morrow,1 1 
will  writo  to  thee.  72.  Will  you  (vmd.)  permit  me  to  read  that  letter  t 
73.  John  pretends  not  to  have  spoken.  74.  Having  found  a  book,  I 
am  reading  it.  

KEY  TO  EXEBCISES  IN  LESSONS  IN  SPANISH.— XL 
EXERCISE  28. 

1.  Have  you  apples  ?  2.  I  have  apples.  3.  Yon  have  chairs.  4.  We 
are  hot.  5.  They  are  ashamed.  6.  Am  I  ashamed?  7.  Thou  art 
ashamed.  8.  Who  have  pears  ?  9.  My  brothers  have  iron.  10.  We 
have  forks.  11.  Thou  bast  knives.  12.  What  sort  of  sugar  has  the 
villager  ?  13.  She  has  no  husband.  14.  We  have  a  house.  15.  Have  we 
tables?  16.  Hast  thou  candlesticks?  17.  The  rose  has  thorns.  18.  You 
have  a  memory.  19.  Have  yon  soup  ?  20.  We  have  success.  21.  The 
physician  had  confidence  in  the  Spanish  woman.  22.  She  had  no  lamp. 
23.  I  had  a  rose.  24.  They  had  money.  25.  You  had  a  stocking. 
26.  You  had  silver.  27.  Thou  hadst  gold.  28.  She  had  prudence. 
29.  Hadlahoes?  30.  Had  they  no  tables  ?  31.  He  had  sugar  yester- 
day. 32.  I  bad  buttons  yesterday.  33.  She  had  flour  yesterday.  34. 
You  had  money.  35.  We  had  lamps.  36.  Thou  hadst  candlnstioks 
37.  They  had  no  looking-glasses.  38.  Hadst  thou  a  pen  ?  39.  I  had 
a  house.  40.  We  had  silk  stockings  yesterday.  41.  She  has  had  two 
husband*.  42.  They  have  had  many  cares.  43.  I  have  had  BO  soup. 
44.  They  will  have  oil  45.  You  will  be  hungry.  46.  They  will  be 
ashamed.  47.  I  will  have  had  money.  48.  Have  peace  with  all  the 
physician's  sons.  49.  Let  them  have  honey.  50.  May  we  have  look- 
ing-glasses.  51.  May  you  have  confidence  in  him.  52.  It  is  possible 
that  thou  mayst  have  oil.  53.  I  wiah  that  Mary  may  have  money. 
54.  It  is  probable  that  we  may  have  some  merit  55.  I  wish  that  yon 
may  have  candlesticks.  56.  It  was  not  strange  that  I  should  have 
money.  57.  It  was  necessary  that  we  should  not  have  sugar.  58.  John 
should  have  a  fork.  59.  Oh  that  I  had  not  had  these  lamps  •  60.  M I 
have  patience  I  shall  have  success. 
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EXERCISE  29. 

1.  Tienen  peras.  2.  Tenernos  plumas.  3.  Ella  tieue  hambre.  4. 
Tengo  sed.  5.  Tengo  temor.  6.  Teneinos  trio.  7.  Teneis  una 
lampara.  8.  ,J  Quieu  tieue  nueces  ?  9.  Tennis  espejos,  10.  <j  Que 
especie  de  botones  tiene  V.  ?  11.  i  Tenernos  marmol  ?  12.  Tengo  tres 
hijos  y  dos  hijas.  13.  Teneis  tres  hermanos.  14.  Maria  tiene  mucba 
couiianza  en  el  juez.  15.  Temamos  hambre.  16.  Vms.  teniais  con- 
fianza  en  mi  hermano.  17.  i  Teniamos  botas  ?  18.  Tuvierou  mnnteca 
ayer.  19.  Tuvimoa  calentura  ayer.  20.  Tuvisteis  sillas  ayer.  21.  El 
zapatero  ha  teaido  mucho  cuidado.  22.  He  tenido  mucho  liierro. 
23.  Has  teiiido  tres  hijas.  24.  Hetnos  tenido  dos  hijos.  25.  Maria  ha 
tenido  calentura.  26.  Habeis  tenido  mucho  dinero.  27.  Teiidre  un 
candelero.  28.  Ella  tendra  un  tenedor.  29.  Tendras  calor.  30. 
Tendremos  sed.  31.  Tened  paz  con  todos  los  hombres.  32.  Tenga 
plumas.  33.  Tengau  miel.  3-4.  Quiero  que  mi  madre  tenga  harina. 
35.  Probable  es  que  tengan  latnparas.  36.  Quiero  que  yo  tenga 
medias  de  seda.  37.  Es  posible  que  tengais  hambre.  38.  No  era 
cstrafio  que  tuviesen  peras.  39.  No  era  estrafio  que  vmd.  tuviese 
aceito.  40.  Si  tuvieses  botas,  yo  tendria  zapatos.  41.  No  creo  que 
Pedro  haya  tenido  rnanteca.  42.  \  Ojala  no  hubieran  tenido  esos 
libros  !  43.  Si  mis  hijos  tuvieran  paciencia  tendran  suceso. 


LESSONS  IN   ENGLISH  LITERATURE.— XV. 

THE  CIVIL  WAK  AND  THE  COMMONWEALTH  :  PKOSE. 
THE  period  upon  which  wo  are  now  entering1  presents  in  the 
character  of  its  literature  the  strongest  contrast  to  that  which 
preceded  it.  In  the  Elizabethan  ago  wo  saw  the  nation  for  the 
first  time  fully  roused  from  the  long  torpor  of  the  dark  ages, 
and  brought  under  the  influence  of  that  great  intellectual 
revival  which  throughout  all  Europe  accompanied  the  restoration 
of  learning.  We  saw  the  nation,  in  the  new-found  strength  of  its 
early  manhood,  seeking  a  vent  for  its  energies  in  war,  in  travel, 
in  discovery,  and  above  all  in  literature.  In  its  literature  we 
find  an  eager  pursuit  of  knowledge  for  its  own  sake ;  a  keen 
search  for  every  form  of  artistic  beauty  and  intellectual  plea- 
euro.  A  period  of  great  prosperity  and  unexampled  national 
glory  left  the  genius  of  the  age  free  to  pursue  its  own  ends  in 
its  own  ways.  Controversies  there  •were,  no  doubt,  and  of  no 
small  importance,  but  they  had  not  yet  made  their  way  into 
the  hearts  of  the  people,  or  pressed  the  literary  powers  of  the 
nation  into  service  on  either  side ;  and  consequently  the  leading 
characteristics  of  the  literature  of  the  period  are,  besides  its 
power  and  extent,  above  all  things,  freedom  and  variety.  In 
the  period  to  which  we  now  come  everything  is  changed.  A 
conflict,  such  as  England  had  never  seen  since  the  miserable 
days  of  the  Wars  of  the  Roses,  divided  and  exhausted  the  nation. 
Men  opposed  one  another,  not  from  mere  prejudice  in  favour  of 
this  or  that  candidate  for  power  :  their  differences  lay  deeper. 
In  religion  they  began  with  the  very  bases  of  belief,  included 
the  whole  of  their  creed  and  forms  of  worship,  and  extended 
to  the  minutest  details  of  practice.  Nor  were  men  less  pro- 
foundly divided  upon  all  that  relates  to  the  political  and  social 
constitution.  And  these  contests  were  so  engrossing  as  to 
absorb,  or  at  least  direct,  the  whole  intellectual  energy  of  the 
nation.  The  most  striking  qualities  in  the  literature  cf  the 
Civil  War  and  the  Commonwealth  are  earnestness  and  con- 
centration, and  an  intensely  religious  spirit.  Shakespeare  is, 
in  literature,  the  leading  spirit  of  the  one  age ;  Milton  of  the 
other. 

One  special  circumstance  affecting  the  character  of  this  litera- 
ture, and  strengthening  the  contrast  between  it  and  the  pre- 
ceding age,  ought  not  to  bo  overlooked.  The  great  glory  of  the 
Elizabethan  period  was .  it3  drama.  The  dominance  of  the 
Puritans  was  the  death  of  the  drama  ;  the  fanatics  of  that  party 
closed  the  theatres  and  proscribed  the  dramatic  profession. 

It  follows  naturally  from  the  character  of  the  times  that  the 
prose  literature  bears  a  far  higher  proportion,  both  in  extent 
and  in  importance,  to  its  poetry  than  in  any  former  ago.. 

The  controversy  between  Protestantism  and  the  Church  of 
Rome,  a  controversy  which  in  the  preceding  generation  had 
been  carried  on  with  very  different  weapons,  now  largely 
occupied  the  deepest  thinkers  and  most  learned  men  of  the  age ; 
and  scarcely  less  absorbing  was  the  contest  between  the  three 
chief  schools  within  the  ranks  of  Protestantism  in  England,  the 
Episcopalians,  Presbyterians,  and  Independents,  even  Milton 
himself  having,  as  we  shall  see  hereafter,  thrown  all  his  energies 
into  this  latter  controversy. 

John  Halea  was  born  towards  the  close  of  the  reign  of  Eliza- 


beth, and  lived  till  nearly  the  end  of  the  Commonwealth.  He 
was  a  divine  of  vast  learning  and  great  powers  as  a  reasoner, 
and  his  style  is  admirable.  As  a  controversialist,  he  took  the 
Episcopalian  side,  as  against  the  strongly  Puritan  parties,  and, 
Like  all  other  men  of  that  day  who  expressed  their  own  opinions 
boldly  and  openly,  he  suffered  much  for  his  honesty  when  his 
opponents  were  in  power.  Ho  was  also  a  determined  antago- 
nist of  the  claims  of  the  Church  of  Rome. 

Scarcely  less  famous  than  Hales  in  his  own  day,  and  even 
more  so  with  posterity,  was  his  contemporary,  William  Chil- 
lingworth.  Chilling  worth,  while  a  young  man,  was  converted 
to  the  Roman  Catholic  religion,  but  he  subsequently  returned  to 
bis  original  faith/  and  became  one  of  its  most  powerful  cham- 
pions against  the  Roman  system.  His  great  work  is  an  elabo- 
rate defence  of  the  Protestant  position,  entitled  "  The  Religion 
of  Protestants  a  Safe  Way  to  Salvation." 

But  by  far  the  most  important  to  the  student  of  literature 
among  the  theological  writers  of  this  period  is  Jeremy  Taylor. 
Taylor  was  born  at  Cambridge,  in  1613,  of  very  humble  parent- 
age. Ho  received  his  education  first  at  a  grammar  school  in 
that  town,  and  afterwards  at  Caius  College  in  the  university. 
The  great  reputation  which  he  acquired  at  the  university,  fol- 
lowed, it  is  said,  by  an  accidental  introduction  to  Archbishop  Laud, 
led  to  his  advancement  in  the  Church  and  his  connection  with 
the  Court  party.  Throughout  the  Civil  War  he  attached  him- 
self to  the  party  of  the  king,  and,  as  chaplain  to  the  army,  fol- 
lowed the  fortunes  of  his  royal  master  in  the  field.  After  the 
final  triumph  of  the  Parliament  over  the  king,  Taylor  lived,  for 
the  most  part,  in  retirement ;  but,  as  he  continued  to  write 
freely  in  opposition  to  the  dominant  party,  ho  sometimes  suffered 
for  his  opinions  at  their  hands.  After  the  Restoration,  Taylor's 
fidelity  to  the  royal  cause  was  rewarded  by  his  appointment  to 
the  bishopric  of  Down  and  Connor.  He  died  in  Ireland  seon 
afterwards,  in  1667. 

Among  all  the  great  men  whom  the  Church  of  England  has 
produced,  there  is  none  to  whom  the  members  of  that  Church, 
are  accustomed  to  look  up  with  more  affectionate  admiration 
and  pride  than  Jeremy  Taylor.  It  is  not  alone  his  genius,  but 
still  more,  the  purity  and  beauty  of  his  character  and  the 
devotion  of  his  life,  which  have  secured  for  him  this  regard. 
And  his  works  hold  almost,  if  not  quite,  the  first  place  among 
the  standard  classics  of  his  Church.  Ho  was  a  very  volu- 
minous writer,  and  his  works  are  of  various  classes.  His 
devotional  works  are  those  which  are  in  the  present  day  the  best 
known,  and  upon  which  his  fame  mainly  rests.  The  chief 
among  them  are  "The  Rule  and  Exercise  of  Holy  Living;  " 
"The  Rule  and  Exercise  of  Holy  Dying;"  and  "The  Life 
of  Christ,  the  Great  Exemplar."  His  numerous  sermons,, 
though  less  generally  read  in  the  present  day  than  the  works  we 
have  mentioned,  aro  fully  equal  to  them  in  beauty  and  power. 
Of  his  works  of  an  argumentative  character,  the  most  note- 
worthy aro  his  "Apology  for  Fixed  and  Set  Forms  of  Worship," 
a  work  whose  purpose  sufficiently  appears  from  its  title ;  and 
his  "Liberty  of  Prophesying,"  an  argument  in  favour  of 
religious  toleration.  The  student  of  literature  who  desires  to 
form  some  idea  of  Jeremy  Taylor's  powers,  cannot  do  better 
than  select  the  last-named  book  for  study.  In  judging  of  the 
real  liberality  of  Taylor's  principles,  it  must  bo  remembered, 
however,  that  when  ho  wrote  this  book,  he  was  on  the  boaten 
side,  and  the  weaker  party  is  always  and  necessarily  in  favour 
of  toleration.  On  the  other  hand,  when  we  seo  the  narrow 
limits  within'  which  Taylor  would  confine  toleration,  we  must 
bear  in  mind  the  age  in  which  ho  wrote,  and  that  in  limiting 
toleration  as  he  does,  ho  did  only  what  the  most  advanced 
thinkers  of  his  age  did.  Milton  asserts  these  restrictions  upon 
toleration  more  strongly  than  Taylor  does.  Taylor  was  ex- 
ceptional in  the  clear  doctrines  of  toleration  which  ho  laid  down, 
not  in  the  qualifications  which  he  placed  upon  them. 

The  peculiar  merit  of  Jeremy  Taylor's  writings  is  the  marvel- 
lous beauty  of  his  style.  In  this  he  stands,  probably,  foremost 
in  the  golden  age  of  English  prose.  It  is  true  that  he  is  not 
always  free  from  pedantry;  and  one  cannot  find  in  Taylor 
single  passages  of  such  surpassing  splendour  as  may  be  met 
with  in  Milton's  prose  works.  Taylor's  great  power  lies  in 
the  equal  flow  of  his  eloquence,  never  deformed  by  harshness 
or  crabbedness,  always  musical  and  always  dignified,  unfailing 
in  wealth  of  illustration  and  in  variety  of  structure.  For  this 
very  reason,  because  his  charm  lies  not  so  much  in  the  peculiar 
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beauty  of  isolated  passage*,  an  in  the  sustained  eloquence  of 

tin-  wliol. ,  few  great  writers  suffer  more  in  quotation  than 
T;iyl"i-.  Hut  a  few  passages  may  giro  some  idea  of  hu  style. 
AVo  sehyjt  tlu-m  I'r..m  tint  •'  Liberty  of  Prophesying."  Speaking 
of  tlui  strength  of  early  habits  and  education,  and  the  conso- 
nu.-iit  tonduriiess  with  which  oarly-loarncd  errors  ought  to  be 
•  1,  he  writes  : — 

icution  is  so  gnat  and  so  Invincible  a  prejudice,  that  he  who 
masters  the  inconvenience  of  it  is  more  to  be  commended,  than  he  con 
Lu  juxtly  bUmo.l  that  ooiuplies  with  it.  For  men  do  not  alw»ys 
call  tin-in  |.niifi|'lf*  which  are  thu  prime  fuuuUins  of  reason,  from 
whence  such  cousequonts  naturally  flow  as  an  to  guide  the  actions 
and  discourses  of  men ;  but  they  are  principles  which  thus  are  first 
taught,  which  they  sucked  in  next  to  their  milk,  and  by  a  . 
tion  to  those  first  principles  they  usually  take  their  estimate  of  pro- 
...  I1,. i-  whatsoever  is  taught  to  them  at  first  they  believe 
infinitely,  for  they  know  nothing  to  thu  contrary.  They  have  had 
no  other  masters  whose  theorems  mi-jht  abate  the  strength  of  their 
first  persuasions ;  and  it  is  a  great  advantage  in  those  oases  to 
get  possession;  and  before  their  first  principles  con  be  dissolved, 
they  are  made  habitual  and  complexional.  It  is  in  their  nature 
then  to  believe  them ;  and  this  is  helped  forward  very  much 
by  the  advantage  of  love  ami  veneration  which  we  have  for  the 
first  parents  of  our  persuasions.  .  .  .  Now  this  prejudice  works  by 
many  principles  ;  but  how  strongly  they  do  possess  the  understanding 
JM  visil.lo  iu  that  great  instance  of  the  affection  and  perfect  persuasion 
the  weaker  sort  of  people  have  to  that  which  they  call  the  religion  of 
r. -fathers.  You  may  as  well  charm  a  fever  asleep  with  the 
noise  of  bells,  as  make  any  pretence  of  reason  against  that  religion 
whii-h  old  men  have  entailed  upon  their  heirs  male  so  many  generations 
till  they  cau  prescribe.  And  the  apostles  found  this  to  be  most  true 
in  the  extromost  difficulty  they  met  with,  to  contest  against  the  rites 
of  Moses,  and  the  long  superstition  of  the  Oeutilos,  which  they  thuro- 
foro  thought  fit  to  bo  retained  because  they  had  done  so  formerly, 
fergentea  turn  quo  euiulum  est  ted  quo  ttur ;  and  all  the  blessings  of 
this  lifo  which  God  gave  them  they  had  iu  conjunction  with  their 
religion,  aud  therefore  they  believed  it  was  for  their  religion.  And  this 
persuasion  was  fast  bound  in  them  with  ribs  of  iron.  The  apostles 
were  forced  to  unloose  the  whole  conjuncture  of  parts  and  principles 
in  their  understandings,  before  they  could  make  them  malleable  aud 
receptive  of  any  impresses.  But  the  observation  and  experience  o* 
all  wise  men  cau  justify  this  truth.  All  that  I  shall  say  to  the  present 
purpose  is  this,  that  consideration  is  to  be  had  to  the  weakness  of 
persons  when  they  are  prevailed  upon  by  so  innocent  a  prejudice  ; 
and  when  there  cannot  be  arguments  strong  enough  to  overmaster 
an  habitual  persuasion  bred  with  a  man,  nourished  up  with  him,  that 
always  eat  at  his  table,  and  lay  in  his  bosom,  he  is  not  easily  to  b°3 
called  heretic ;  for  if  he  keeps  the  foundation  of  faith,  other  articles 
are  not  so  clearly  demonstrated  on  either  side  but  that  a  man  may 
innocently  be  abused  to  the  contrary ;  and  therefore,  in  this  cose,  to 
handle  him  charitably  is  but  to  do  him  justice.  And  when  an  opinion 
in  minoribus  urlioults  is  entertained  upon  the  title  and  stock  of  educa- 
tion, it  may  bo  the  better  permitted  to  him,  since  upon  no  better  stock 
nor  stronger  arguments  most  men  entertain  their  whole  religion — even 
Christianity  itself." 

Again  ho  thus  argues  against  any  attempt  to  control  convic- 
tions by  force : — 

"  Force  in.  matters  of  opinion  can  do  no  good,  but  is  very  apt  to 
do  hurt :  for  no  man  can  change  his  opinion  when  ho  will,  or  be 
satisfied  in  his  reason  that  his  opinion  is  false  because  discoun- 
tenanced. If  a  man  could  change  his  opinion  when  he  lists,  he 
might  cure  many  inconveniences  of  his  life ;  all  his  fears  aud 
his  sorrows  would  soon  disband,  if  he  could  but  alter  his  opinion 
whereby  he  is  persuaded  that  such  an  accident  that  afflicts  him  is 
an  evil,  and  such  an  object  formidable :  let  him  but  believe  himself 
impregnable,  or  that  ho  receives  a  benefit  when  he  is  plundered,  dis- 
graced, imprisoned,  condemned,  and  afflicted,  neither  his  steps  need 
to  be  disturbed  nor  his  quietness  discomposed.  But  if  a  man  cannot 
change  his  opinion  when  he  lists,  nor  ever  does  heartily  or  resolutely 
but  when  he  cannot  do  otherwise,  then  to  use  force  may  make  him  a 
hypocrite,  but  never  to  be  a  right  believer ;  and  so,  instead  of  erecting 
a  trophy  to  God  and  true  religion,  we  build  a  monument  for  the  devil.'* 

Very  characteristic  of  the  writer  ia  the  beautiful  story  with 
which  the  book  concludes  : — 

"  I  end  with  a  story  which  I  find  in  the  Jews'  books.  When  Abraham 
sat  at  his  tent  door,  according  to  his  custom,  waiting  to  entertain 
strangers,  he  espied  an  old  man  stooping  and  leaning  on  his  staff, 
weary  with  age  and  travel,  coming  towards  him,  who  woe  an  hundred 
years  of  age.  He  received  him  kindly,  washed  his  foot,  provided  supper, 
caused  him  to  sit  down;  but  observing  that  the  old  man  eat  and 
prayed  not,  nor  begged  for  a  blessing  on  bis  meat,  he  asked  him 
•why  he  did  cot  worship  the  God  of  hraven.  The  old  man  told  him 
that  he  worshipped  the  fire  only,  and  acknowledged  no  other  god ; 
at  which  answer  Abraham  grew  so  zealously  angry  that  he  thrust 
the  old  man  out  of  his  tent,  and  exposed  him  to  all  the  evils  of 


the  night  and  an  unguarded  condition.  Whea  the  old  maa  • 
Ood  called  to  Abraham,  and  asked  him  when  the  strsafsr  was.  He 
replied,  '  I  thnist  him  sway  bMMse  be  did  not  worship  thss/  Ood 
answered  him,  •  I  have  esftrsd  hist  these  hundred  yean,  although 


wbea  he  gave  tbee  BO  trouble  f     Upoa  this,  ssita  the  story, 


wise  instruction.    Go  thoa  sad  do  likewise,  sad  thy  charity  win 
rewarded  by  the  Ood  of  Abraham." 

Sir  Thomas  Browne  was  a  phyaidaa  of  eminence  who 
Used  at  Norwich  ;  he  lived  throughout  toe  whole  of  the' 
contest*,  and  survived  the  Restoration  by  away  years.  His 
works  are  many  and  various,  bo*  they  are  all  nhefinterlsert  by 
the  same  qualities,  great  and  abstruse  learning,  extraordinary 
freshness  and  originality  of  thought,  richness  and  gnsintases 
of  illustration,  and  great  eloquence  of  language.  They  breathe 
a  spirit  of  the  profoundest  piety,  combined  with  the  largest 
charity  and  tolerance.  The  tone  of  Browne's  writings  in  this 
respect,  as  well  as  his  peculiar  style,  may  be  well  illustrated  by 
a  single  passage  from  his  most  popular  work,  the  "Religio 
Medici,"  a  physician's  religion.  Speaking  of  Christians  who 
differ  from  him,  and  especially  of  Roman  Catholics,  be  says  t — 

"  I  am  not  scrupulous  to  converse  and  live  with  them,  to  ester 
their  churches  in  defect  of  ours,  and  pray  either  with  them  or  for  them. 
I  could  never  perceive  any  rational  eoassaasaos  from  those  msay 
texts  which  prohibit  the  children  of  Israel  to  pollute  themselves  with 
the  temples  of  the  heathens ;  we  being  all  Christians,  and  not  divided 
by  such  detested  impieties  as  might  profane  our  prayers,  or  the  plsee 
wherein  we  moke  them;  or  that  a  resolved  conscience  may  not 
adoro  her  Creator  anywhere,  especially  in  place*  devoted  to  his 
service ;  where,  if  their  devotions  offend  him,  mine  may  please  him  t 
if  theirs  profane  it,  mine  may  hallow  it.  Holy  water  sad  crucifix— 
dangerous  to  the  common  people— deceive  not  my  judgment,  nor 
abuse  my  devotion  at  all.  I  am,  I  confess,  naturally  inclined  to  that 
which  misguided  zeal  terms  superstition;  my  common  conversation 
I  do  acknowledge  austere ;  my  behaviour  full  of  rigour,  sometimes  not 
without  morosity  ;  yet,  at  my  devotions,  I  love  to  use  the  civility  of 
my  knee,  my  bat,  and  my  hand,  with  all  those  sensible  motions  which 
may  express  or  promote  my  invisible  devotion.  I  should  violate  my 
own  arm  rather  than  a  church ;  nor  willingly  deface  the  name  of 
saint  or  martyr.  At  the  sight  of  a  cross  or  a  crucifix  I  can  dispense 
with  my  hat,  but  scarce  with  the  thought  or  memory  of  my  Saviour ; 
I  cannot  laugh  at,  but  rather  pity,  the  fruitless  journeys  of  pilgrims. 
or  contemn  the  miserable  condition  of  friars ;  for,  though  misplaced 
in  circumstances,  there  is  something  in  it  of  devotion.  I  could 
never  hear  the  Avo-Mnry  bell  without  an  elevation,  or  think  it  a 
sufficient  warrant,  because  they  erred  in  one  circumstance,  for  me  to 
err  in  all— that  is,  iu  silence  and  dumb  contempt.  Whilst,  therefore, 
they  directed  their  devotions  to  her,  I  offered  mine  to  God,  and  rec- 
tified the  errors  of  their  prayers  by  rightly  ordering  mine  own.  At 
a  solemn  procession  I  have  wept  abundantly,  while  my  consorts,  blind 
with  opposition  and  prejudice,  have  fallen  into  an  excess  of  scorn  and 
laughter.  There  ore,  questionless,  both  in  Greek,  Roman,  and 
African  churches,  solemnities  aud  ceremonies  whereof  the  wiser  seals 
do  moke  a  Christian  use ;  aod  which  stand  condemned  by  us,  not  as 
evil  in  themselves,  but  as  allurements  and  baits  of  superstition  to 
those  vulgar  heads  which  look  asquint  on  the  face  of  truth,  and 
those  unstable  judgments  that  cannot  consist  in  the  narrow  point 
and  centre  01  virtue  without  a  reel  or  stagger  to  the  circumference.'* 

Next  to  the  "  Religio  Medici,"  the  most  popular  of  Sir  Thomas 
Browne's  works  are  his  "  Pseudodoxia  Epidcmica,"  or  Inquiries 
into  Vulgar  and  Common  Errors,  and  his  "  Hydriotaphia,"  or 
Treatise  of  Urn  Burial. 

Thomas  Fuller  was  a  clergyman,  and  followed  the  fortunes 
of  the  Royalist  party  and  the  Royalist  army  during  the  civil 
war,  in  which  he  served  as  a  chaplain.  He  died  immediately 
after  the  Restoration.  Of  his  many  works,  the  most  generally 
known  are  his  "  Worthies  of  England  and  Wales,"  his  "Church 
History,"  and  his  "Holy  War,"  a  history  of  the  Crusades. 
They  are  all  full  of  the  most  varied  learning,  and  the  most 
striking  originality,  both  of  thought  and  expression,  and 
sparkling  with  a  quaint  humour  peculiar  to  the  author. 

Of  all  the  great  writers  of  the  ago  of  which  we  are  now 
speaking,  probably  none  produced  so  wide  or  so  lasting  an  im- 
pression on  the  thoughts  of  men  as  Hobbes.  Thomas  Hobbes 
was  born  at  Malmeebury,  in  Wiltshire,  in  1588,  being  the  son 
of  r  clergyman  of  that  place.  Having  completed  his  uni- 
versity career  at  Magdalen  Hall,  Oxford,  he  became  tutor  in 
the  family  of  the  Earl  of  Devonshire ;  and  for  many  years  he 
remained,  in  various  capacities,  a  member  of  that  nobleman's 
household.  He  associated  on  terms  ef  friendship  with  most  of 
the  leading  men  of  the  Royalist  party,  and  was  well  known 
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and  esteemed  by  the  most  eminent  philosophers  and  men  of 
science  on  the  Continent  as  well  as  in  England.  His  works 
in  Latin  and  in  English  are  very  numerous.  They  include 
treatises  on  various  branches  of  natural  philosophy,  but  they 
chiefly  treat  of  metaphysical  and  ethical  philosophy,  and  the 
application  of  those  sciences  to  politics  and  government.  In 
philosophy  Hobbes  was  a  strict  materialist ;  in  morals,  a 
utilitarian  in  the  narrowest  sense  of  the  term ;  in  politics,  a 
strong  supporter  of  monarchical  power,  and  an  unqualified 
enemy  of  popular  liberty.  His  first  English  work,  a  trans- 
lation of  the  History  of  Thucydides,  is  said  to  have  been 
published  with  a  view  to  warn  men  by  example  of  the  dangers 
of  civil  disunion.  His  most  famous  work,  the  "  Leviathan,"  is 
an  elaborate  argument  for  the  necessity  of  a  strong  monarchy 
to  control  men,  whom,  according  to  Hobbes's  view,  nothing  but 
force  can  restrain.  The  last  of  his  works,  "  Behemoth,"  which 
was  not  actually  published  till  after  his  death,  is  a  history  of 
the  civil  war,  written  in  the  kingly  interest.  Hobbes's  style  is 
a  model  of  clearness  and  vigour.  He  died  in  1679. 

It  must  not  be  supposed  that  the  very  brief  sketch  which 
we  have  been  able  to  give  of  the  most  eminent  prose  writers 
during  the  Civil  War  and  the  Commonwealth  affords  anything 
like  a  full  view  of  th(j  intellectual  energy  of  the  age.  We  have 
mentioned  only  those  writers  whose  works  are  most  important 
to  the  student  of  English  literature  generally.  Many  of  the 
greatest  men  of  that  time,  writing  for  the  learned,  wrote 
wholly  in  Latin,  the  language  of  the  learned.  Many,  again, 
wrote  upon  subjects  too  special,  too  remote  from  ordinary 
interest,  to  fall  within  the  scope  of  these  lessons.  We  have 
also  passed  by  Milton,  one  of  the  greatest  prose  writers  as  well 
as  the  greatest  poet  of  his  age ;  his  prose  works  we  shall  con- 
sider hereafter. 


LESSONS  IN  FRENCH.— LXX VI. 

§  84. — PLACE  OF  THE  QUALIFYING  ADJECTIVE. 

(1.)  SOME  French  adjectives  are  always  placed  after  their 
nouns ;  others  always  before ;  others  again  either  before  or 
after  according  to  taste,  harmony,  or  for  the  sake  of  emphasis. 
It  will  be  understood  from  this  that  most  French  adjectives 
follow  their  noun. 

(2.)  The   adjectives   which   are   generally   placed   after  the 
noun  are : — 

1.  Most  present  and  all  past  participles  used  adjectively : — 


une  personne  reconnaissante, 
une  histoire  amusante, 

une  riante  contree, 
un  enfant  cheri, 
de  la  viande  rotie, 


a  grateful  person, 
an  amusing  history. 
a  lovely  scenery. 
a  beloved  child, 
roast  meat. 


NOTE. — The  past  participle  pre'tendu  is  theronly  exception  to 
this  rule  [§  67,  (4.)]. 

2.  All  adjectives  expressing  form,  shape  :— 


une  table  ronde, 
uue  charabre  carree, 


o  round  table, 
a  square  room. 


3.  Adjectives  expressing  the  matter  of  which  an  object  is 
composed : — 


acide  sulfurique. 
corps  aerien, 


sulphuric  acid, 
aerial  body. 


4.  Those  expressing  colour,  taste,  or  physical  conditions  and 
properties : — 


un  habit  noir, 
du  fruit  amer, 
des  sons  harmonieux, 

de  la  cire  molle, 
de  1'eau  froide, 
un  salle  humide, 


a  black  coat, 
bitter  fruit, 
harmonious  sounds, 
soft  wax. 
cold  water. 
o  damp  hall. 


5.  Adjectives  which  may  be  used  substaatively : — 

un  homine  liche,  a  rich  man. 

une  femme  aveugle,  a  blind  woman. 


6.  Adjectives  expressing  nationality : — f 


une  gramrnaire  franQaise, 
un  dictionnaire  allemand, 


a  French  grammar, 
a  German  dictionary^, 


7.  Adjectives  expressing  the  defects  of  the  body  and  mind  :— 


un  homine  boiteux, 
un  esprit  aliene, 


a  lame  man. 

an  unsound  mind. 


8.  Almost  all  adjectives  ending  in  al,  able,  ible,  ique,  and 
if: — 


un  homme  liberal, 
une  somme  considdrable, 
une  nation  paisible, 
un  esprit  fanatique, 
un  soldat  fugitif, 


a  liberal  man. 
a  considerable  sum. 
a  peaceful  nation. 
a  fanatical  spirit, 
a  fugitive  soldier. 


9.  Adjectives  of  many  syllables : — 
des  lois  imaginaires,  imaginary  laws. 

(3.)  Those  which  almost  always  precede  their  noun  are  the 
following : — 


Beau,  fine,  handsome. 
*Bon,  good. 
*Brave,  brave. 

Cher,  dear  (loved). 
*Grand,  great,  tall. 

Gros,  large. 

Jeune,  young. 

Joli,  pretty. 


Mauvais,  bad. 
Me'chant,  wicked. 
Meilleur,  better. 
Moindre,  less. 
Petit,  small. 
Saint,  holy 
Vieux,  old. 


Those  marked  with  an  asterisk  are  included  in  the  following 
table  [see  Rule  (7.)]. 

(4.)  Most,  if  not  all,  French  adjectives  may  be  used  either 
before  or  after  their  noun  for  the  sake  of  emphasis  or  har- 
mony : — 


Before  the  Noun. 

Jamais  nous  ne  goutons  de 
parfaite  alle'gresse. 

CORNEILLE. 

We  never  enjoy  perfect  (unalloyed) 
pleasure. 

II  fallut  reVeiller  d'un  profond 
sommeil  cet  autre  Alexandre. 

BOSSUET. 

It  was  necessary  to  rouse  from  a 
profound  sleep  that  second  Alex- 
ander. 

Craignez,  d'un  vain  plaisir,  les  | 
trompeuses  amorces. 

BOILEAU. 

Fear  the  deceitful  allurements  of  a 
vain  pleasure. 


After  the  Noun, 
Qu'a-t-il  dit,  qu'a-t-il  fait, 
Qui  ne  promette  a  Borne  vin  em- 

pereur  parfait  ? 

What  has  he  said,  what  has  he 
done,  which  does  not  pfomise  to 
Borne  a  j)ei/ect  emperor  ? 

Dans  un  somineil  profond  ils 
ont  pass£  leur  vie.  BOILEAU. 

They  spent  their  life  in  a  pro- 
found sleep. 

Le  monde  est  une  figure  trom- 
peuse  qui  passe.  BUFFON. 

The  world  is  a  deceitful  picture, 
which  passes  before  us. 


(5.)  When  several  adjectives  qualify  one  noun,  they  may  be 
placed  either  after  the  noun,  or  one  before  and  one  after,  or  all 
before. 

They  are  generally  placed  after  the  noun,  unless  they  are  of 
those  which  are  only  used  before  or  after  it : — 


un  gdne"ral  brave  et  habile, 


a  brave  and  skilful  general. 


They  are  placed  one  before  and  one  after  the  noun,  when 
they  are  of  those  which  are  only  used  before  and  after  the 
noun : — 


de  jolis  enfants  anglais, 


pretty  English  children. 


They  are  placed  all  before  the  noun  when  they  are  of  those 
which  are  only  used  before,  and  either  before  or  after  it : — 


De  grands  et  terribles 
ments  s'ensuivirent. 


',-  I       Great  and  terrible  events  followed, 
(6.)  When  several  nouns  are  qualified  by  one  of  those  adjec- 


t  In  reference  to  things,  the  French  often  use  the  name  of  the 
country  instead  of  the  adjective  of  nationality ;  particularly  when 
speaking  of  the  produce  of  the  country  : — 


De  la  laine  d'Espagne, 
Du  fronsage  d'Angleterre, 


Spanish  wool. 
English  cheese. 
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Groat   crime*  anJ    yrtat 
attended  tli,  Btrolutum. 


tives  which  are  only  used  before  their  noun,  the  adjective  is 
pea  ted  before  each : — 
De  grand*  crimes  et  do  grand* 

exot'M  ucooniputfUcrout  la  Btfvoln- 

(7.)  Finally  many  adjective*,  especially  when  they  are  used 

ronoo  to  persons,  have  a  different  meaning  aoooi 
they  precede  or  follow  certain  nouns.     They  are  the  follow- 
ing:— 
Una  Don  homtno,  a  simple,  artless 

l'u  brave  homme,  a  worthy  man. 
Una  certalne  hiitoiro,  a  certain 

story. 

rn  cher  .  nf.uit,  a  dear  child. 
I'uo  commune  voix,  a  unanimous 

voice. 

I'u  cruel  hounne,  a  tiresome  man. 
La  dernlere  anntfe,  the  last  year 

(of  a  series). 
Uuo  fausse  clef,  a  false  key:  a 

skeleton  Jtoy. 


Un  furieux  mentonr,  an  excessive 

liar. 
Un  galant  homme,  a  gentleman. 

Uu  grand  homme,  a  great  man. 
Le    grand    air,    the   air    of    good 

society. 

Le  haut  ton,  a  haughty  tone. 
Uu   honnete   homme,    an  honest 

Lo  jeune  Pline,  i/oung  Pliny. 
Un  malhoiinete   homme,  a  dis- 
honest man. 
Mauvals  air,  awkward  appearance. 

Un  mediant  livre,  a  poor  book. 

Horte  eau,  neap-fides. 

Un    nouveau   livre,   a  new   book 

(another  book). 
Nul  homme  u'est  parfait,  no  man 

it  perfect. 


Un  pauvre  historien,  a  wretched 

historian. 
Uu  plalsant  homme,  a  ridiculous 

man. 

Un  petit  homme,  a  short  man. 
Mes     propres    mains,    my    own 

hands. 

Un  seul  enfant,  an  only  child. 
Uu  simple   soldat,  a  private  so!- 

dwr. 
Uu  trlste  homme,  a  pitiful  man. 

Un  unique  tableau,  a  single  pic- 
ture. 

Un  vilain  homme,  an  ugly,  un- 
pleasant man. 

Une  vraie  histoire,  a  mere  sfory, 
a  Jib. 

§  85. — COMPLEMENT  OP  ADJECTIVES. 
(1.)  The  complement  of  an  adjective  is  a  noun  or  a  verb 
completing  or  defining  its  sense.     Between  the  noun  and  the 
adjective  comes  one  of  the  prepositions  a,  de,  dans,  en,  sur, 
etc. : — 


Vn  homme  boa,  o 

man  (un  hommo  do  Wen). 
Un  homme  brave,  a  brav*  man. 
Une  histoire  cerUlne,  a  rtiialU 

itory. 

Une  robo  chore,  an 
Une  voix  commune,  an 

voice. 

Un  hommo  cruel,  a  rni«l  num. 
L'aunt'e  dernlere,  but  year. 


Uno  clef  fausse,  a  key  belonging  to 

another  locfc  (the  wrong  key). 
Un  lion  furieux,  a  furiout  lion. 


Uu  hommo  galant,  a  man  atten- 
tive to  (he  ladies. 
Un  homme  grand,  a  toll  man. 
L'air  grand,  a  noble  apjiearance. 

Le  ton  haut,  a  loud  tone. 

Uu  homme  honnete,  a  polite  man. 

Pline  le  jeune,  Plmy  the  younger. 
Un  homme  malhonnete,  an  un- 

polite  man. 

L'air  mauvais,  malicious  appear- 
ance. 
Uu  livre  merchant,  a  biting,  caustic 

book. 

Eau  morte,  .stagnant  water. 
Un  livre  nouveau,  a  book  recently 

published. 
Un  homme  nul,  a  man  who  is  but 

a  cypher,  a  fool. 
Un  testament  nul,  a  will  that  is 

void. 
UnTiistorien  pauvre,  an  historian 

without  pecuniary  meant. 
Un  homme  plalsant,  an  agreeable 

man.          t 

Un  homme  petit,  a  mean  man. 
Mes    mains    propres,    my    clean 

hands. 

Uu  eufaut  86Ul,  a  child  alone. 
Un  soldat  simple,  <«  foolish  soldier. 

Un    homme    trlste,    a    sorrow/uj 

man. 
Uu   tableau  unique,  a   matchless 

picture. 
Uu  homme  Vilain,  a  sordid,  miserly 

man. 
Une  histoire  vrale,  a  true  history . 


Cet  homme  est  digue  de  louange. 
Ce   gdudral  est  digue  de  com- 
mander. 


This  man  is  worthy  of  praise. 
That   general  is  worthy  to   com- 
mand. 


In  the  first  phrase,  louange,  in  the  second,  commander,  is  the 
complement  of  the  adjective  digne. 

(2.)  The  complement  is  not  indispensable  to  the  adjective. 
It  is  added  to  it  only  to  give  the  latter  a  certain  definite 
sense: — 

With  a  complement. 
Cet  homme  u'ust  pas  content 
de  son  flls. 

That  man  is  not  pltnud  with  his 


Without  a  complement. 
Cet  homme  u'est  pas  content. 


That  man  is  not  pleased. 
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SECTION  CXXIII.-FUMOI 


FUKOJ  of  the  genus  BoUtut  differ  from  UKHW  of  UM  „ 
JforiMM  in  baring,  instead  of  gill*,  a  MTUM  of  vertkal  tabee, 
aggregated  under  the  cap  and  encircling  the  eteo.  which  look. 
when  ^n  altogether,  like  a  slice  of  fine  sponge.  BoUim»  tdultt 
oi«r  are  the  specie*  meet  in  vogue,  though  several 
others  are  innocuous  and  agreeable.  Itolet**  edvUs  is  a  l»-g» 
fangtu  from  «u  to  seven  inches  aoroes  ;  it  varies  in  ooloor 
from  light-brown  to  bronie,  bay,  deep-brown,  etc.  The  tab* 
are  at  flnt  white,  then  yellow  ;  hvitly,  of  an  olive  or  yellow. 
green.  The  item  is  always  thick  and  solid  ;  at  first  white,  bat 
changing  to  fawn-colour  ;  a  l^jaotifally  mapped  or 

meahed  with  roticulationn  peooliar  to  iteelf  .  This  •pecis*  ftraii 
to  hare  been  well  known  to  the  ancient  Roman*,  and  appear*  to 
bare  been  that  called  8uill\u.  "  As  to  the  beet  Ttfmptr  of 
cooking  lloletut  edulit,  this  most  be  left  to  the  taste  of  the 
gourmand  ;  in  every  way  it  is  good.  Its  tender  and  juicy  flash, 
its  delicate  and  sapid  flavour,  render  it  equally  acceptable  to 
the  plain  and  to  the  accomplished  cook.  It  impart*  a  relish 
alike  to  the  homely  hash  and  the  dainty  ragout,  and  may  be 
truly  said  to  improve  every  dish  of  which  it  is  a  finnstitiMslt  " 
So  says  Dr.  Badham,  and  he  is  backed  by  other  authorities, 
who  agree  in  stating  Boletus  edulit  to  be  excellent  eating. 

><m  is  another  genns  of  this  tribe,  which  affords  good 
food.  Oar  illustration  (Fig.  307)  represents  Hydnum  rtpandwm, 
a  tawny-red  species,  which  occurs  in  woods  of  oak  and  pine, 
growing  frequently  with  others.  This  is  the  only  f*fBhnt 
species  in  the  genus  Hydt.um,  and  is  said  to  have  a  flavour  of 
oysters.  In  this  genns  the  under  surface  of  the  cap  presents  a 
series  of  conical  teeth  or  bristles.  For  this  reason  Hydnum 
repandum  is  called  in  Italy  Steccherino,  or  "  the  hedgehog." 

The  genns  Fistulina  presents  us  with  but  one  edible  species, 
Fistulina  hepatica.  This  is  that  strange-looking  fungus  which 
resembles  in  its  early  stages  a  huge  nd  tongue,  lapped  out  at 
us  from  the  trunk  of  some  oak  or  chestnut,  far  above  our  heads  i 
whence  its  vulgar  name  in  Italy  is  Lingua  quereina  or  Lingua 
di  castagna.  In  its  later  growth,  it  looks  more  like  a  lump  of 
dark  liver  than  any  other  substance,  whence  its  specific  name. 
One  individual  of  this  species  is  mentioned  as  nearly  five  feet  in 
girth,  and  weighing  above  thirty  pounds.  "  No  fungus  yields  a 
richer  gravy,"  says  Badham  ;  "  and  though  rather  tough,  when 
grilled  it  is  scarcely  to  be  distinguished  from  broiled  meat,  and 
has  hence  been  called  '  vegetable  beef-steak.'  " 

We  must  now  turn  to  the  second  tribe  into  which  our  order 
is  divided  —  the  Clavati.  This,  which  furnishes  a  vast  variety 
of  our  most  interesting  fungi,  supplies,  nevertheless,  but  one 
genus,  which  contains  any  edible  species.  This  genns  is 
Clavana,  and  all  its  species  are  esculent  They  are  called 
Clavaria  from  their  simple  clavato  form.  The  whole  genus  is 
exceedingly  pretty;  some  of  them  growing  on  trees,  others 
clustering  amongst  grass.  Clavaria  rugosa  is  of  ivory  smooth- 
ness, and  of  the  purest  white.  It  grows  from  two  to  two  and 
a-half  inches  high,  is  simply  branched,  but  each  branch  is 
curved.  It  grows  in  clusters,  and  gives  yon  an  instant  reminder 
of  a  handful  of  the  convoluted  kernels  of  walnuts  after  they 
have  been  delicately  peeled  for  eating.  Another  yellow  species 
grows  widely  amongst  grass,  so  as  to  quite  yellow  the  surface  of 
the  place  on  which  it  has  taken  up  its  abode.  We  have  seen 
on  a  bill  at  Tor,  near  Torquay,  acres  of  ground  on  which  yon 
could  not  walk  many  yards  without  treading  on  clustered 
masses  of  this  pretty  pale  yellow  Clavaria,  which  smells  (as 
does  its  white  congener,  Clavaria  rngosa)  so  purely  mushroom- 
like  that  you  cannot  doubt  of  its  good  qualities.  Cfavaria 
coralloides  (Fig.  308),  pronounced  by  Yittadini  to  be  most 
delicious,  is  erect,  white,  with  unequal  branches  tipped  with 
red  or  violet  ;  and  Clavaria  amethystina  (Fig.  309),  of  a  most 
delicate  lemon  colour.  The  mode  of  dressing  fungi  of  this 
genus  is  to  cleanse  them  well  from  earth,  then  meat  them  over 
with  a  little  butter  over  a  clear  fire,  and  strain  them,  throwing 
away  the  liquor.  After  this,  you  must  stew  them  for  an  boor 
witL  salt,  pepper,  chopped  chives,  and  parsley,  moistening  with 
a  little  plain  broth,  and  dredging  occasionally  with  flour  ;  whoa 
cooked,  to  be  thickened  with  cream  and  yolks  of  eggs. 

The  third  tribe,  Mitrati,  ranks  under  its  banners  two  genera 
which  produce  excellent  food.  The  first  of  these,  Helvella.  gives 
us  two  edible  species  —  Heh-ella  critpa  and  Helveti 
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They  grow  on  earth  or  on  very  wet  wood,  and  emit  an  agreeable 
odour.  Though  of  a  permanent  character,  they  are  rather 
fragile,  and  ranch  like  the  morel  in  flavonr,  being  in  Sweden 
and  Germany  often  confounded  with  it.  In  Sweden  it  is  called 
Stenmuchla;  in  Germany,  Gemeine  Morchel,  Stumpf  Morchel, 
or  Stock  MorcheL 


grows  to  an  enormous  size.  The  flesh  ia  at  first  of  snowy 
whiteness,  but  it  should  be  eaten  as  socn  as  gathered,  a  few 
hours  sufficing  to  turn  it  to  dirty  yellow,  and  destroying  its 
firmness.  When  fresh,  its  thick,  white,  fleshy  substance  rendeia 
it  fit  for  all  culinary  purposes.  The  best  method  of  dressing  it 
is  said  to  be  to  cut  it  in  slices,  and  fry  it  in  egg  and  bread- 
The  most  esculent  species  of  this  genus  is  Morchella,  which  I  crumbs.  According  to  Vittadini,  you  may  cut  slices  daily  fresh 
also  affords  two  most  delicious  edible  species — Morchella  escu-  i  from  the  living  plant  (provided  that  you  do  not  break  its  con- 
lenta  and  MorcJiella semilibera — the  Morels.  The  appearance  of  j  nections  with  the  earth),  and  in  this  way  have  "a  fine  frittura 
the  Morchella  is  very  singular.  Its  cap  varies  considerably  in  ;  every  day  for  a  week,"  which  "  frittura"  Badham  reports  to 
shape  and  hue,  and  the  surface  is  pitted  into  little  cells,  or  [  "have  the  flavour  of  a  rich  light  omelette." 
pockets,  formed  by  folds  or  One  more  noted  species, 

plaits  of  the  hymenium,  which  *^e  Tuber  cibarium,  or  Truffle, 

are  called  ribs.    These  ribs  are  ^^^^^^^^»-^^^^B  I  '?^^^^  must      close     our    imperfect 

rery    irregular ;    the    cap   is  /$$$$%  fitek         catalogue    of     edible     fungi, 

hollow,  and  opens  into  an  ir-  /jj&  ^^^ffl^B  RH        T^S    curious    sPecies   ig  met 

regular  hollow  stem.  ftffiji  ^^HlfiffllH  ™^   growing  in   clusters    in 

de-  ::^mmiim  clayey    or    sandy    soil    scmo 


The  Lycoperdons  next 
mand  our  at- 
tention. "  All 
those  more  or 
less  spherical 
white  fungi, 
furnished  with 
a  membranous 
white  cover- 
ing, and  filled, 
when  young, 
with  a  white, 
compact,  ho- 
mogeneous 
pulp,  which  we 
call  puff-balls, 
are  good  to 
eat."  So  writes 
Dr.  Badham ; 
and  he  adds 
that  those  in 
most  request 
abroad,  and 
the  best,  are 
those  which 
have  no  stem, 
that  ia,  no 
sterile  base. 

Two  Bpeciea, 
Lycoperdon 
plwmbeum  (Fig.  310) 
and  Lycoperdon  Bovista, 
are  quoted  aa  the  best 
eating.  The  former  of 
these  may  be  found, 
either  solitary  or  in 
groups,  in  dry  places, 
and  may  be  gathered 
in  spring,  summer,  or 
autumn.  Vittadini  says : 
"  After  the  warm  rains 
of  summer  and  autumn, 
myriads  of  these  little 
plants  suddenly  spring- 
ing up  will  often  com- 
pletely cover  a  piece  of  ground  as  if  they  had  been  sown  like 
grain  for  a  crop.  If  we  dig  them  up,  we  shall  find  that  they 
are  connected  with  long  fragile  threads,  extending  horizontally 
under  ground,  and  giving  attachment  to  numerous  smaller 
puff-balls  in  different  stages  of  development,  which,  by  con- 
tinuing to  grow,  afford  fresh  supplies  as  the  old  ones  die  off." 
Lycoperdon  plumbeum  is,  when  full  grown,  about  the  size  of  a 
walnut.  London  figures  it  under  the  name  of  Lycoperdon 
pyriforme,  the  pear-shaped  puff-ball.  The  other  species  named 
as  among  the  best  is  Lycoperdon  Bovista.  This  is  the  kind 
which  is  used  for  the  purpose  of  throwing  bees  into  a  trance 
whilst  the  spoilers  rifle  their  home  of  all  its  hoarded  treasure. 
It  used  also  in  former  days  to  be  employed  instead  of  lucifer- 
matches,  as  it  will,  when  dry,  hold  fire  for  a  long  time,  and  was 
often  carried  by  rustics  in  a  state  of  ignition  for  the  purpose 
of  lighting  their  cottage  fires.  Lycoperdon  Bovista  sometimes 
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inches     under 
the  ground,  as 
also  in  chalk  ; 
and  is  common 
on    the   Wilt- 
shire    downs, 
as  well  as  in 
woods  both  in 
England    and 
Scotland.  The 
form  of  truffles 
is  nearly  sphe- 
rical, and  their 
colour    ap- 
proaching 
black ;       they 
are      studded 
over    with 
pyramidal  tu- 
bercles,     and 
their      spawn 
is  phosphores- 
cent and  emits 
light.  In  Eng- 
land    they 
seldom  exceed 
a  f»w    ounces 
in  Weight,  but 
on    the    Con- 
tinent  they  are  said  to 
attain  to   many  pounds' 
weight.     As  there  is  no 
appearance  above  ground 
to    indicate    where    the 
truffles   lie,   there  is,   of 
course,  difficulty  in  dis- 
covering them;    but   so 
keen  have  men  been  in 
their    appetite    for   this 
delicacy,  that  they  have 
hit  on  the  expedient  of 
training   dogs    to    scent 
them  out.  When  the  ani- 
mals nose  the  prey,  they 

stand,  and  whine,  and  scratch  on  the  spot  until  their  masters 
dig  and  take  possession  of  the  tubers.  It  is  said  that  a  man 
was  once  known  capable  of  exercising  this  extraordinary  func- 
tion, and  discovering  truffles  in  the  earth  by  their  scent. 

Much  has  been  written  concerning  the  means  of  distinguish- 
ing edible  from  poisonous  fungi,  but  hitherto  no  satisfactory 
rules  have  been  arrived  at.  Indeed,  it  seems  probable,  from 
some  recent  experiments,  that  the  harmlessness  or  otherwise  of 
a  mushroom  does  not  so  much  depend  upon  species  as  upon 
locality  of  growth.  In  Russia,  the  natives  eat  with  impunity 
many  species  that  are  reputed  poisonous  in  England ;  and,  on 
the  other  hand,  species  reputed  innocent  among  ourselves  are 
frequently  productive  of  dangerous  symptoms.  It  is  more  than 
probable,  however,  that  the  poisonous  principle  residing  in  tho 
fungus  tribe  admits  of  extraction  by  the  operation  of  pre- 
liminary soaking  for  some  hours  in  vinegar,  salt,  and  water. 
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HUMAN   PHYSIOLOGY.— VI. 

ORGANS  AND  PROCESS  OF  DIGESTION  (<xmtm««f). 

THK  firat  step  in  the  passage  of  the  food  through  the  alimentary 
canal  in,  of  course,  its  reception  into  tin-  mouth.  The  gnuiping 
of  food  by  the  mouth  is,  undoubtedly,  in  the  adult  a  Toluiitary 
act ;  but  it  take*  place  in  many  instances  quite  independently 
of  the  will.  Thus  the  lower  animals  by  inatinct  seize  their  food 
with  the  lips  and  convey  it  into  the  mouth,  and  the  infant,  even 
in  norno  oases  where  the  brain  ban  boon  absent,  led  by  the  same 
,'ui<l",  firmly  grasps  the  nipple  with  it*  lips  when  it  is  placed 
between  them.  The  food  then,  having  entered  the  mouth, 
in  firat  subjected  to  the  process  of  triturating  or  grinding  by 
th.  which  is  called  mastication.  As  will  be  at  onco 
.•vi.l.-nt.  ;ii.«  extent  to  which  this  process  needs  to  bo  carried 
depends  entirely  on  the  kind  of  food  on  which  the  animal  lives. 
In  the  herbivore,  feeding  on  the  tough  fibres  of  grass  and  roots 
ami  hunl  tfrain,  mastication  requires  to  bo  very  perfectly  per- 
lonm -1  :  imioed,  in  the  ruminants  one  ordeal  is  not  sufficient, 
HO  the  food,  after  being  swallowed,  is  brought  back  to  undergo 
further  reduction  by  the  teeth.  The  carnivore  go  to  the  other 
extreme ;  their  animal  food  being  just  of  that  kind  which  is 
most  easily  acted  upon  by  the  gastric  juice,  ia  simply  torn  or 
out  through  by  their  sharply-pointed  teeth,  and  then,  after  being 
slightly  lubricated  by  the  saliva,  ia  bolted  whole.  Man,  feeding 
on  both  animal  and  vegetable  food,  needs  to  steer  a  middle 
course.  He  does  not  require  a  second  stomach  like  the  rumi- 
nant, nor  can  he  with  impunity  simply  bolt  his  food  like  tho 
camivora.  To  ensure  perfect  and  speedy  digestion,  a  considerable 
amount  of  mastication  is  necessary,  and  if  this,  whether  from 
habit  or  imperfection  of  the  teeth,  is  not  obtained,  indigestion 
and  dyspepsia,  with  all  their  attendant  horrors,  are  sure,  sooner 
or  later,  to  supervene.  By  mastication  the  food  is  reduced  to 
a  pulp,  and  intimately  mixed  with  the  saliva  and  the  mucus  of 
the  mouth.  By  this  means  it  is  brought  into  that  condition  in 
which  it  can  be  most  easily  and  perfectly  acted  upon  by  tho 
various  secretions  with  which  it  afterwards  comes  in  contact. 
The  saliva  is  a  transparent,  viscid,  watery  fluid,  of  an  alkaline 
reaction,  containing  about  one  per  cent,  of  solid  matter,  the 
bulk  of  which  ia  a  peculiar  nitrogenous  substance  called  ptyalino 
— a  close  analogue  in  the  animal  kingdom  of  the  vegetable 
body  diastase.  When  the  parts  are  at  rest,  the  secretion  of 
saliva  ia  small,  but  is  very  largely  increased  by  tho  introduction 
of  food  into  the  mouth,  or  even  into  the  stomach,  by  the  mental 
impressions  produced  by  the  sight  or  smell,  or  by  the  description 
or  thought  of  food ;  the  latter  class  of  causes  give  rise  to  tho 
common  expression  of  "  making  one's  mouth  water."  When 
auch  incitements  are  provided,  the  quantity  secreted  during  tho 
twenty-four  hours  has  been  very  variously  estimated,  some 
authorities  placing  it  as  high  as  two  to  throe  pounds.  The  duties 
it  performs  are  of  two  kinds — the  first  mechanical,  in  which  it 
id  assisted  by  the  ordinary  mucus  of  the  mouth,  to  moisten  tho 
passages  of  the  mouth  and  throat,  and  to  lubricate  the  food ; 
the  second,  and  more  important,  chemical.  It  effects  no  change 
in  tho  albuminous  or  fatty  elements,  but  confines  its  action 
entirely  to  the  starchy  constituents  of  tho  food ;  these  it  changes 
into  dextrine  or  glucose,  and  by  so  doing  renders  them  soluble. 
The  bolus  of  food,  mixed  with  and  lubricated  by  the  saliva,  is 
conveyed  by  the  tongue  to  the  back  of  the  mouth,  there  to 
undergo  the  second  stage — the  act  of  swallowing.  This  func- 
tion, when  analysed,  is  found  to  be  rather  complex,  and  may 
oe  more  easily  understood  if  it  ia  considered  in  throo  parts. 
Ia  tho  first,  the  morsel  of  food  is  carried  by  the  tongue  to  tho 
back  part  of  the  month ;  this  is  an  entirely  voluntary  act  per- 
formed by  the  muscles  of  the  tongue  and  cheeks.  The  second 
part  is  when  tho  food  passes  through  the  arches  of  tho 
palate  into  the  pharynx ;  in  order  to  effect  this,  which  is 
the  most  complicated  part  of  the  act  of  swallowing,  it  ia  ne- 
cessary that  the  food  should  avoid  the  posterior  orifices  of 
the  nose  and  the  larynx  or  windpipe.  This  is  provided  for 
in  the  following  manner  : — As  soon  as  the  food  passes  into  the 
pharynx,  the  curtain  of  the  soft  palate  is  raised  so  as  to  shut  off 
the  posterior  nares,  the  larynx  is  drawn  up,  and  its  cover,  tho 
epiglottis,  ia  pressed  tightly  down  over  it.  The  third  and  hist 
part  is  when  the  food,  leaving  the  pharynx,  enters  the  oeso- 
phagus, and  is  grasped  by  its  muscular  walls  and  pressed  down 
into  the  stomach.  This  is,  of  course,  an  involuntary  act,  and 
quite  beyond  control.  When  the  food  reaches  the  stomach,  it 
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come*  under  the  effect*  of  two  net*  of  influences — the  gMtrio 
juioe  and  the  movement*  of  the  miwoalar  walls  of  that  organ. 
By  the  Utter  the  food  is  kept  in  constant  motion,  in  a  kind  of 
double  current,  so  that  it  is  reduced  before  it  leaves  the  stomach 
to  a  condition  much  nearer  that  of  fluid  than  it  had  when  it 
entered  it,  and  every  atom  is  brought  into  immediate  contact 
with  the  gMtrio  juioe,  the  nature  of  which  we  must  now  con- 
sider. As  usually  obtained,  the  gastric  juioe  is  a  pal*  yellowish 
transparent  fluid,  of  a  saltish  acid  taste,  without  smell.  It 
readily  mixes  with  wine,  water,  or  spirit,  has  a  very  stiuns, 
power  of  coagulating  albumen,  and  is  remarkably  antiseptic, 
retarding  for  a  considerable  time  the  putrefaction  of  meat  to 
whi.-li  it  is  applied.  It  contain*  from  two  to  three  per  osnt.  of 
solid  matter,  one-half  of  which  is  a  nitrogenous  body  called 
pepsine.  It  also  contains  some  free  acids,  the  nature  of  which 
is  Htill  undecided,  but  most  probably  they  are  hydrochloric  and 
lactic  acids  :  at  least  these  are  the  ones  most  constantly  pruant 
when  the  juice  is  examined.  When  the  stomach  is  empty,  DO 
gastric  juice  is  secreted,  and  the  surfaces  are  kept  moist  by  a 
small  quantity  of  ordinary  mucus ;  but  directly  food  is  intro- 
duced, the  peptic  glands  commence  secreting  the  acid  juice, 
which  trickles  down  over  the  walls  of  the  ttomacb  and  mingles 
with  its  contents.  The  quantity  produced  during  the  twenty- 
four  hours  has  been  very  variously  estimated,  but  it  is  generally 
assumed  that  it  ranges  from  ten  to  twenty  pints.  The  nature 
of  the  gastric  juice,  and  the  conditions  under  which  it  was 
secreted,  were  very  imperfectly  understood  until  a  compara- 
tively recent  date,  when  owing  to  the  circumstance  of  a  man 
receiving  a  shot-wound  through  the  walls  of  the  stomach,  which 
in  healing  left  a  fiatulous  communication  with  the  exterior,  Dr. 
Beaumont  was  enabled  to  withdraw  some  of  the  gastric  juioe  as 
soon  as  it  was  secreted,  and  also  to  perform  a  series  of  experi- 
ments, showing  what  circumstances  were  favourable  to  and  what 
hindered  and  retarded  the  secretion.  The  results  of  these  inveu- 
tigations  may  bo  shortly  stated.  It  was  found  that  though  any 
mechanical  irritation  produced  a  flow  of  gastric  juice,  it  was  not 
nearly  so  effectual  an  excitant  as  the  presence  of  food.  Pepper, 
salt,  and  other  soluble  stimulants,  as  well  as  alkalies,  increased 
the  secretion,  whilst  acids  had  a  contrary  effect.  Cold  water  or 
ice,  in  small  quantities,  at  first  checked  but  eventually  increased 
it,  whilst  the  continued  presence  of  cold  very  much  diminished 
or  quite  prevented  it.  Some  interesting  information  was  also 
obtained  as  to  the  relative  time  various  substances  took  to 
digest.  This  was  ascertained  in  this  manner  : — After  the  man 
hod  taken  a  meal,  a  certain  time  was  allowed  to  elapse,  and 
then  the  contents  of  his  stomach  were  examined,  and  the  speed 
and  perfectnesa  of  digestion  estimated.  From  the  results  of 
these  observations,  a  table  was  formed,  which,  amongst  others, 
showed  the  following  facts  : — At  the  head  of  the  list  of  quickly- 
digested  substances  were  rice  and  tripe  ;  these  were  completely 
chymified  in  an  hour.  Eggs,  salmon,  trout,  apples,  and  venison 
took  an  hour  and  a  half ;  tapioca,  barley,  milk,  liver,  and  fish, 
required  two  hours.  Turkey,  lamb,  potatoes,  pig,  two  hours  and 
a  half ;  beef  and  mutton,  three  hours  ;  and  veal  required  a  still 
longer  period.  Animal  substances,  as  a  general  rule,  required 
less  time  than  vegetable. 

As  another  result  of  these  observations,  it  may  be  laid  down 
that  the  quantity  of  food  taken  into  the  stomach  should  be 
sufficient  to  fill,  but  not  unduly  to  distend  it.  For  as  the  quantity 
of  gastric  juice  poured  out  is  not  in  proportion  entirely  to  the 
amount  of  food  taken,  but  varies  according  to  the  necessities  of 
tho  system,  those  persons  who  are  in  the  habit  of  overloading 
the  stomach  do  not  get  the  food  digested  as  soon  as  the  more 
moderate  eater ;  tho  gastric  juice  secreted  being  only  sufficient 
to  digest  a  certain  portion  of  the  mass,  the  remainder  becomes 
an  obstruction,  preventing  the  walls  of  the  stomach  from  per- 
forming their  duty  of  reducing  the  food  to  pulp,  and  thus 
hindering  digestion,  lays  the  foundation  of  permanent  derange- 
ment of  that  function.  The  time  that  elapses  between  meals 
should  be  sufficient  to  allow  the  stomach  fairly  to  perform 
its  duties,  and  for  the  chyme  to  escape  into  the  intestines ; 
this,  of  course,  varies  with  the  character  of  the  food,  but  may 
be  generally  taken  to  be  from  four  to  five  hours.  Exercise 
taken  either  before  or  after  a  meal  powerfully  modifies  the 
rapidity  of  digestion  ;  if  moderate  and  gentle,  it  is  found  to  be 
beneficial ;  but  violent  or  exoessivt*  exertion  is  hurtful,  and 
retards  the  process  vory  considerably.  The  mind  should  be 
tranquil,  neither  much  excited  nor  depressed ;  the  latter  coa- 
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dition  especially  has  a  very  unfavourable  influence  upon  the 
proper  performance  of  this  function. 

The  effect  produced  upon  the  food  by  the  gastric  juice  is 
confined  almost  entirely  to  the  nitrogenous  elements  ;  these, 
whether  derived  from  the  animal  or  vegetable  kingdoms,  *are 
all  reduced  to  a  low  form  of  albumen,  which  has  the  power  of 
transuding,  or  passing  through,  an  animal  membrane,  and  thus 
being  absorbed — a  power  in  which  ordinary  albumen  is  deficient. 
The  gastric  juice  would  appear  not  to  have  any  action  on  the 
starchy  elements,  though  the  change  of  these  into  sugar  con- 
tinues after  they  have  entered  the  stomach,  probably  owing  to 
the  saliva  that  is  mixed  and  swallowed  with  them.  Nor  are 
the  fatty  constituents  altered,  save  in  being  reduced  to  a  finer 
state  of  division  by  the  cell-walls  being  dissolved  and  the  fat- 
globules  set  free. 

It  has  been  already  stated  that  the  walls  of  the  'stomach 
reduce  the  food  into  a  semi-fluid  state  before  it  leaves  that 
organ  ;  at  this  stage  it  is  known  as  the  chyme,  which  is  then 
propelled  against  the  pyloric  opening,  which  relaxing,  allows  it 
bo  escape  into  the  intestine.  It  will  be  remembered  that  it 
ivas  into  the  duodenum,  the  commencement  of  the  small  intes- 
tine, that  the  common  duct  of  the  liver  and  pancreas  poured 
their  secretions,  and  it  is  here  therefore  that  the  food,  or  rather 
chyme,  comes  under  the  influence  of  these  fluids.  The  pan- 
creatic juice  is  in  composition  almost  identical  with  saliva. 
When  pure,  it  is  transparent,  colourless,  slightly  viscid,  and 
contains  an  active  principle  called  pancreatine.  Like  saliva, 
it  has  the  power  of  converting  the  starchy  principles  into 
glucose,  or  grape  sugar,  only  that  it  is  a  much  more  powerful 
agent  for  that  purpose ;  but,  in  addition  to  this,  the  pancreatic 
juice  acts  strongly  upon  the  fatty  elements,  breaking  them  up 
into  extremely  minute  particles,  so  that  when  mixed  with  the 
other  fluids  they  form  a  kind  of  emulsion,  and  in  this  form  are 
easily  absorbed.  These  are  the  main  actions  of  the  pancreatic 
juice ;  but  there  seems  to  be  a  growing  opinion  that  they  are 
not  the  only  ones,  and  that  it  is  a  much  more  influential 
agent  in  promoting  digestion  than  has  been  hitherto  held. 

The  next  change  produced  in  the  chyme  is  that  caused  by 
the  presence  of  bile — the  secretion  of  the  liver.  The  bile 
is  a  very  complex  liquid,  as  to  the  composition  and  uses  of 
which  there  have  been  more  investigation  and  discussion  than 
concerning  any  other  secretion  of  the  body,  and  with  less  de- 
finite results.  It  is  a  somewhat  viscid  fluid  of  a  greenish- 
yellow  colour,  strongly  bitter  taste,  and  a  peculiar  nauseous 
smell.  Its  specific  gravity  is  from  1026  to  1030.  When 
secreted  it  is  neutral,  but  after  decomposition  becomes  eventually 
alkaline.  It  contains  about  14  per  cent,  of  solid  matter,  the  bulk 
of  which  is  composed  of  compounds  of  what  are  known  as  biliary 
acids,  with  a  soda  base  ;  it  also  contains  a  considerable  por- 
tion of  a  crystalline  fat,  cholesterine,  which  forms  the  bulk  of 
the  concretions  called  gall-stones.  The  process  of  secreting 
bile,  unlike  the  gastric  juice,  etc.,  is  continuous,  though  it  is 
probably  somewhat  accelerated  on  taking  food.  The  quantity 
secreted  during  the  twenty-four  hours  is  variously  estimated, 
some  authorities  placing  it  as  high  as  three  or  four  pounds  ; 
ethers  consider  six  to  eight  ounces  the  probable  amount.  The 
part  it  performs  in  the  function  of  digestion  is  very  uncertain, 
and,  from  the  most  recent  investigations,  is  thought  to  be  of 
much  less  importance  than  was  formerly  believed.  It  is  said 
that  it  has  some  influence  in  emulsifying  fat,  and  thus  render- 
ing it  capable  of  being  absorbed  ;  and  also  that,  by  its  alka- 
linity, it  helps  to  neutralise  the  acidity  the  chyme  derives 
from  the  gastric  juice  ;  and  it  may,  perhaps,  have  some  in- 
fluence on  the  starchy  elements  of  foods.  It  is  undoubtedly 
of  much  greater  importance  as  an  excretion  of  the  body, 
serving  to  carry  out  of  the  system  some  of  the  effete 
material.  Its  absolute  necessity  in  this  capacity  is  made 
manifest  by  the  great  derangement  of  health  that  is  pro- 
duced even  by  a  temporary  obstruction  to  its  secretion.  Like 
the  gastric  juice,  bile  is  strongly  antiseptic,  and  thus  helps  to 
prevent  the  decomposition  of  food  during  its  sojourn  in  the 
intestines ;  it  has  also  been  considered,  by  promoting  the  secre- 
tion of  the  intestinal  glands,  to  act  as  a  natural  purgative. 
This  is  pretty  well  all  that  can  be  surely  said  as  to  the  purpose 
of  the  bile,  and  it  must  be  confessed  that  our  knowledge  con- 
cerning it  is  still  in  a  very  imperfect  and  unsatisfactory  state. 

As  the  food  passes  down  the  intestines,  mixed  with  the  bile 
and  pancreatic  juice — thenceforward  taking  the  name  of  the 


chyle — it  comes  in  contact  with  the  secretions  of  the  numerous 
smaller  glands  that  thickly  stud  this  part  of  the  alimentary 
canal.  This  intestinal  mucus,  especially  that  of  the  small  in- 
testines, seems  to  combine  the  properties  of  the  gastric  and 
pancreatic  fluids,  and  acts  powerfully  on  the  starch,  fat,  and 
albuminous  substances. 

We  have  now  traced  the  food  into  the  large  intestine,  and 
must  try  back  and  see  how  the  digested  part  of  it  is  con- 
veyed into  the  general  system,  and  it  will  be  needful  first  to 
describe  the  organs  specially  provided  to  carry  these  nutritive 
elements  into  the  circulation.  When  describing  the  mucous 
membrane  of  the  small  intestines,  attention  was  called  to  the 
multitude  of  little  projecting  points  with  which  it  was  covered, 
and  it  was  said  that  each  of  these  processes,  or  villi,  consisted 
of  a  fold  of  mucous  membrane  enclosing  a  loop  of  blood-vessels, 
and  of  another  series  of  vessels  called  lacteals.  These  latter  are 
the  ones  we  have  now  to  consider.  They  derive  their  name  from 
the  milky  appearance  of  the  fluid  which  they  contain.  In  struc- 
ture they  are  exceedingly  delicate,  having  walls  so  transparent 
that  the  fluid  they  convey  is  readily  seen  through  them.  The 
smaller  branches  run  together,  and  join  to  form  two  or  three  large 
trunks,  which  eventually  empty  themselves  into  a  common  reser- 
voir— the  thoracic  duct.  Vessels  of  a  very  similar  kind,  called 
lymphatics,  are  scattered  almost  universally  throughout  the 
body,  and  also  empty  themselves  into  the  same  reservoir.  They 
all  in  their  course,  lacteals  as  well  as  lymphatics,  pass  through 
a  number  of  glandular  structures,  by  which  their  contents  are 
elaborated  and  in  some  measure  prepared  for  their  ultimate 
purpose. 

The  thoracic  duct,  which  conveys  the  great  mass  of  the  lymph 
and  chyle  into  the  blood,  is  about  the  size  of  a  goose  quill,  and 
about  eighteen  or  twenty  inches  in  length.  It  lies  deeply  in  the 
abdomen  at  its  commencement,  starting  from  the  front  of  the 
second  lumbar  vertebra,  and  passing  up  along  the  front  of  the 
spine  to  the  root  of  the  neck,  empties  itself  into  one  of  the  large 
veins  a  little  distance  from  where  it  joins  the  heart. 

The  process  of  absorption  commences  in  the  stomach.  Here 
those  elements  which  are  liquid,  or  are  perfectly  dissolved,  as 
the  saline  or  saccharine,  pass  at  once  through  the  walls  of  the 
blood-vessels  of  the  mucous  membrane  of  the  stomach,  and  thus 
enter  the  circulation ;  and  not  only  these,  but  the  starchy  ele- 
ments, having  been  changed  by  the  saliva,  and  the  albuminous 
by  the  gastric  juice,  are  also  partially  directly  absorbed ;  but 
though  absorption  takes  place  considerably  in  the  stomach,  it  is 
immensely  increased  when  the  chyme  reaches  the  small  intestine ; 
for  here,  in  addition  to  the  blood-vessels,  which,  as  in  the  sto- 
mach, take  up  such  of  the  saccharine  and  albuminous  elements 
as  have  escaped  from  that  organ,  it  comes  in  contact  with  the- 
lacteals  or  absorbents  proper.  These,  though  they  do  absorb 
the  albuminous  and  other  elements,  appear  specially  to  act  upon 
the  fatty  constituents.  As  the  food  passes  on  through  the  ali- 
mentary canal,  more  and  more  of  it  becomes  absorbed,  so  that 
by  the  time  it  reaches  the  lower  part  of  the  large  intestine, 
only  about  one-sixth,  made  up  of  insoluble  and  innutritions 
matter,  together  with  the  waste  products  of  the  body  remains- 
to  be  rejected  by  the  system. 

The  blood,  which  receives  from  the  stomach  and  intestines 
the  products  of  digestion,  does  not  pass  directly  into  the  general 
circulation,  but,  as  has  been  already  indicated,  is  conveyed  by 
the  portal  vein  to  the  liver,  there  to  be  acted  upon  by  that 
gland,  and  have  eliminated  from  it  certain  principles  which 
would  be  noxious  to  the  system,  and  also  probably  to  have  some 
of  its  elements  so  changed  that  they  shall  more  nearly  approxi- 
mate to  the  composition  of  the  blood.  The  chyle  also  which 
the  lacteals  convey  undergoes  several  changes  by  its  passage 
through  a  series  of  gland-structures.  If  examined  soon  after  its 
absorption,  it  is  found  to  contain  albumen  having  no  power  of 
spontaneous  coagulation  ;  and  it  also  holds  in  suspension  a  large 
quantity  of  fatty  matter  in  an  extremely  fine  state  of  division.  If 
it  be  examined  at  a  later  date,  after  it  has  passed  through  some 
of  the  glands  which  have  been  mentioned,  it  will  be  found  that  the 
albumen  has  diminished,  and  that  in  its  place  is  another  sub- 
stance called  fibrine.  The  presence  of  this,  when  the  chyle  is  ex- 
posed to  the  air,  causes  it  soon  to  coagulate  in  a  semi-solid  mass. 
The  oil-globules  will  also  be  found  to  have  diminished,  and  a 
number  of  peculiar  floating  cells,  or  chyle-corpuscles,  have  made 
their  appearance.  The  fluid  called  lymph,  which  the  lymphatics 
absorb  from  all  parts  of  the  body,  and  pour  into  the  thoracic 
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duct,  has  many  analogies  to  ohyle,  only  that  it  U  more  trans- 

Plur.  6atai  »it,  let  as  have- 

•  he  absence  of  the  fat-globule*.    It  also 
in  it,  wliii-h,  ai  in  the  oaae  with  the 

tata  dbri,  have  ye  or  yon. 
4atat  (u,  let  tb«m  have. 

chyle-oorpusoloa,  bear  a  strong  resemblance  to  the  white  oor- 

UfriMlTlVB  HOOD. 

liy  the  mixture  of  those  two  fluids,  a 

PVESBVT.                                    PCkFECT.                             FUST   PVTVBF. 

t'.ii!i.iiiu,.n  IH  laid  for  the  manufacture  of  the  blood,  the  oom- 
..i  uhi.-li,  and  the  apparatus  necessary  for  its  circula- 
ti"ii,  we  shall  consider  in  our  next  paper. 

^abtn,  to  have.         (Mebabt  b^aben,  to  have    ^abtn  wcitta.  to  be 
had.                             about  to  hare. 

FacSEVT. 

PERFECT. 

l.lssoNS  IN   GERMAN.—  LXI. 

•'Jabtni,  having. 

Ok^bt,  bad. 

5  72.-PARADIOMS  OF  THE   AUXI  I.I  A  Ul  i:s    or    H1K    FIRST 

CLASS. 

(2.)—  S«n,  to  be. 

(1  .)  —  £abfn,  to  have. 

INDICATIVE      MOOD. 

INDICATIVE       MOOD. 

rusEvr. 

IMFCRFXCr. 

nuwnr. 

IMPERFECT. 

Sing.  3d;  bin,  I  am. 

Sing.  3d;  war,  I  was. 

Sing.  3d;  babe,  I  have. 

Sing.  3d)  battc,  I  had. 

SXifnft. 

Iu  morft. 

T>u  ba|l. 

Tu  b.itttft 

fir  if). 

fit  war. 

fir  b.it 

fit  batte. 

PZur.  iffiir  finb. 

Plur.  fflir  waren. 

.ben. 

Plur.  SBir  batten. 

3^t  ftifc. 

36r  wartt. 

Mbt 

36,r  battet. 

c\t  ilnb. 

2it  waren. 

!  .ibcn. 

Sit  fatten. 

PERFECT. 

PLUPERFECT. 

PEBFECT. 

PLUPERFECT. 

Sing.  3d;   bin    gtwefen,    I    have 

Sing.  3d;    war    qtwtftn,    I    had 

Sing.  3efi  babe  gcbabt,  I  have  had. 

Sing.  3d;  batte  gebabt,  I  had  had. 

3)u  tifl  aewefen.          [been. 

T  u  warft  qewtfen.       [been. 

Tu  ball  gebabt. 

!Cu  ported  aebabt. 

fir  ift  gtwtfen. 

fir  War  geueien. 

fir  bat  gcbabt. 

fir  batte  gebabt. 

PZur.  SBit  flnt  gewtftn. 

Plur.  fflir  waren  gttttftn. 

I'lur.  3Bir  babcn  gcbabt. 

Plur.  SBir  batten  gcbabt. 

,*hr  feit  gewefen. 

3br  wartt  gewtftn. 

3br  b,abt  gcbabt. 

3br  battet  gebabt. 

Sit  ftnt  gtwtfen. 

Sic  wartn  gewtfen. 

Sie  babcn  gcbabt. 

in  batten  gebabt. 

FIRST   FUTURE. 

SECOND  FUTURE. 

FIRST  FUTURE. 

SECOND    FUTURE. 

Sin^.  3d;  wtrtt  fein,  I  shall  be. 

Sing.  3d;   werte    gtwtftn    fttr,    I 

Sing.  3d;   wcrte   fyabcn,    I    shall 

Sing.  3d;    wcrte    gcbabt    babcn,   I 

shall  have  been. 

have. 

shall  have  had. 

Du  wirft  fein. 

a-irft  gewtftn  fetn 

Du  wirft  baben. 

Tu  wirft  getyafct  b,abcn. 

fir  wirt  fein. 

C!r  wirt  gewefen  kin. 

fir  wirt  babcn. 

fir  wirt  gebabt  babcn. 

PZur.  SBir  werten  fetn. 

Plur.  SBit  werten  gtwefen  fein. 

Plur.  SBir  werten  baben. 

Plur.  SBir  werten  gebabt  b,aben. 

3$r  wertet  fein. 

3br  wertet  gewefen  fein. 

3br  rocrtet  baben. 

^br  ivtrtet  geftabt  babcn. 

Sie  werten  fein. 

Sit  wtrttn  gewtftn  fein 

sic  werten  I;aben. 

Sie  mcrtcn  gebabt  b,abtn. 

SUBJUNCTIVE   MOOD. 

SUBJUNCTIVE     MOOD. 

PRESENT. 

IMPERFECT. 

PRESENT. 

Sing.  3d;  babe,  I  may  have. 

IMPERFECT. 

Sing.  3d;  b.atte,  I  might  have. 

Sing.  3d;  fei,  I  may  be. 
Du  feieft. 

Sing.  3d;  ware,  I  might  be. 
Xu  wareft. 

Tu  babeft. 

£>u  ^attefl. 

fir  fei. 

fir  ware. 

fir  babe. 

fir  batte. 

PZur.  SBir  feien. 

Plur.  SBir  waren. 

P7ur.  SBir  b,aben. 

PZur.  SBir  batten. 

3^r  feiet. 

3&r  waret. 

3br  babct. 

3b,r  Ijattet. 

Sie  feien. 

Sie  waren. 

2  ic  baben. 

Sie  fatten. 

PERFECT. 

PLUPERFECT. 

PERFECT. 

Sing.  3d;  fyabe  gebabt,  I  may  have 

PLUPERFECT. 

Sing.  3d;    battc   gcbabt,   I  might 

Sing.  3d;  fei  gewefen,  I  may  have 
been. 

Sing.  3cb  ware  gewtftn,  I  might 
have  been. 

had. 

have  had. 

Du  feiejl  gcwcftn. 

Tu  irartjt  gewtfen. 

Tu  babcft  geb,.bt. 
fir  babe  gcbabt. 
PZur.  SBir  Jjaben  gebabt. 

Tu  battcjl  gcbabt. 
fir  fjattc  gcbabt. 
PZur.  iffiir  fatten  gcb,abt. 

fir  fei  gewefen. 
PZur.  SBir  feien  gcwcftn. 
3b,r  feiet  gewefen. 

fir  ware  gewtftn. 
Plur.  SBir  waren  gewefen. 
36r  waret  geweftn. 

3b,r  babct  gebabt. 

obr  battet  gcbabt. 

Sie  ftien  gcwcKit 

Sic  wartn  gewtftn. 

Sie  babcn  gcbabt. 

Sie  bAtten  gcbabt. 

FIRST   FUTURE. 

SECOND    FUTURE. 

FIRST    FUTURE. 

Svng.  3d;  werte  b,aben,  (if)  I  shall 

SECOND   FUTURE. 

Sing.  Scfo,  werte  geb,abt  baben,  (if)  1 

Sing.  3d;  wtrtt  fein,  (if)  I  shall 
be. 

Siruj.  3d;  wtrtt  gtwefen  fein,  (if)  I 
shall  have  been. 

linvo. 

shall  have  had. 

35u  werteft  fetn. 

£>u  werteft  gewefeu  fetn. 

TJU  werteft  Ijaben. 

Du  Wcrtejl  gebabt  babcn. 

fit  werte  fein. 

fit  werte  gewefen  fetn. 

fir  wcrte  b,aben. 

fir  werte  gebabt  baben. 

PZur.  SBir  werten  fein. 

Plur.  SBir  werten  gewefen  fein. 

Plur.  SBir  werten  fyabcn. 

PZur.  2Bit  werten  gebabt  babcn. 

3b,r  wertet  fein. 

31>r  wertet  gewefen  fetn. 

3^r  wcrtet  tyaben. 

3b,r  wertet  gebabt  babcn. 

Sie  werten  fein. 

2ic  weitcn  aewefen  fein. 

2  ic  iverten  b,abcn. 

Sic  wcrten  gebabt  b,abeu. 

CONDITIONAL    MOOD. 

CONDITIONAL  MOOD. 

FIRST   FUTURE. 

SECOND   FUTURE. 

FIRST   FUTURE. 

Sing.  3d;  nurtc  b,aben,  I  should 

SECOND   FUTURE. 

Siiig.  3d;  wurtt  gebabt   b,abtn,    ] 

Sing.  3d;  wurte  fein,  I  should  be. 

Sing.  3d;   witrte   gtweftn    ftin,    I 
should  have  been. 

have. 
Tu  nurteft  baben. 
<5r  nurtc  fyaben. 
PZwr.  21>ir  )ti:rtcn  b.aben 
,*br  wurtet  b,abcn. 
Sic  trurttn  b,abcn. 

should  have  had. 
SMi  wurtcil  gebatt  baitn. 
fir  wurbt  gebabt  b,al  en. 
PM/T..  SBir  wurttn  ge^art  babtn 
3f>r  n  urtet  ccftabt  fiaben. 
Sic  nurten  gebabt  ^attn. 

Du  wurteft  fein. 
fir  wurte  fein. 
PZur.  SBir  wurten  fein. 
31jt  wurtet  fetn. 
Sie  wurttn  fein. 

Tu  wurteft  gewtfen  fein. 
fir  wiirte  gtwefen  fein 
PZur.  Sir  wurten  gewtftn  fein. 
3br  wurttt  gewtftn  fetn. 
Sie  re:;rten  gtwefen  Kto. 

IMPERATIVE   MOOD. 

IMPERATIVE    MOOD. 

PRESENT. 

PRESENT. 

Sing,  -fcabt  (tu),  have  thou. 

Sing.  Sei  (tu),  be  thoo. 

•&ab«  er,  let  him  have 

Sti  er.  let  him  be. 
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Plur.  @ctcn  nur,  let  us  be. 
@eib  (iftr),  be  ye. 
@eien  fie,  let  them  bo. 


PRESENT. 
®ein,  to  be. 


INFINITIVE    MOOD. 
PERFECT. 

©emefen  fein,  to  have 
been. 


FIRST    FUTURE. 

@cin  merben,  to  be 
about  to  be. 


PARTICIPLE. 


PRESENT. 

©eicnb,  being. 


PERFECT. 

@emcfen,  been. 


(3.) — SBerben,  to  become. 

INDICATIVE    MOOD. 


Sing.  3d;  merbc,  I  become. 

$>u  ttrirft. 

<£r  nrirb. 
Plur.  SBtr  vuerben. 

3b.r  mevbet. 

<Sie  merbcn. 

PERFECT. 

Sing.  3d;  bin  gemerben,  I  have  be- 
come. 

3)u  bift  gemorbcn. 

@r  ift  gemorben. 
Plur.  2Bir  fmb  genwrbctt. 
,          3b,r  feib  gcvuorben. 

@ie  finb  gemorben. 

FIRST    FUTURE. 

Sing.  3d;   merbe  merbcn,   I   shall 
become. 

3)u  mirft  mevben. 

S'v  mirb  merben. 
Plur.  SBir  merben  merbcn. 

36r  rnezbet  merben. 

@ie  merben  merbcn. 


IMPERFECT. 

Sing.  3d;  murbe,*  I  became. 

<Du  ttmrbeft. 

Sr  murbe. 
PZwr.  SGBir  rnurben. 

36.  r  murbet. 

@ie  murben. 

PLUPERFECT. 

Sing1.  3c$  mar  gemorbcn,  I  had  be- 
come. 

3)u  marft  gemorben. 

(5r  mar  gcmovbcn. 
Plur.  2Bir  ivarcu  gemorben. 

36r  marct  gcmorbcn. 

@ie  marcn  gemorbcn. 

SECOND    FUTURE. 

Sing.  3d;   luerbe   geroorbcn   fein,  I 
shall  have  become. 

3)u  mirft  gemorben  fein. 

Grr  mirb  gcmorben  fein. 
Plur.  2Bir  metbcn  gcmorben  fein. 

3ljr  merbet  gemorben  fein. 

@ie  merben  gemoi^en  fein. 


BUBJUNCTIVE    MOOD. 


Sing. 
Plur. 

Sing. 
Plur. 

•Sing. 
Plur. 

Sing. 
Plur. 


3c$  mcrbe,  I  may  become. 

3)u  mcrbeft. 

(5r  merbe. 

SEGir  merten. 

3fjr  merbct. 

@te  merben. 

PERFECT. 

3d;    fet    gcmorben,    I   may 

have  become. 
3)u  feieft  gcmorbcn. 
<5r  fei  geroorbcii. 
28tr  feien  gcnwbcn. 
3^r  feiet  gciuotben. 
@ie  fcien  geiuorbcn. 

FIRST    FUTURE. 

3cfy  »»erbc  tocrben,  (if)  I  shall 

become. 

3)u  werbeft  rocrben. 
©r  tcerbc  n>erben. 
2Bir  tncrben  >»crbcn 
3ljr  tuerbet  U'crtcn. 
@te  werbcn  tvcrtcn. 


IMPERFECT. 


Sing.  3c^  tvurbe,  I  might  become. 
3)u  ttjfivbcft. 


Plur.  2Bir  rourben. 
3l)t  tourbet. 
@ie  itjurbcn. 


PLUPERFECT. 
Sing.  Scfy  toftre  geivorbcn,  I  might 

have  become. 
55u  h)4rcft  gerocrben. 
@r  tt>fire  geworben. 
Plwr.  2Bir  vofiren  gemovben. 
3^t  mfiret  gcworben. 
@te  )»i1ren  geworben. 

SECOND    FUTURE. 

Sing.  3c$  »t>evbe  gcroovbcn  fein,  (if)  I 
shall  have  become. 

!!>u  nxrbcft  getuwbcn  fein. 

(Jr  tocrbe  getocrbcn  feiit. 
Plur.  SDBir  luerben  genjorben  fein. 

3^r  iverbet  gemorben  f:tn. 

@ie  merben  gcloorben  fein. 


CONDITIONAL   MOOD. 
FIKST   FUTURE.  SECOND    FUTURE. 


3cl)  rourbe  tuctben,  I  should 

become. 

,T)u  iwurbcfi  mertcn. 
(Sr  roiirbc  toevben. 
SQBtr  miirbcn  wevbcn. 
36r  rcitrbet  njcrbcn. 
Sie  rourben  luetben. 


Sing.  3d()  njurbe   getoorben   fein,  I 
should  have  become. 

35u  toiirbeft  genjorben  fein. 

©r  toiirbe  getoovben  fein. 
Plur.  2Bir  iturben  geworben  feiit. 

3^r  murbet  gctoorben  fein. 

@ie  tourben  geworben  fein. 


*  Or  nwrb.  Sect.  XXXIV.  (2). 


IMPERATIVE    MOOD. 
PRESENT. 

Sing.  SBerbe  (bu),  become  thon. 

SCBerbc  er,  let  him  become. 
Plur.  SBerben  >vtr,  let  us  become 

2Berbet  (i^ir),  become  ye. 

SBerben  fte,  let  them  become. 


PRESENT. 
2Berben,  to  become. 


INFINITIVE    MOOD. 
PERFECT. 

©etootbcn  fein,  to  have 
become. 


FIRST   FUTURE. 

SCBerben  luerten,  to  be 
about  to  become. 


PARTICIPLE. 


PRESENT. 

2Bcrbenb,  becoming. 


PERFECT. 

®ev»orben,  become. 


KEY   TO    EXEECISES    IN    LESSONS    IN    GERMAN. 

EXERCISE  162  (Vol.  III.,  page  227). 

1.  It  is  a  pity  that  you  did  not  come  an  hour  earlier.  2.  Do  it  as 
you  please  ;  anything  suits  me.  3.  Everything  that  the  assembly  has 
decided  upon  pleases  me.  4.  He  was  obliged  to  submit  silently  to 
this  offence.  5.  He  was  obliged  to  put  up  with  many  things  that  he 
would  not  have  submitted  to  under  other  circumstances.  6.  She  was 
obliged  to  submit  to  have  been  calumniated.  7.  On  the  right  hand 
we  had  the  chain  of  mountains,  and  on  the  left  the  river.  8.  Eight 
and  left  hostile  troops  were  drawn  up.  9.  You  must  not  turn  from 
this  road,  neither  to  the  right  hand  nor  to  the  left.  10.  Who  is  the 
cause  of  this  accident  ?  11.  Our  neighbour  is  the  cause.  12.  It  is 
the  scholar's  fault  that  he  is  punished.  13.  We  ourselves  have  been 
in  fault.  14.  To-morrow  week  a  steamboat  arrives  from  New  York. 
15.  To-morrow  fortnight  it  will  be  a  year  since  I  saw  him.  16.  Yester- 
day week  his  father  died.  17.  The  young  girl  accompanied  her  song 
with  a  guitar.  18.  The  friend  accompanied  the  Italian's  violin  music 
with  the  pianoforte.  19.  The  accompaniment  of  these  songs  is  by 
Mozart.  20.  Many  things  would  appear  to  us  natural,  if  we  would 
subject  them  to  a  proper  examination.  21.  We  thought  it  very 
natural  that  he  did  not  come  yesterday.  22.  A  natural  occurrence 
causes  no  surprise.  23.  Have  you  heard  the  fire-bells  this  morning  ? 
24.  Of  course,  for  I  was  at  the  fire  myself.  25.  It  is  natural  for 
us  to  be  doomed  to  die.  26.  I  accompany  my  young-  friends  home. 

EXERCISE  163  (Vol.  III.,  page  228). 

1.  @S  tft  <Scfyabc,  bafi  3f;r  Srcunb  nicfyt  eine  fyal&e  ©tunbe  frufycr  any* 
fommen  ift.  2.  3cfy  inuji  mit  gefatten  taffen,  toa3  mein  SSatec  aucJ;  befcfyliefn. 
3.  Soljami'g  neueS  JBudj  gcfdltt  mir  fe^r.  4.  2ftan  map  fief)  SSicteS  in 
biefem  Cc&en  gefattcn  taffen  5.  3d)  nwrbe  e8  mir  nicfyt  gefatten  taffen, 
toenn  id)  an  3fyver  @tet(c  mare.  6.  3ur  Shorten  fatten  mir  ben  9(ufi,  unb 
$ur  Sinfen  baS  SBatbgcbirgc.  7.  SJecfjtS  unb  tinB  fafyen  nrir  nic$t3  al3 
feinbtid;e  Sruppen.  8.  £eute  u&er  ad;t  Sage  gefycn  mir  nadj  Sertin.  9. 
£D?orgen  ubcr  tiicrjetyn  Sage  mirb  mein  JBrubcr  Iricr  anfommen.  10.  (Sin 
@d)iff  fegcttc  geftcrn  »or  acfyt  "tagen  nacfy  Qluftratien.  11.  SB  or  brei  Xagen 
fatten  mir  unermartet  cin  grope?  SSergnugen.  12.  (S«  ift  ©ctyabe,  bap"  bie 
Satente  btefe8  jungen  Jti'mfttert  nid)t  beffcr  au«gcbitbet  finb.  13.  3^re 
©ctymeftcr  begtcitefe  mid;  anf  ber  -§arfc,  unb  fang  jur  Jttattieroegtcitunj 
meineS  8reunbe8.  14.  ®«  ift  gattj  naturttd;,  bag  jebcr  aKenfd;  fterkn 
mup.  15.  3)ie  23egteitung  biefcS  (StncfeS  ijl  tton  ^dnbet. 

EXERCISE  164  (Vol.  III.,  page  228). 

1.  To  many  people  it  seems  to  afford  a  pleasure  to  offend  others. 
2.  I  perceived  that  he  felt  himself  offended.  3.  He  offended  not  only 
me,  but  also  my  uncle.  4.  This  affair  has  already  caused  me  great 
trouble.  5.  The  profligate  son  causes  the  father  great  trouble.  6. 
It  grieves  the  teacher  to  have  stubborn  scholars.  7.  This  speech 
vexed  many  persons  present.  8.  The  angry  boy  left  his  work.  9.  The 
friend  was  vexed  because  I  did  not  answer  his  letters.  10.  I  owe  tny 
deliverance  to  him.  11.  Consequently  I  owe  him  everything,  next  to 
God.  12.  If  it  does  not  alter  soon,  I  shall  run  away.  13.  On  such 
occurrences  one  might  run  away.  14.  The  boy's  little  dog  has  ruu 
away.  15.  It  becomes  the  judge  to  inquire  into  the  cause  of  this  dis- 
turbance. 16.  It  behoves  me  to  be  silent  about  this  matter.  17.  The 
inquisitive  man  is  wont  to  look  about  for  every  trifle.  18.  In  order  tc 
look  about  a  little,  I  went  to  the  town.  19.  My  friend  intends  to  look 
out  for  another  lodging.  20.  I  praise  the  olden  times.  21.  I  praise 
the  beautiful  rooms  and  the  friendly  hospitality.  22.  The  horses  took 
fright  and  ran  away  with  us. 

EXERCISE  165  (Vol.  III.,  page  228). 

1.  @«  gejiemt  einent  tfinbe  ntdjt,  feinen  (Sftern  ju  mibevf»red)en  2.  3d; 
ging  in  bie  @tabt,  urn  mid;  umjufefyen.  3.  3d;  bemunbere  biefe  fd;onen 
Simmer  unb  beren  freunbtidje  fiage.  4.  35er  <t)ieb  ging  mit  bem  ®elbe 
burcl;,  efye  e«  mogtict;  mar,  tfyn  ebtjuljoten.  5.  2lu«  Surd;t.  bafi  nan  i&,n 
auf  ber  £fyat  ergreifen  mbdjte,  lief  er  baioon.  6.  @«  tft  eine  oerbrbfcitcfje 
©ad&e,  bap  er  mein  ®etb  certoren  fiat.  7.  3d;  mcrfe,  bap  biefeS  fletne 
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(Mtfcfcenf  3l>iun  gffaUt.     8.  3d;  merfe  e«  ib.m  on,  ta»  ft  ni 
heit  gefagt  bat.     9.  ®e$en  ©ie  fid;  nad;  Dftrem  '.Hater  urn  Y     10. 
id)  fe(K  i»"t>  i"4>  mnncn  greunken  urn.     11.  .U>  Icbt  mir  tieie 
2d;uler.     12.   ialle  iin.  111*1,  .Rinteben       13.   'JJiein  'J'ruur  fd;ie|jt  mini 
•iuxjel  auf  ad;tjia.  irtinit  voiu  '^,111111 

an  !'••<:  (Vol.  III.,  page  277). 

1.  Tim  m-ri.  lrnt  ho*  happened,  and  it  cannot  bo  altered.     2.  When 
li.l  I,.-  niivt    with  this  accident?    3.  It  happened  an  boor  ego.     4. 
ID  be  done  ahall  be  dose,  to  procure  a  better  situation  for  tbeee 
5.  It  hit*  frequently  been  the  COM  that  confidence  has  been 
abused,     (i.   In  former  times  more  wonders  and  signs  took  place  than 
in  the  present  time.     7.  It  served  him  right  to  have  onoe  received  a 
i-hustiMinuut.     8.  Without  the  knowledge  and  will  of  Ood  nothing 
comes  to  pass.     9.  The  idler  does  not  know  what  to  do.     10.  The  dili- 
gent boy  did  not  know  what  eUo  to  do.     11.  The  gaoler  asked  what  be 
mu.t  do  to  bo  saved.     12.  How  do  you  like  the  vegetables  ?     13.  I 
like  them  very  much.      14.   Do  you  not  like  this  cake?      15.  Oh,  yes  ; 
1  lik,-  it  very  much.     16.  Do  you  like  the  dinner  ?     17.  Mo,  doctor ; 
.ing  tastes  bitter.      18.  It  is  I  who  speak  and  have  spoken  this. 
.s  he  who  ventured  to  apeak  these  words.     20.  It  is  you,  is  it 
ho  lmro  said  that  they  should  liberate  the  prisoners  ?      21.  Tes, 
mill  it  in  you  who  have  opposed  me.    22.  These  words  have  deeply  mor- 
tified our  yoiiiiL,-  frieud.     23.  She  seems  to  have  been  mortified.    24. 
One  should  not  feel  oneself  hurt  about  trifles.      25.  One  should  not 
long  harbour  the  thought  of  having  been  offended.     26.  Have  you 
already  touted  thin  fruit '(     'a.  Yes,  I  have  just  now  tasted  it. 

EXKBCISE  167  (Vol.  III.,  page  277). 

1.  SBann  ifl  Sbrem  greunbe  baft  llnglucf  begegnet  V  2.  <S«  gefd;ab. 
;  cr  »ocip  nid;t,  »ie  er  baffelbe  uberwinken  foil.  3.  2Bir  moHen 
'.Mtleft  MTfucfcrit  frine  ©teUung,  JH  wrbcffern.  4.  Sffienn  tit  llmflante  titfer 
Unite  511  intern  maren,  fo  Wurte  9lfle«  mit  kenfctben  gut  geb.en.  5.  8ft  tft 
icK'n  eft  tc-r  8aU  getoefen,  taji  feint  ®titc  mipbraud;t  rocrben  ifl.  6.  !Eit 
Strafe,  irclcfje  tiefe  faulen  Xnaben  empfinijfn,  gefebab,  ib,nen  red)t.  7. 
(Wtf^f^f  waft  ka  roid,  id;  toerke  auf  ®ott  wrtrauen.  8.  2Ba«  gefrb.eb.en  ift, 
ift  nid;t  ju  flnkern,  unfc  maft  gefagt  roorben  ift,  fann  nid;t  ungefagt  gemacbt 
rocrttn.  9.  ®d;merft  3bnen  3$r  (Sffen  «  10.  JRein,  J&err  Doctor,  tnir 
ntmerft  niebtft  ;  Me«  fd;mccft  mir  bitter.  11.  <5«  mar  mein  greunb,  ker 
riefe  2Borte  fprad),  man  mod;te  biefen  armtn  Wuflroankerern  beifteb,en.  12. 
JBa*  fiat  3finen  3b,r  neucr  2Bagen  gefoftct  V  13.  Cr  b,at  mir  funfjig 
(Wuineen  gefofttt.  14.  -fcaben  ©ie  fd;on  kiefen  JTnd;cn  wrfuetyt  ?  15.  3a, 
abcr  ft  fdjmwft  mir  nid;t ;  &.aben  «k  antcrn  ? 

EXKECISE  168  (Vol.  in.,  page  277). 

1.  He  gave  him  a  blow  in  the  face.  2.  My  sister  playfully  gave  me 
a  blow  with  tho  palm  of  her  hand.  3.  It  does  not  become  boys  to 
strike  one  another.  4.  Father  is  gone  on  a  pedestrian  tour,  and  will 
not  return  before  evening.  5.  My  brother  was  in  the  field  this  morn- 
iug  in  order  to  look  at  the  corn,  and  this  afternoon  he  is  going  into 
town  to  see  his  oick  cousin.  6.  How  did  you  come  by  this  gold  piece  ? 
7.  I  found  it  as  I  was  going  to  the  field.  8.  It  is  not  known  how  this 
man  came  by  hi«  riches.  9.  Bich  people  live  in  town  in  winter,  and 
in  the  country  in  summer.  10.  When  rich  and  proud  citizens  come 
iuto  the  country,  they  are  fond  of  ridiculing  the  homely  and  simple 
manners  of  its  inhabitants.  11.  Louie  XVI.  was  captured  just  on  the 
frontiers  of  France,  through  the  treachery  of  a  postmaster.  12.  The 
thief  wa«  taken  by  the  night-watch,  as  he  was  going  to  run  out  of  the 
house.  13.  It  was  not  known  for  a  long  time  who  the  strangers  were, 
until  it  was  discovered  that  they  were  political  refugees.  14.  At  last, 
what  had  been  covered  by  the  veil  of  secrecy  for  many  years  has  come 
to  light.  15.  Before  he  got  in  the  carriage  with  me,  he  made  it  a 
condition  that  I  should  drive  slowly.  16.  When  he  was  asked  why  ho 
had  committed  this  degrading  deed,  he  replied  that  distress  had  driven 
him  to  it.  17.  Hereupon  I  answered  him,  that  want  was  no  reason 
tor  theft,  and  distress  was  no  reason  for  crime.  18.  Fortune  trans- 
ferred him  from  affluence  to  the  greatest  poverty,  as  it  often  trans- 
ferred me  from  one  position  to  the  other,  from  one  country  to  the 
other,  and  from  one  part  of  the  globe  to  the  other ;  but  the  severest 
blow  it  gave  me  was,  that  it  allowed  icy  brother  to  die  on  the  day  of 
my  arrival  in  America. 

EXEBCISE  169  (Vol.  III.,  page  278). 

1.  QJlcin  JBruter  ge&t  SWorgen  fru$  mit  fcinem  greunte  uber  Sank,  unfc 
rcirfc  am  2lbenb  jurucffommen.  2.  SOie  fameu  «Sie  ju  kiefetn  S3ud;e  ? 
3.  3cb  fank  e«,  al«  id)  uber  Sanb  gina..  4.  !Dtr  S>ater  wrfe&te  bent  JJnaben 
cinen  @d;(aj  mit  ber  £anb.  5.  2luf  bit  gragen,  tt>eld;e  ker  JHid;ter  an  ten 
'•Berbtec&et  t^at,  »crfefcte  er,  bag  er  ba«  >l>erbred;en  nid;t  scrftlfclid;  begangen 
babe  6.  3d;  bin  fett  (anger  3cit  m*t  in  Deutfcblanb  gcnxfen.  7  3d;  bin 
nicfjt  (ange  in  3)eutfeblanb  genjefen.  8.  <J«  ifl  lange  fyer,  bap  id;  meint 
©Item  unb  SBruber  gefefyen  babe.  9.  8ange  nacftbem  fid;  fein  JBIeiftift 
qcfunken  I;attc.  ttugte  er  nicbt,  luer  e<  genommen  I>atte.  10.  £aji  un«  uber 
ndt  geficn,  ba  mir  beute  fd;cne6  JlBcttcr  baben.  11.  SBie  (ange  ifl  eft  bcr, 
kafi  3ic  cttta*  von  3brtn  greunken  gefiort  baben?  12.  3d;  nxip  eft  nicfct, 
uber  nt  glaube,  eft  ift  langer  al«  ein  'J'tonat,  [cittern  id;  etroaft  oon  ilnicn 
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1 1  V  I'OTUETICAL   8 YLLOCiIHM«-«OBITB8-IN DUCTIOM . 
HITHERTO  wo  hare  trmted  only  of  U>e  pure  Categorical  HylJo- 


ffism,  which  oonsisU  of  three  eatefforioal 

by  Homo  logician*  propoaitioiu  <to  i*tue,  from  thair  tmmiiug 

that  the  predicate  is  (or  u  not)  contained  in  the  subject. 

We  have  seen,  howerer,  thai  than  an  al*o  Hypotiietieal 
Propontioiu,  oompoaed  of  several  (i.e.,  two  or  more)  categorieaLi 
united  to  one  another  by  a  conjunction,  called  a  copula,  and 
named  Conditional,  LHnjunctive,  Causal,  etc,  according  to  the 
name*  given  by  grammarians  to  the  respective  conjnnotkHW 
which  unite  them. 

Now  a  Hypothetical  Syllogum  i*  one  in  which  one,  two,  or 

all  three  of  the  propositions  are  hypothetical*  :  e.g.,  (1)  "  If  this 

man  in  wise,  ho  u  happy ;  be  in  wise ;  therefore,  he  u  happy." 

i ••  who  in  wine,  in  happy ;  if  he  is  a  philosopher,  be  M 

•  iierefore,  if  be  is  a  philofiopher,  he  is  happy."      (3)  "  If 

he  is  wise,  he  is  happy ;  if  be  is  a  philosopher,  he  is  wise ; 

therefore,  if  he  ia  a  philosopher,  he  is  happy."     Of  these  raeh' 

syllogisms  as  in  the  first  example  are  far  more  common  than 

those  resembling  the  other  two. 

Hypothetical  syllogisms  are  divided  into  Conditionali  and 
Disjunctives,  the  other  kinds  of  hypothetical  propositions  not 
giving  rise  to  particular  classes  of  syllogisms  bearing  their 
names. 

A  conditional  proposition  is  said  to  have  in  it  an  illative  force 
— i.e.,  one  of  the  two  categorical  propositions  of  which  it  is  com- 
posed results  or  follows  from  the  other.  The  name  of  antecedent 
is  given  to  that  from  which  the  other  results  ;  and  that  which 
results  from  it  is  called  the  consequent ;  the  connection  subsist- 
ing' between  the  two  being  termed  the  consequence.  It  should 
be  remarked  that  it  is  entirely  upon  this  consequence  that  the 
truth  or  falsehood  of  the  conditional  depends,  and  not  at  all  upon- 
the  truth  or  falsehood  of  either  the  antecedent  or  consequent,  or 
both  of  them.  Either  or  both  of  these  may  be  false  or  absurd.. 
and  yet  the  conditional  be  true,  i.e.,  the  consequent  may/oUotr 
from  the  antecedent  notwithstanding.  For  example,  in  this 
proposition,  "  If  the  atheists  are  right,  there  is  no  God,"  both- 
the  antecedent  and  consequent  are  false,  and  yet  the  conditional 
proposition  composed  of  the  two  together  is  true,  i.e.,  the  truth* 
of  the  consequent  follows  from  the  truth  of  the  antecedent. 

The  meaning  of  every  conditional  proposition,  then,  is — that 
the  antecedent  being  granted  the  consequent  is  granted  also. 
This  may  obviously  be  considered  from  a  twofold  point  of 
view-. — 1.  If  the  antecedent  is  granted,  the  consequent  must 
be  granted.  2.  If  the  antecedent  were  granted,  the  consequent 
would  have  to  be  granted.  Henoe  are  derived  these  two 
rules : — Firstly,  the  antecedent  being  granted,  the  consequent 
maybe  inferred  (which  does  not  require  explanation).  Secondly, 
the  consequent  being  denied,  the  antecedent  may  be  denied ; 
because,  if  the  antecedent  could  not  be  denied,  i.e.,  if  it 
were  true,  the  consequent  (which  is  granted  to  be  false)  would 
be  true  also.  These  rules  may  be  made  clearer  by  an  example. 
"If  a  state  is  well  governed,  the  rights  of  the  weaker  are • 
secured."  Here,  if  we  grant  the  truth  of  the  antecedent,  the 
truth  of  the  consequent  may,  by  the  first  rule,  be  inferred,  and 
we  may  reason  thus :  "  But  this  state  is  well  governed,  there- 
fore the  rights  of  the  weaker  are  secured."  These  three  propo- 
sitions taken  together  give  us  a  Conditional  Syllogism.  Every- 
conditional  syllogism  of  this  kind,  in  which,  by  the  application 
of  the  first  rule,  we,  as  it  were,  build  up  an  argument,  is- 
called  constructive,  and  is  reducible  to  tho  form — "  If  A  is  B,  C 
is  I) ;  but  A  is  B,  therefore  C  is  D." 

If,  however,  we  apply  to  the  same  example  the  second  of  the 
above  rules,  wo  get  what  is  called  a  Destructive  Conditional 
Syllogism.  Thus,  "  If  a  state  is  well  governed,  the  rights  of 
the  weaker  are  •  secured ;  but  the  rights  of  the  weaker  are  not 
secured  in  this  state  ;  therefore  it  is  not  well  governed."  "If 
A  is  B,  C  is  D ;  but  C  is  not  D ;  therefore  A  is  not  B." 

It  must  be  carefully  borne  in  mind  that  we  cannot  in  either 
case  reverse  the  process.  We  cannot  infer  anything  at  all,  if 
we  deny  the  antecedent,  or  affirm  (i.e.,  grant  the  truth  of)  the 
consequent.  It  is  readily  conceivable  (to  recur  to  the  above 
example)  that  a  state  might  be  very  badly  governed  in  other 
respects  where  the  rights  of  the  weaker  were  secure,  and  cons*. 
qnently  it  does  not  necessarily  follow  from  the  fact  that  the 
rights  of  the  weaker  in  a  state  are  secure  that  it  is  well 
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governed.  So  also  for  the  same  reason  we  cannot  assert,  because 
a,  state  is  not  well  governed,  that  therefore  the  rights  of  the 
weaker  are  not  secure. 

There  are,  then,  only  two  kinds  of  conditional  syllogisms — the 
one  constructive,  depending  for  its  validity  on  the  first  rule  ; 
and  the  other  destructive,  depending  for  its  validity  on  the 
second. 

A  Disjunctive  Proposition  is,  as  has  already  been  explained, 
composed  of  two  or  more  categoricals  joined  together  by  the 
disjunctive  conjunctions,  either,  or.  It  states  an  alternative, 
i.e.,  some  one  or  other  of  its  members  must  be  true :  e.g., 
"This  science  is  either  pure,  inductive,  or  mixed."  Unless 
some  one  of  these  categoricals  is  true,  the  disjunctive  must  be 
false.  In  addition  to  this,  however,  there  must  also  be  some 
opposition  between  the  parts,  i.e.,  they  must  bo  incapable  of 
being  all  true  at  the  same  time.  Thus  :  "  Either  this  man  is 
mortal,  or  he  has  red  hair,"  though  exactly  corresponding  in 
form  with  the  proposition  given  above,  is  quite  useless  for  any 
purpose  of  reasoning. 

•  If  one  of  the  propositions  of  a  syllogism  be  disjunctive,  the 
syllogism  is  called  disjunctive  on  that  account.  Suppose  we 
we  have  as  the  major  premise,  "  Either  A  is  B,  or  C  is  D," 
may  deny  one  of  the  categoricals  in  the  minor,  and  then  affirm 
the  truth  of  the  other  in  the  conclusion  : — "  But  A  is  not  B  ; 
therefore  C  is  D ;  "  or,  "But  C  is  not  D,  therefore  A  is  B." 
And  in  the  same  way,  if,  instead  of  being  two,  there  were 
several  categoricals,  any  one  or  more  of  them  being  granted  to 
be  false,  some  one  or  other  of  the  remaining  ones  (if  more  than 
one),  or  the  remaining  one  (if  only  one),  may  be  inferred  true  : 
e.g.,  "  It  is  either  spring,  or  summer,  or  autumn,  or  winter ;  but 
it  is  neither  spring  nor  summer  j  therefore,  it  ia  either  autumn 
or  winter." 

In  most  instances,  however,  not  only  (as  we  have  already  seen 
must  bo  the  case)  is  one  of  the  categoricals  true,  but  only 
one  is  true.  The  consequence  of  this  is,  that  we  are  also  able, 
if  the  truth  of  one  or  more  of  the  members  bo  granted,  to  deny 
the  truth  of  the  remainder :  e.g.  (referring  to  the  above  example), 
"  But  it  is  spring ;  therefore,  it  is  neither  summer;  nor  autumn, 
nor  winter." 

We  must  next  speak  of  the  Dilemma,  concerning  the  nature 
of  which  different  logicians  have  expressed  very  different  views. 
Popularly,  the  dilemma  is  considered  as  an  alternative  argument, 
such  that,  if  the  conclusion  of  one  train  of  reasoning  bo  not  ad- 
mitted, that  of  the  other  must  bo  ;  so  that  one  has  to  choose,  as 
is  said,  between  the  two  "  horns  "  of  the  dilemma.  This  is  in 
the  outline  true,  though  not  logically  accurate  ;  besides  which 
the  "  horns  "  may  bo  and  often  are  more  than  two  in  number  in 
the  arguments  to  which  the  name  is  properly  applied.  In 
reality  the  dilemma  is  a  complex  argument,  and  partakes  both 
of  the  nature  of  the  conditional  and  disjunctive  syllogisms. 
It  may  be  described  as  a  syllogism  with  the  major  composed  of 
two  or  more  conditional  propositions  (having  each  the  same  or 
different  antecedents,  and  the  same  or  different  consequents), 
and  with  a  disjunctive  minor.  It  will  thus  assume  one  of 
three  forms  : — 

I.    SIMPLE   CONSTRUCTIVE. 
If  A  is  B,  C  is  D;  and  if  E  is  F,  C  is  Dj 
But  either  A  is  B,  or  E  is  F ; 
Therefore,  C  is  D. 

Here  we  have  several  antecedents  in  the  major,  each  with 
the  same  consequent ;  and  in  the  minor  these  antecedents  being 
granted  disjunctively — i.e.,  it  being  granted  that  one  or  other 
of  them  is  true — we  infer  categorically  in  the  conclusion  the 
truth  of  the  one  common  consequent.  The  following  is  an  ex- 
ample of  this  kind  of  dilemma  : — 

If  this  man  is  guilty,  he  should  be  placed  in  confinement ;  and  if  he 

is  insane,  he  should  be  placed  in  confinement; 
But  he  is  eit  her  guilty  or  insane ; 
Therefore,  ho  should  be  placed  in  confinement. 

II.    COMPLEX    CONSTRUCTIVE. 
If  A  is  B,  C  is  D  ;  and  if  E  is  F,  G  is  H  ; 
But  either  A  is  B,  or  E  is  F  ; 
Therefore,  either  C  is  D,  or  G  is  H. 
If  the  criminal  knew  the  consequences  of  his  act,  he  was  wicked ;  anc 

if  he  did  not  know  the  consequences,  he  was  insane. 
But  he  either  knew  the  consequences,  or  he  did  not  know  them; 
Therefore,  he  was  either  wicked  or  insane. 
Here  we  are  given  several  antecedents  in  the  major,  as  before 


)ut  each  has  a  different  consequent ;  and  consequently  when, 
as  before,  we  are  granted  in  the  minor  the  truth  of  one  or 
other  of  the  antecedents,  we  can  only  disjunctively  infer  in  the 
conclusion  the  truth  of  the  several  consequents. 

in.  DESTRUCTIVE  (always  complex). 

If  A  is  B,  C  is  D  ;  and  if  E  is  F,  G  is  H ; 

But  either  C  is  not  D,  or  G  is  not  H ; 

Therefore,  either  A  is  not  B,  or  E  is  not  F. 
If  this  man  were  wise,  he  would  not   speak  irreverently  of  the  Bible 

in  jest ;  and  if  he  were  good,  he  would  not  do  it  in  earnest ; 
But  he  does  it  either  in  jest  or  earnest ; 
Therefore,  he  is  either  not  wise  or  not  good. 

[n  this  case  we  have  several  antecedents  in  the  major  premise, 
iach  with  a  different  consequent.  These  consequents  are  dis- 
junctively denied  in  the  minor,  i.e.,  it  is  asserted  that  some  one 
or  other  of  them  is  false,  and  then  in  the  conclusion  it  ia 
inferred  from  this  that  some  one  or  other  of  the  antecedents  ia 
false. 

Before  passing  from  the  consideration  of  hypotheticals,  it 
must  be  observed  (in  conformity  with  the  statement  that  the 
syllogism  is  the  type  of  all  reasoning)v  that  hypotheticals  can 
by  one  means  or  another  be  reduced  to  categorical  syllogisms,  to 
which  the  dictum  and  other  rules  before  given  can  be  applied. 
All  conditional  propositions  may,  for  instance,  be  considered  as 
universal  affirmatives,  of  which  the  terms  are  entire  propositions, 
the  antecedent  being  the  subject,  and  the  consequent  the 
predicate.  Thus,  "  If  A  is  B,  C  is  D,"  is  equivalent  to  such  a 
categorical  as  this :  "  The  case  of  A  being  B  is  a  case  of  C 
being  D,"  and  then  (if  we  are  dealing  with  a  simple  construc- 
tive conditional  syllogism)  the  minor  and  conclusion  may  be 
represented  thus :  "  This  present  case  is  a  case  of  A  being  B ; 
therefore,  it  is  a  case  of  C  being  D."  Sometimes,  too,  when  the 
antecedent  and  consequent  of  a  conditional  have  each  the  same 
subject,  the  syllogism  may  be  reduced  by  simply  substituting 
a  categorical  major  premise  for  the  conditional  one — e.g.,  "  If 
Cffisar  was  a  tyrant,  ho  deserved  death,"  might  be  represented 
by  the  proposition  "  All  tyrants  deserve  death,"  the  minor 
premise  and  conclusion  remaining  the  same  as  before.  Some  of 
the  methods  by  which  hypotheticals  are  reduced  to  categoricals 
may  appear  somewhat  awkward ;  but  this  is  not  of  much 
consequence,  as  it  is  only  to  show  the  universality  of  syllogistic 
reasoning  that  such  reduction  ever  is  employed. 

An  Enthymeme  is  a  syllogism  with  one  of  its  premises  sup- 
pressed. Which  of  the  two  remains  to  be  supplied  may  be  easily 
ascertained,  by  observing  whether  the  subject  of  the  suppressed 
premise  occurs  in  the  conclusion  or  not.  If  it  does,  the  major, 
obviously,  is  wanting ;  and  if  not,  the  minor  :  e.g.,  "  Caesar  was 
a  tyrant;  therefore,  Caesar  deserved  death,"  is  evidently  a 
syllogism  in  Barbara  with  the  major,  "  All  tyrants  deserve 
death,"  suppressed.  Of  course  we  cannot  determine  upon  the 
validity  of  the  enthymeme  as  an  argument  until  we  have  both 
the  premises  before  us,  and  see  whether  they  conform  accu- 
rately to  the  syllogistic  laws. 

The  Sorites  is  an  argument  composed  of  a  series  of  proposi- 
tions, in  which  the  predicate  of  each  is  the  subject  of  the 
next,  until  finally  the  conclusion  is  arrived  at,  which  is  formed 
of  the  first  subject  and  last  predicate  in  the  series  :  e.g.,  "  Caius 
is  a  man ;  all  men  are  finite  beings ;  all  finite  beings  are 
sentient ;  all  sentient  beings  seek  happiness  ;  therefore  Caius 
seeks  happiness."  (1)  "  A  is  B,  (2)  B  is  C,  (3)  C  is  D,  (4)  D  is 
E,  (5)  E  is  F ;  therefore  A  is  F." 

An  argument  of  this  kind  may  be  expanded  into  a  series  of 
syllogisms  in  the  first  figure,  the  conclusion  of  each  (with  the 
next  in  order  of  the  propositions  of  the  sorites,  as  major) 
being  the  minor  premise  of  the  next.  There  will  thus  be  as 
many  syllogisms  as  there  are  propositions  in  the  sorites  inter- 
vening  between  the  first  premise  and  the  conclusion  ;  the  first 
being  the  only  minor  premise  expressed  in  the  sorites.  Since, 
as  we  have  seen,  the  minor  only  in  the  first  figure  can  be 
particular,  it  follows  that  the  only  proposition  in  the  sorites 
which  may  be  particular  is  the  first,  all  the  rest  being  neces- 
sarily universal,  as  being  major  premises  in  syllogisms  in  the 
first  figure.  For  a  similar  reason  no  proposition  except  the  last 
can  be  negative ;  if  otherwise,  the  syllogism  in  which  that 
proposition  occurred  would  have  a  negative  minor,  which  is  im- 
possible in  the  first  figure.  The  following  diagram  will  make 
the  process  of  the  expansion  of  a  sorites  into  syllogisms 
much  clearer  (the  numbers  referring  to  the  propositions  in  the 
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form  already  given).      The  above  sorites  will  bo  reduced  into 
four  HyllogiMui*.  thus  : — 

1  2.  3.  4. 

(2)   liUC.         (3)  CU  I..  <:.)   Ki»V, 

(i)  A  i»  it.       (A  [A.U  i'  .          IAUEJ. 

[.'.  A  in  Cj,      [•*•  *  U  D],      L-'.  A  u  Kj,       [/.  A  U  F]. 
There  are  alno,  of  course,  conditional  Moritos,  in  which  the 
propositions  arc  conditional,  iiutoad  of  categorical ;  tmt  of  these 
it  ;-  unnecessary  to  treat  particularly. 

s  of  roanonin^  from  t 

•ulinjr  for  its  validity  n 
.ionium.     \Vi-  eon 

ami  it  will  !•.•-!   -uit  tho  purpose  we  h  > 
jn    tho   litfht   in   whioh    it   IH    viewed    I 

shortly  jiniiitiiij,'  out  the  iliflWoi  his  opinions  ami 

those.:  Mill. 

According  to  Wliut^! 

•    :ues   em].!. 

tion   anil    <•  .i!eetii.'_'    ! 

rWW6  from  the  I'ael  -  when  ascertain.',!  :    in.lin-tion. 
foriniT  MMisf,  In-::  '.ut  Hot 

like  nil  other  rcasoni:.  - 
syllogistic  form.      Moreover, 

as  it  is  tuki'n  t  >   mean  ix 

outside  tho  province  of  Log  .hichis 

not  to  get  promises,  but  to  sec  what 
be  drawn  from  them  wl; 

tion  is  a  process  of  infereWMNftr  r<>iiaonin(».  we  nrny 
Mill's  definition  : — "  The  process  by  which  wo  conclude  that 
what  is  true  of  certain  individuals  of  a  class  is  true  of  tho 
whole  class,  or  that  what  is  true  at  certain  times  will  bo  true  in 
similar  circumstances  at  all  times."  Or  wo  might  describe  it 
generally  as  tho  process  by  which  we  infer  a  proposition  to  be 
true  universally  from  finding  it  to  be  true  in  a  number  of 
particular  instances.  Thus,  to  take  Whatcly's  example  : — "  The 
Earth  moves  round  tho  Sun  in  an  elliptical  orbit ;  so  does 
Mercury ;  so  does  Venns  ;  so  docs  Mars,  etc ;  therefore,  all 
planets  (tho  universal  term  which  comprehends  these  indivi- 
duals) move  round  the  Sun  in  such  an  orbit."  Here  we  have 
an  example  of  inductive  reasoning.  But  this  argument,  if  it  bo 
reducible  to  the  syllogistic  form,  ia  plainly  an  enthymeme,  being 
incomplete  as  it  stands.  Now  it  is  very  seldom  that  an  instance 
is  found  of  what  is  called  "  perfect "  induction,  i.e.,  one  in 
which  there  is  a  complete  enumeration  of  all  the  individuals, 
respecting  which  we  assert  collectively  what  wo  had  before 
asserted  separately :  e.g.,  "  John  is  in  England  ;  so  is  Thomas  ; 
so  is  Peter ;  so  is  Francis :  all  the  sons  of  Edward  are  John, 
Thomas,  Peter,  and  Francis ;  therefore,  all  the  sons  of  Edward 
are  in  England.'  Besides,  such  au  induction  is  practically 
useless  for  the  purposes  of  inference,  as  we  have  gained  no 
further  knowledge  when  we  have  stated  the  truth  of  tho 
universal,  which  is  merely  made  up  of  tho  particulars  already 
enumerated,  and  nothing  more.  However,  in  tho  induction 
commonly  employed,  what  is  meant  is,  not  that  there  is  a 
complete  enumeration  (in  many  cases  that  would  be  impossible) 
of  the  individuals  of  the  class,  but  that  those  which  are 
enumerated  are  to  be  taken  as  a  sufficient  sample  or  nnmbor 
of  instances  to  warrant  us  in  drawing  the  conclusion  that  what 
has  been  found  true  of  them  is  true  of  the  rest  also.  Bear- 
ing this  in  mind,  every  induction  will  appear  to  be  an  enthymeme 
with  the  minor  premise  (that  which  contains  tho  statement 
about  the  individuals)  expressed,  and  can  bo  reduced  to  a 
syllogism  by  supplying  a  major  premise,  which  will,  in  all 
cases,  be  found  to  be  substantially  the  same.  This  major  is,  as 
given  by  \Yhately,  "  What  belongs  to  the  individual  or  indi- 
viduals wo  have  examined,  belongs  (certainly,  or  probably,  as  tho 
case  may  be)  to  the  whole  class  under  which  they  come." 
The  example  by  which  he  illustrates  this  is — from  finding  on 
examination  of  several  sheep,  that  they  each  ruminate,  we  con- 
clude that  the  same  is  the  case  with  the  whole  species  of  sheep ; 
and  from  finding  on  examination  of  the  sheep,  ox,  deer,  and  other 
animals  deficient  in  upper  cutting-teeth,  that  they  each  rumi- 
nate, we  conclude  (with  more  or  less  certainty)  that  quadrupeds 
thus  deficient  are  ruminants  ;  the  hearer  readily  supplying  in 
sense  the  suppressed  major  premise  —  namely,  that  "  what 
belongs  to  th«  individual  sheep  we  have  examined,  is  likely  to 


felon*  to  the  whole  species,"  etc.  Of  ooone,  in  eeoh  oa*e,  th* 
logician,  M  •nob,  ha*  nothing  to  do  with  the  ground*  apoe 
whioh  Uw  premises  are  given  or  stated  to  b«  true.  The  dot; 
of  Metng  whether  the  premieas  are  fairly  laid  down  in  ootside  bi  • 
prorinoe  altogether,  as  we  have  seen  before. 

Th*  chief  qtUMtion  at  u«ue,  in   reference  to  induction,   be. 

tween  Whatoly  and  Mill,  u  as  to  this  major  premise,  and  iU 

origin.     Archbishop  Whatoly'a  theory  i*  that,  although  it  may 

I  be  true  that  it  can  always  be  ultimately  resolved  into  an  aa- 

|M||HHMMMMtalg^y|y»WH  of  Nature,"  or,  M  Mill 

««"•  ^  happens  onoe,  will,  under  a  •ufflctent  degree 

•    eircuin*tiuiw»,  happen  again,  and  not  only 

•  an  often  M  the  aame  dronmnUnoee  recur,"  yet  rill 

u    whatsoever    is    ultimately   reducible    to   the 

vhilo  ho   agree*  with  Whately  that  every 
i  ByHogkfp   with  the  major  premise 

:  .itii'-r,  thii*  iction  may  be  thrown  into 

-"in,  by  supplying  a  major  premise;  yet 

holds  tii.it  this  :  f  obtained  by  an  indnftMrn, 

.  >n,  and  induction  by  no 

mou  This,  the  ultimate  major 

•lido  of  all  '  then  be  got  by  an  iiiduc- 

/  cage  where  an  inference  is  drawn 

frum  i:  ,»ed  to  a  mere  guess),  we  most  form 

a  judgment  that  tho  instance  or  instances  taken  is  or  are 
t  to  '  'nj  conclusion  drawn.      If,  he  says,  we 

express  t:  Is,  we  shall  have  the  very  major 

premise  before  given.  To  acknowledge  this,  therefore,  u  to  ac- 
knowledge that  every  instance,  without  exception,  of  reasoning 
from  induction  ia  capable  of  being  thrown  into  the  syllogistic 
form,  which  ia  all  that  he  contends  for,  as  he  considers  an> 
inquiry  into  the  origin  of  our  belief  in  the  constancy  in  th« 
laws  of  Nature  foreign  to  the  subject.  This,  however,  seem* 
hardly  satisfactory,  when  the  point  in  dispute,  whether  all  in- 
ductions can  be  exhibited  in  the  syllogistic  form,  just  depend* 
upon  whether  Mill  ia  right  in  the  account  he  gives  of  the  m*nw* 
by  which  this  belief  is  gained. 

Example  only  differs  from  induction  in  having  a  singular 
instead  of  a  general  conclusion,  and  in  being  founded  on  a 
single  case  instead  of  on  a  number :  e.g.,  "  Cesar  was  regardless 
of  human  life ;  therefore  this  individual  conqueror  will  be  "- 
the  suppressed  major  being  such  as  this  :  "  What  is  true  of  one 
conqueror  .we  may  expect  to  be  true  of  another." 

We  shall  next  proceed  to  consider  and  illustrate  the  nature 
and  classification  of  the  various  kinds  of  Fallacies. 


RECREATIVE  SCIENCE.— XV. 

THE  MICROSCOPE  AND  ITS  REVELATIONS  ( 

IN  the  previous  paper  mention  was  made  of  Kcade's  new  way 
of  illuminating  microscopic  objects,  and  in  order  to  give  the 
reader  a  better  idea  of  the  mode  of  using  the  reflecting 
prism,  a  drawing  of  the  whole  arrangement  ia  given  in  section 
(Fig.  1). 

The  lamps  shown  in  Fig.  1,  also  those  in  Figs.  2  and  3,  are 
those  arranged  by  Highley  to  meet  the  requirements  of  "  Beado's 
Diatom  Prism,"  with  an  adjustable  diaphragm,  B,  to  regulate 
tho  amount  of  light,  and  a  means  to  convert  ordinary  into 
polarised  light  by  the  introduction  of  a  Nicol's  Prism,  P,  in  the 
path  of  the  rays,  all  extraneous  light  being  cut  off  by  making 
the  chimney,  M,  of  metal  instead  of  glass,  and  also  to  serve 
as  a  support  for  the  accessory  appliances,  o  is  the  object 
illuminated  by  oblique  rays  from  D,  the  Diatom  Prism,  whioh 
can  be  turned  on  its  axis  by  means  of  a  milled-head  H,  and 
rotated  or  placed  at  any  inclination  by  the  motions  provided 
in  the  fittings,  F  F,  mounted  on  tho  mirror  tube,  T  (or  secondary 
stage),  of  the  microscope.  L  is  the  reservoir  of  the  lamp  ;  w. 
the  wick  enclosed  in  a  metal  chimney,  M,  that  forms  a  support 
for  the  condenser,  c  ;  B,  the  adjustable  diaphragm  to  regu- 
late the  amount  of  light ;  A,  tho  pivot  on  which  the  arm  rotate* 
that  carries  the  polariser,  p.  The  lamp  (Fig.  1)  is  mounted 
on  a  telescopic  rod,  so  that  the  condenser  can  be  raised  to  the 
height  of  10  inches,  or  brought  low  to  the  table  as  may  be 
desired.  Whoa  out  of  use  it  may  be  pocked  in  a  pocket  caae, 
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6J  inches  high  by  3  inches  in  diameter.  It  is  arranged  for 
paraffin  or  gas. 

Figs.  2  and  3  represent  other  and  even  more  convenient  lamps 
to  be  nsed  with  Reade's  illuminator.  In  November,  1869, 
Dr.  S.  W.  Eoyston  Pigott,  M.A.,  M.D.  Cantab.,  contributed  a 
valuable  paper  to  the  Royal  Microscopical  Society,  on  "  High 
Power  Definition,"  with  illustrative  examples,  in  which  many 
learned  suggestions  were  made,  none  of  which  shows  more  clearly 
the  restless  nature  of 
scientific  progress  and  re- 
search than  the  following 
prophecy,  which  seems  to 
threaten  the  great  world 
of  mioroscopists  with  a 
revolution  that  may  set 
aside  some  of  the  most 
refined  "  glasses  "  at  pre- 
sent constructed : — 

"  The  extraordinary  dif- 
ference between  the  per- 
formances of  the  hydro- 
objective  and  of  the 
pneumo- objective  (the 
plate  of  air  or  water  mak- 
ing enormous  differences 
in  the  aberrations  of  the 
glasses)  must  make  it 
apparent  to  ordinary  com- 
mon sense  that  our  old- 
fashioned  glasses  are 
wrong  somewhere  ;  and  if 
not  in  failing  to  con- 
verge the  image  of  one 

point  to  another  point,  I  know  not  where  to  find  it,  i.e.,  in 
aberration,  chromatic  aberration  being  more  easily  com- 
pensated. I  know  it  is  very  difficult  to  throw  aside  the  creed 
and  belief  of  forty  years,  and  I  have  hesitated  a  long  time 
to  bring  forward  my  views,  being  perfectly  convinced  that 
there  would  be  a  Battle  of  the  Glasses  to  be  fought ;  and 
the  manner  in  which  the  subject  of  aberration  has  been 
treated  amply  justifies  my  apprehensions.  I  point  to  a 
well-known  lens  as  an  irrefragable  proof  of  the  deficiencies  of 
the  corrections  of  old-fashioned  glasses  to  grapple  with  some  of 
the  exquisite  difficulties  of  microscopic  research  ;  and  if  my  poor 
effort  shall  in  any  way 
advance  the  excellence  of 
defining  power,  especially 
in  the  higher  range  of 
investigations,  I  shall  in 
the  end  feel  amply  re- 
warded. The  work  has 
been  earnest  and  sin- 
cere." 

Enough  has  been  said 
to  indicate  some  of  the 
"  optical  difficulties  "  to 
be  discovered  in  the  path 
of  the  very  refined  mi- 
croscopical investigator, 
either  in  the  imperfect 
illumination  of  the  ob- 
jeefc,  or  the  glasses  by 
which  the  latter  is  to 
be  examined.  However, 
plenty  of  satisfactory  and 
delightful  amusement  re- 
mains for  those  who  are 
content  to  follow  in  the 
beateii  track ;  contrivers 
of  popular  apparatus 

tread  upon  each  other's  heels  until  all  seems  to  be  made  as 
clear  as  the  light  of  day  in  the  enjoyment  of  our  optical 
pleasures. 

As  an  illustration  of  the  pretty  optical  recreative  toys  in- 
vented in  recent  years  may  be  instanced  the  apparatus  called 
the  "  Photoscope,"  which  may,  we  believe,  be  procured  of  all 
dealers  in  optical  instruments.  It  consists  of  a  conical  tube, 
of  which  the  base  corresponds  with  a  screen  or  disc,  and  is 
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represented  by  ground  glass,  and  the  truncated  apex  of  the  cone 
is  formed  by  the  microscopical  lenses  and  focussing  arrangement. 
Fig.  4  shows  the  whole  apparatus  in  elevation.  A  B  is  the  conical 
tube,  having  the  ground  glass  at  the  letter  B,  and  the  micro- 
scope slide-stage  at  A.  In  order  to  illuminate  the  object,  the 
end  of  the  instrument  may  be  furnished  with  a  reflecting  mirror 
like  the  Hollander's  apparatus  already  explained  at  page  249. 
A  light  tin  conical  tube,  T,  and  open  at  the  bottom,  is  fitted 

over  the  eye-glass  at  E, 
when  it  is  desired  to  pro- 
ject an  image  of  the  ob- 
ject in  the  slide  on  the 
ground  glass  at  B.  The 
instrument  is  either  held 
in  the  sun's  rays  so  that 
they  impinge  upon  the 
attached  mirror,  or  if  the 
photoscope  is  shown  at 
night,  a  piece  of  magne- 
sium band  is  ignited  at 
M  ;  and  whilst  this  bril- 
liant light  is  obtained 
at  M,  the  figure  becomes 
visible  at  B  if  the  lenses 
are  carefully  brought  to- 
focus  by  the  lever  at  L. 

In  Fig.  5  the  instru- 
ment is  turned  round  so 
as  to  show  the  figure 
(not  a  rara  avis)  on  the 
ground-glass  screen  at  B. 
Of  course  some  practice 
is  required  in  using  the 

magnesium  band,  and  in  placing  it  in  the  right  position.  It 
would  be  better  to  use  a  fixed  magnesium  lamp,  which  would 
prevent  the  unsteadiness  arising  from  the  movement  of  the- 
hand. 

The  lenses  used  in  this  contrivance  are  shown  in  Fig.  6. 
The  lens  nearest  the  eye,  or  that  to  which  the  burning  mag- 
nesium band  is  held,  is  a  double-convex,  and  is  shown  at  A.  The 
next  is  B  B,  the  stage  to  carry  the  object,  shown  by  the  dotted 
line,  c  is  a  very  small  double-convex  lens,  of  a  short  focus,, 
which  is  moved  towards  A,  or  away  from  it,  by  the  lever  D. 
The  diaphragm  to  reduce  aberration  is  shown  at  E  E,  and  being 

a  very  small  aperture,  it 
shows  what  great  care 
must  be  taken  to  get 
the  light  exactly  in  the 
centre  of  the  first  lens, 
or  condenser,  at  A. 
This  optical  arrangement 
ia  screwed  on  to  the 
conical  body,  F  F,  which, 
as  already  stated,  has  a, 
circular  piece  of  ground- 
glass  fitted  into  the  end 
B  (Fig.  4). 

Fancy  might  compare 
the  camera-like  photo- 
scope  to  the  human  eye, 
and  here  we  reach  the 
pinnacle  of  beauty  in 
that  wondrously  perfect 
refracting  organ.  It 
matters  not  where  we 
commence  the  investiga- 
tion of  this  portion  of 
the  human  body :  if,  with 
the  poet,  we  take  merely 
the  result  produced  by 

the  eyes  as  one  of  the  signs  of  expression  of  the  mind,  we  find 
not  a  word  spoken ;  only — 

"  Her  lips  were  silent,  scarcely  beat  her  heart ; 
Her  eyes  alone  proclaimed  we  must  not  part." 

It  is  unnecessary  to  repeat  that  which  has  been  so  often  spoken 
of,  namely,  a  description  of  the  eye  ;  it  is  like  reading  Bradshaw's 
Guide  to  take  the  student-traveller  through  a  long  description 
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of  the  optic  nerve,  the  choroid  coat,  the  retina,  the  vitreous 
humour,  tho  crystalline  lens,  the  aqueous  humour,  tho  cornea, 
the  sclerotic  coat,  the  irw,  tho  pupil,  ami,  last  of  all,  the  eye- 
lid*, tin-  doors  that  open  and  close  this  superlative  piece  of 
mi'cliuiiiMii.  How 

.•harming  t«.  be  able  to 
say  with  the  bard   of 
:n  "  Much  Ado 
•  i.ing  " — 

A  L 

11 1  hare  a  rood  eye,  uncle; 
I  can  mt»  a  i-huivh    li\ 


Hut  there  are  eome 
unfortunate  person* 
who  cannot  oven  atter 
Mi'-li  a  truixm  as  that, 
because  nature  has  by 
disease  been  over- 
turned, and  the  organ 
<>f  vii.it. ii  refuses  to 
ml  to  the  will  of 
tin'  mind. 

There  is  no  branch 
of  surgery  requiring 
more  refined  scientific 
thought  or  delicacy  of 
touch  than  that  repre- 
1  by  the  skill 
of  an  accomplished 
oculist.  Take,  for 
instance,  Mr.  Robert 
Brudenell  Carter's 
drawing  of  the  vessels, 
the  healthy  Papilla, 
Nervi  Optici,  or  optic 
disc  as  examined  by  tho 
ophthalmoscope,  an  in- 
strument of  remark- 
able ingenuity. 

The  entrance  of  the 
optic  nerve  presents, 
within  normal  limits, 
considerable  diversities 
of  shape  and  colour. 
"With  regard  to  shape, 
it  is  in  most  cases 
round,  but  seldom  per- 
fectly circular,  often 
cval,  with  the  longer 
diameter  perpendicu- 
lar ;  angular  in  almost 
all  cases  of  convergent 
squint:  never  oval,  with 
the  longer  diameter 
horizontal.  In  many 
cases  the  ophthalmo- 
scope exhibits  round 
the  entrance  a  dark 
rhig  or  crescent,  which 
depends  on  a  collection 
of  pigment  in  the  cho- 
roid in  the  immediate 
neighbourhood  of  the 
nerve,and  has  no  patho- 
logical signification. 
At  the  point  where  tho 
lamina  cribrosa  ceases, 
tho  nerve  is  contracted, 
and  the  opening  in  tho 
choroid  is  narrow,  and 
in  a  certain  measure 

compresses  the  trunk.  For  this  reason  a  sort  of  double  border 
is  often  wen  around  the  nerve-entrance,  and  between  the 
limits  of  this  border  it  is  still  surrounded  by  tho  choroid,  in 
which  at  tins  part  Donders,  by  careful  inspection,  has  seen  a 
choroidal  vessel. 

Tho  colour  is  either  white,  yellowish,  reddish,  bluish,  or  greenish 
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admixture.  The  glistening whiteness  described  by  •OHM obswrcr* 
(tendinous  glistening  of  Coceiu*)  is  not  found  in  healthy  eyes, 
but  is  prM»nt,  M  we  shall  Me  hereafter,  in  many  condition*  of 
disease.  Among  the  eanses  of  the  variation  in  colour  within 

normal  limit*,  may  be 
mentioned  the  age  of 
the  individual,  the 

i:.  i:  :.<-r  •  '.     '.   -\r.\i\i\.-  I: 

of  the  vessels  upon 
the  optic  disc,  the 
illumination  and  the 
colour  of  the  surround- 
ing  field.  In  eye*  rich 
in  pigment  the  illumi- 
nated  dUc  is  compared 
by  Desmarres  to  the 
moon  in  a  fine  summer 
night,  and  contrasts 
strongly  with  the  neifh- 
boorinf  part*.  It  is 
•onetimes  surrounded 
by  a  margin  of  pig- 
ment granule*,  often 
perceptible  a*  a  dark 
ring.  In  eyes  with 
lees  pigment  the  dUo 
cannot  be  to  conspicu- 
ously illuminated  or 
sharply  defined,  and 
presents)  usually  a  more 
reddish  tint. 

It  is  in  the  considera- 
tion of  the  cane*  which 
are  attended  to  and 
relieved  by  oculist* 
that  the  knowledge  of 
the  structure  of  th* 
human  eye  becomes  so 
valuable.  The  non- 
professional  reader  is 
startled  when  he  reads 
that  portions  of  the 
iris  may  be  removed 
from  the  living  being, 
who  experiences  com- 
fort and  relief  from 
the  operation. 

"In  1860,"  Mr. 
Carter  says,  "I  was 
consulted  by  a  hale 
man,  sixty-five  years 
of  age,  on  account  of 
pain  and  blindness  of 
his  left  eye.  The  at- 
tack had  commenced 
three  days  before  I 
saw  him,  and  his  suf- 
ferings were  very  great. 
The  globe  was  of  stony 
hardness,  the  conjunc- 
tiva much  injected,  th» 
cornea  steamy,  the 
aqueous  turbid,  the 
pupil  somewhat  di- 
lated, fixed,  and  of  an 
oval  outline.  With  the 
affected  eye  the  pa- 
tient could  barely  dis- 
cern the  position  of  the 
window  before  which 
he  was  seated.  A  large 
piece  of  iris  was  imme- 
diately excised,  and  his  recovery  was  speedy  and  complete. 
Ten  days  after  the  operation  he  could  read  pearl  type  with  the 
affected  eye,  and  it  has  ever  since  remained  in  an  equally  good 
condition.' ' 

The  same  eminent  authority  says: — "A  few  months  ago  I 
saw  a  young  man  whose  eye  had  been  punctured  by  a  thorn 
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about  thirty-six  hours  previously.  The  thorn  had  penetrated 
the  cornea,  pierced  the  iris,  and  wounded  the  lens,  and  had  been 
immediately  withdrawn  ;  the  lens  was,  of  course,  opaque,  the 
aqueous  humour  had  escaped,  and  the  anterior  chamber  was  half- 
filled  with  matter.  There  was  much  injection,  severe  pain,  and 
little  or  no  perception  of  light.  Guided  by  the  corneal  punc- 
ture, iridectomy  (a  cutting  of  the  iris)  was  so  performed  as  to 
remove  the  wounded  portion  of  the  iris.  Forty-eight  hours 
later  the  wound  had  healed,  the  pain  and  inflammation  had  sub- 
sided, the  aqueous  humour  was  re-secreted,  and  the  lens  was  in 
a  fair  way  to  be  quietly  absorbed." 

These  cases  read  like  impossibilities,  and  those  who  perform 
the  operation  seem  to  be  endowed  with  superhuman  powers  ; 
and  so  they  had  almost  need  to  be,  when  we  consider  the  firm- 
ness, the  gentleness,  the  courage,  and  knowledge  required  to 
introduce  a  cutting  instrument  into  the  organ  of  vision. 


LESSONS   IN   ITALIAN.— XXXI. 

IMPERSONAL    VERBS   (continued.) 

THE  second  class  are  impersonal  verbs,  not  in  the  proper  sense, 
for,  being  in  themselves  personal  and  active,  the  pronoun  si 
makes  them  (as  it  were)  impersonal,  by  expressing  their  subject 
as  an  indeterminate  person.  In  English  si  is  equivalent  to  one, 
people,  they,  etc. ;  or  also  to  the  passive  voice  :  for  example  : — 

Si  dice,  one  says,  people  say,  they  say,  it  is  said. 

Si  cre'de,  they  believe,  -it  is  believed. 

Si  spent,  they  hope,  it  is  hoped. 

Si  tetne,  they  fear,  it  is  feared. 

Si  suppoiie,  tlietj  suppose,  it  is  supposed. 

Si  discorrdva,  they  talked  or  argued,  it  was  talked  or  argued. 

Si  preteudera,  they  will  maintain,  it  will  be  maintained. 

Si,  of  course,  may  be  incorporated  at  the  end  of  them ;  for 
•example,  di-ce-si,  cre-de-si,  dis-cor-re'-va-si,  pre-ten-de-rds-si  (see 
introduction  to  the  reflective  verbs),  etc. 

When  the  object  of  these  verbs  is  expressed,  tliey  must  agree 
with  it  in  number  and  gender;  for  example  -. — 

Si  dicono  molte  bugie,  people  tell  many  lies. 

Si  scutono  gran  nuove,  one  hears  important  news. 

Si  vedono  molti  forestu'ri,  one  sees  many  foreigners, 

Si  souo  detto  ti'mto  bugie,  so  many  lies  have  been  told. 

Si  sono  veduti  molti  soldati,  so  many  soldiers  have  been  seen. 

The  active  form  of  this  class  of  impersonal  verbs  has  a  passive 
meaning,  which  will  at  once  be  seen  by  expressly  stating  their 
subjects  and  (just  as  in  the  passive  voice)  placing  the  propo- 
sitions da  or  per  before  them  ;  for  example,  da  mol-ti  si  leg-ge 
la  Bib-bia,  many  people  read  the  Bible.  By  changing  the  active 
and  impersonal  verb  si  leggc  into  passive,  this  sentence  will  run 
— e  l&t-ta  da  rnol-ti  la  Bib-bia;  and  by  changing  si  legge  into 
an  active  and  personal  verb,  it  will  run— mol-ti  Idg-go-no  la  Bib- 
bia.  The  meaning  of  these  three  sentences  is  identical,  and 
proves  that  this  class  of  impersonal  verbs  serves  the  purpose 
of  making  a  passive  use  of  an  active  form.  Only  intransitive 
verbs  adopting  the  impersonal  form — for  example,  si  va,  one 
goes ;  si  viS-ne,  one  comes— may  perhaps  be  considered  an 
exception. 

The  irregular  verb  dire,  to  say,  may  serve  as  an  example  of 
the  conjugation  of  the  second  class  of  impersonal  verbs. 

INDICATIVE    MOOD. 
Present. — Si  dice  ;  si  dicono,  it  is  said. 
Imperfect. — Si  dicdva;  si  dioeVano,  it  was  said. 
Indeterminate  Preterite.— Si  disse  ;  si  dissero,  it  was  said. 
Determinate  Preterite. — Si  e  ddtt    •  si  son  de'tti,  it  has  been  said. 
Indeterminate  Pluperfect. — S'  era  detto ;  s'  eran  detti,  it  had  been  said, 
Determinate  Pluperfect. — Si  f u  de'tto ;  si  furon  de'tti,  it  had  been  said. 
Future. — Si  dira  ;   si  diranno,  it  will  be  said. 

Future  Perfect. — Si  sara  detto  ;  si  saranno  detti,  at  will  have  been  said. 
Conditional  Present.  —  Si  direbbe  ;  si  direbbero,  it  u-ould  be  said. 
Conditional  Past. — Si  sarebbe  delto ;  si  sarebbero  detti,  it  would  have 
been  said. 

SUBJUNCTIVE    MOOD. 
Present. — Si  dica ;  si  dicano,  it  may  be  said. 
Imperfect.— Si  dict^sse ;  si  dicessero,  it  might  be  said. 
Perfect. — Si  sia  detto ;  si  siaii  detti,  it  may  liave  been  said. 
Pluperfect.— :Si  fosse  dett9;  si  fossero  de'tti,  it  might  have  been  said. 

The  third  class  of  impersonal  verbs  consists  of  reflective  verbs 
used  impersonally.  They  require  the  pronouns  mi,  me,  or  to 
me ;  U,  thee,  or  to  thee ;  gli,  him,  or  to  him ;  le,  her,  or  to  her ; 


ci,  us,  or  to  us;  vi,  you,  or  to  you,  generally  to  bo  placed  before, 

and  16-ro,  them,   or  to  them,  after  the  verb.     They  invariably 

have  the  third  person,  which  must  be  plural  when  a  plural  object 

of  the  verb  is  named :  for  example  : — 

Mi  rincre'sce,  it  displeases  me  (I  am  sorry,  displeased,  annoyed). 

Ti  rincrdsce,  it  displeases  thee  (thou  art  sorry,  etc.). 

Gli  rincresce,  it  displeases  7iim  (he  is  sorry,  etc.). 

!Le  rincresce,  it  displeases  her  (she  is  sorry,  etc.). 

Ci  riiicresce,  it  displeases  us  (we  are  sorry,  etc.). 

Vi  rincresce,  it  displeases  you  (you  are  sorry,  etc.). 

Rincrdsce  loro,  it  displeases  them,  (they  are  sorry,  etc.). 

M'  accade,    "j 

M'  avvieue,   >  it  happens  to  me. 

M*  occorre,  ) 

Mi  aggrada,  it  pleases  me. 

Mi  basta,  it  is  enough  for  me. 

Mi  bisogna,  it  behoves  me,  I  want,  need,  or  must. 

Mi  conviene,  it  behoves  me,  1  must. 

Mi  pare,  it  appears  to  me. 

Mi  piace,  it  pleases  me,  I  like  it,  I  am  glad. 

Mi  sembra,  it  seems  to  me. 

Mi  sovviene,  it  occurs  to  my  recollection,  I  remember  or  recollect. 

Mi  duole  il  capo,  my  head  aches,  I  have  a  pain  in  my  head. 

Mi  dolgono  gli  ocelli,  I  have  sore  eyes. 

Gli  e  accaduto  una  disgrazia,  an  accident  has  liappened  to  him. 

Gli  convenne  partirsi,  he  u'as  obliged  to  depart. 

Mi  accadde  di  farno  meuzione,  I  happened  to  mention  it. 

Mi  riucrebbe  Alia  fine  di  guardarla,  at  length  it  annoyed  me  to  loofc  at  7ier. 

Non  vi  rincresca,  Signore,  di  aspettaro  un  tautmo,  be  pleased,  Sir,  to 

wait  a  litde. 

M'  occorso  di  vedere,  I  happened  to  see. 
Non  vi  paja  strano,  it  must  not  appear  strange  to  you. 
Gli  affari  mi  pajono  mutati,  it  appears  to  me  that  the  things  7iave  changed. 

The  conjugation  of  this  class  of  impersonal  verbs  can  offer 
no  difficulties,  and  the  irregular  verb  mi  di-spid-ce,  it  displeases 
me,  or  I  am  sorry,  may  be  taken  as  an  example  : — 

INDICATIVE   MOOD. 

Present. — Mi  displace,  it  displeases  me,  1  am  sorry,  etc. 
Imperfect. — Mi  dispiaceva,  it  displeased  r/ic,  I  was  sorry,  etc. 
Indeterminate  Preterite. — Mi  dispiacque,  it  displeased  me,  I  was  sorry,  etc. 
Determinate  Preterite. — Mi  e  dispiaciuto,  it  has  displeased  me,  I  have  been 

sorry,  etc. 
Indeterminate  Pluperfect. — Mi  era  dispiaciuto,  it  had  displeased  me,  I  had 

been  sorry,  etc. 

.Future. — Mi  dispiacera,  it  will  displease  me,  I  shall  be  sorry,  etc. 
Conditional  Present. — Mi  dispiacerebbe,  it  would  displease  me,   I  should 
be  sorry,  etc. 

IMPERATIVE    MOOD. 
Dispiacciati,  may  it  displease  thee,  be  thou  sorry,  etc. 

SUBJUNCTIVE    MOOD. 

Present. — Mi  dispiaccia,  it  may  displease  me,  I  may  be  sorry,  et). 
Imperfect. — Mi  dispiace'sse,  it  might  displease  me,  I  might  be  sorry,  etc. 
And  so  on  with  the  other  tenses. 

With  regard  to  all  classes  of  impersonal  verbs,  it  may  bo 
stated  that  egli  is  occasionally  found  before  them,  which,  how- 
ever, in  these  cases,  is  merely  an  elegant  expletive  ;  for  without 
its  aid  an  impersonal  verb  is  fully  sufficient  to  convey  the  notion 
of  an  indeterminate  or  uncertain  subject :  for  example  : — 
figli  e  il  vdro,  it  is  the  truth. 
E  egli  ve'ro  ?  is  it  true  ? 

A  me  pare  dgli  esser  certo,  it  appears  io  me  to  b«  certain. 
Egli  non  sono  ancora  molti  anni  passati,  it  is  not  yet  many  years  since. 
O  che  caldo  fa  <%li,  how  u-arin  it  is. 

figli  avviene  soveute  che  i  grandi  abbiano  bisogno  de'  piccoli,  it  fre- 
quently happens  that  the  great  have  occasion  for  the  little  ones. 
With  regard  to  the  impersonal  verbs  which  require  the  plural 
of  the  third  person  when  a  plural  object  is  named,  it  may  be 
added  that  a  merely  indirect  connection  of  a  plural  object  with 
a  verb — for  example,   by  means  of  the   genitive  case — cannot 
come  under  this  rule,  and  leaves  the  singular  of  the  third  person 
unchanged,  as  si  par-la  di  guer-re,  they  talk  of  wars  ;  si  di-scor-re 
(L&l-le  cu-se  pas-sd-te,  they  discourse  upon  things  past. 

INTRANSITIVE,  OR  NEUTER  VERBS. 

These  verbs  require  110  other  case  but  the  nominative  to  form 
a  complete  sentence,  for  their  subjects  act  on  no  objects  :  for 
example,  Ot-to-ne  non  dor-mi-va,  Otho  did  not  sleep ;  d-gli  §  gia 
ri-tor-nd-to,  he  has  already  returned.  They  are  called  neuter 
verbs  because  Latin  grammar  considers  them  neither  to  be 
active  nor  passive — that  is,  neither  to  act  on  some  object,  nor 
to  denote  the  passive  state  of  some  subject.  Active  verbs 
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which  .'tiller  _••>•,  .-m  tho  accusative COM (M,  4-*jl\ha  trrit- 
Ut-tc-rn,  he  baa  written  many  letter*;  not  ab-bid-nw 

••'i,  we  have  sold  the  horses),  or  which,  governing  no 

acouHativu,  require  a  supplementary  word  in  tho  genitive,  dative, 

or  ablative  case,  to  complete  their  meaning  (an,  par-ld-va  di 

'    lie  apoko  of  aoveral  affairs;  il  ya-lunt-uo-mo 

non  nin'i-ea  a  nes-tu-no,  the  honeat  man  doea  harm  to  nobody ; 

in<i-dre,  thia  depend*  npon  the  mother), 

take  tho  auxiliary  « re-re  in  thuir  oompoand  tendon.  Of  neater 
verbs,  on  tho  other  hand,  aomo  take  mere,  aome  avere,  and 
aome  both  thoso  anxiliarioH,  in  their  oompound  tenaea.  With 
regard  to  them,  in  porhapx  tho  moat  oaaoa,  the  following  rule 
will  pn>vr  to  bo  correct.  When  th«-  purtiriplu  of  a  neuter  verb 
can  bo  joined  to  a  noun,  it  takes  ettere :  for  example,  it  i*  n«- 
oeaaary  to  Bay,  f~o  $<>-n  I  have  fallen  ;  i'1-la  d  mf>r-ta, 

ahe  has  died ;  because  it  ia  allowable  to  say,  un  uf>-mo  •••• 
a  fulltm  man ;  «-nu  cU'n-na  m6r-ta,  a  dead  woman.  I3ut  whon 
tho  pnrtii-iplo  cannot  bo  joined  to  a  noun,  the  neuter  verb  must 
be  conjugated  by  avere :  for  example,  we  must  Bay,  <-o  M  dor- 
m(-to,  I  havo  slept ;  <;l-la  ha  tre-md-to,  ahe  haa  trembled;  be- 
cause  wo  cnnnot  say,  un  u6-mo  dor-mi-to,  a  slept  man ;  u-na 
a  tromblod  woman.  Use,  however,  will  bo 
the  best  and  safest  guide  in  those  cases.  Neuter  verbs  which, 
in  Knjrli-h  as  well  as  in  Italian,  require  tho  auxiliary  avere,  to 
have,  are  tho  following : — 


Dormire,  to  stop. 
Bore,  to  drink. 
Pranzare,  to  dine. 
Ceuare,  to  eat  supper. 
Bfdere,  to  l<iu://i. 
PUgnere,  to  nhed  tears, 
Giocare,  to  pla>j. 


Ho  dormito,  I  havo  sUpt. 
Ho  beTuto,  I  have  drunk. 
Ho  pranzato,  I  have  dined. 
Ho  cenato,  I  have  eaten  rupptr. 
H6  rlso,  I  have  laughed. 
H6  pianto,  I  nave  thed  teart. 
Ho  giocato,  I  have  played. 


Besides  these  thore  are  a  great  many  others. 

Neuter  verbs  requiring  essere  for  their  compound  tenses,  prin- 
cipally are  those  which  denote  motion,  or  some  change  which 
allows  tho  subject  to  be  considered  in  a  passive  state:  for 
example : — • 

Andtire,  to  go. 

Apporire,  to  appear. 

Arriviire,  to  amve. 

Ascendere,  to  ascend. 

Cadt!re,  to /all. 

Calare,  to  go  dotrn. 

Couvenire,  to  agree. 

Crt'scere,  to  grow. 

Decaddre,  to  decay. 

Divenire,  diveiitare,  to  become. 

Eutnire,  to  come  in. 

Giugnere,  to  arrive  at. 

Impallidire,  to  get  pale. 

Impazziro,  to  go  mad. 

lutorvenire,  to  intervene. 

Morire,  trapossare,  to  die. 

Nascere,  to  orijiiwtc,  arise,  be  born. 

Part  ire,  to  set  out. 

Passure,  to  pass. 

Perire,  to  perish. 

Pervenire,  to  attain  to,  arrive  at. 

Resfeire,  to  be  left. 

Kinianore,  to  stay,  remain  behind. 

Bitoruurc,  riveuire,  to  return,  come 


again. 

Salire,  to  ascend,  mount. 
Scappare,  to  escape. 
Sc<?ndere,  to   descend,  come  or  go 

down. 

Smarrire,  to  go  astray. 
Soprogiugnere,  to  supervene,  luippen 


Sortire,  to  sally,  make  a.  sortie,  to 

go  out. 

Stare,  to  stand. 
Tornare,  to  return,  begin  or  become 

again,  turn,  turn  out. 
Venire,  to  come. 
Uscire,  to  go  or  come  out. 

There  are  a  groat  many  more,  though  the  above-mentioned  are 
the  principal. 

The  past  participle  of  neuter  verbs  conjugated  by  essere  must 
agree  in  number  and  gender  with  the  subject  or  nominative  to 
which  it  relates  :  for  example : — 


Souo  andato. 

,,  apparso. 

,,  arrivato. 

,,  osce'so. 

„  cadiito. 

„  calato. 

,,  conveniito. 

„  cresciuto. 

,,  decaduto. 

„  divcuuto,  diventato. 

,.  eutnito. 

„  piuuto. 

,,  impallidito. 

„  inpazzito. 

,,  intervcuiito. 

„  morto,  trapassato. 

„  nato. 

„  partito. 

,,  passato. 

,,  peri  to. 

„  perveniito. 

„  restate. 

,,  rimisto  or  rimaso. 

„  ritornato,  livenuto. 

„  salito. 

„  scappato. 

„  BCOSO. 

„  smarrito. 

„  sopragiunto. 

„  sortito. 

, .  Btito. 

„  tomato. 

,,  veuuto. 
usclto. 


IA  iu»  midr*  *  rnArU.  KU  .uXJur  Jwu  4wd. 

Le  d6ui»  mJtto  aad*U  a  e*-«a,  ma  f  U  oAmlnl  ateo  raatiti.  UM  WMM» 

Ka««  yon*  kom«,  b«l  th»  m**  !M>M  r««wnn*l. 
n  lio  i  •rri»ito,  U  niiMU  I  arriviU,  tatti  a^oo  arriviti,  tt*  «Ml<  ku 

arrived,  tlu  MMM  Ku  arrittd.  aU  aww  arrived. 
C  TeuiiU  la  dl  Lei  llUdfaf  luu  your  motker  eomtf 
Quindo  »uuo  UM(U  1  di  Li-1  fr»t«IU  t  wkt»  did  yonr  tot***  «o  «ult 

The  participla,  howerer,  of  Motor  T«rba  oonjugEtad  bjr  otww 
remaina  unchanged. 

Neater  verbs  conjugated  by  both  ettere  and  av«n  are  — 
Cammln&ra,  to  travel,  walk.          8£0o  and  b6  eainmtnito. 

•re,  to  run.  ,,  biftirao. 

Dimorara,  to  <tte*U,  ttay.  „  h    <i  .   .'  i  , 

Puggire,  to  Jit.  »XKI».  nmoway.      ,. 
Vlvon..  to  liw.  ..  "«to.  «•  »i»ftt<>. 

It  ia  almoat  aaperfloona  to  remark  that  neuter  verba  reqairing 
tho  auxiliary  euere,  when  they  take  a  reflective  form  and  mean- 
ing,  mittt,  for  thin  additional  reaaon,  retain  it  in  their  oompoand 
tenses:  for  example,  tono  andato,  1  have  gone,  and  me  M 
$ono  andato,  I  have  gone  away ;  tono  tmarrito  and  m*  tono 
tmarrito,  I  have  loat  my  way ;  et*i  tono  partiti  and  em  fi  *mo 
partiti,  they  have  started  or  set  out.  Bat  neater  verba  eon* 
jugated  by  avere  must  drop  this  auxiliary  and  take  «MCTW  when* 
ever,  with  conjunctive  pronouns,  they  become  reflective  verba : 
for  example,  rl-de-re,  to  laugh,  haa  M  ri-to,  I  have  laughed: 
while  ri-der-ti  di  u-no,  to  laugh  at  one,  baa  mi  «J-tu>  ri-to  di  lui, 
I  have  laughed  at  him;  ta-oi-re,  to  be  silent  or  bold  one'a 
tongue,  has  ho  ta-ciu-to;  while  ta-ctfr-ri,  meaning  the  name, 
has  mi  to-no  ta-cin-to ;  tba-glia-re,  to  mistake  or  be  miatakea, 
has  hu  sl><i-<jli>L-tu ;  whi  o  sba-glidr-ri,  aUo  meaning  the  aame, 
has  mi  »6-no  sba-glid-to. 

VOCABULABT. 


-4Wto,  coat,  dreaa. 
.ddoprare,  to  uae,  em- , 

ploy. 

Allegro,  cheerful. 
Alle     settc,    at     seven 

o'clock. 

Allc  tre,  at  three  o'clock 
jlprire,  to  open. 
Bocca,  mouth. 
JJornu,  purse. 
Braccio    (pi.     b/accia), 

arm,  cubit. 
Camera,     chamber, 

room. 
Canzone,  song,  ballad. 

,  to  prattle. 
Comandare,    to 

maud,  order. 
Contenere,  to  contain, 

hold. 

Costare,  to  cost. 
Dormire,  to  sleep. 
Faneiullo,  young  child, 

little  boy. 
Gli  uni — gli  altri,  some 

— and  others. 


to    win, 
gain. 

Guanto,  glove. 

Imparare,  to  lean. 

Leziont,  lesion. 

Lodare,  to  praise. 

Loro,  their. 

Jfaestro,     master, 
teacher. 

Ifano,  hand. 

Jfcntrechi,     while, 
whilst. 

3lerit*re,  to  merit,  de- 
serve. 

Jf  onef  a  d'  oro,  gold  coin. 

Non — niente,  nothing. 
com-    \uooo,  new. 

I  Ordinariamente, 
usually. 

Pnjo,  pair,  couple. 

Panno,  cloth,  woollen 
cloth. 


Pareceni,  -cni*.  aevenl. 
Parlare,  to  speak,  talk. 
Passeggiare,  to  take  a 
walk. 


PercU,     because,    for, 

why? 

Ptrdtrt,  to  lose. 
Pvjro,  idle. 
Proiuir*,  to  dine, 
Quando,  when. 
Quanta,  how  much. 
Ragatto,  rayaiza,   boy, 

girl. 
Raramente,    rarely, 

seldom. 
K<car«,  to  bring,  fetch, 

carry. 

Reg-)la,  rule. 
RiJUttere,  to  reflect. 
Riyetere,  to  repeat,  aay 

over  again. 
Suonare,  to  play  upon, 

sound. 
Tanto     Umpo     quanta, 

(as)  so  long  aa. 
Tard.1  re,  to  tarry,  delay. 
1  Trocar*,  to  find. 
L'biidire,  to   obey,   be 

obedient. 
I  Yecchio,  old 


EXEBCISE  40. — ITALIAN-ENGLISH.* 

1.  I'-o  pas-seg-gio  6-gni  gior-no  al-le  set-te.  2.  Tu  non  im- 
pa-ri  nien-te,  tn  se-i  pi-gro ;  ma  tii-a  so-rol-la  im-pa-ra  aom-pre 
be-ne  le  re-go-le.  3.  Quan-to  c6-sta  un  pa-jo  di  guan-ti  ?  ^  4. 
Que-sti  guan-ti  c6-sta-no  du-e  scel-li-ni.  5.  Vi  h6  co-man-da-to 
di  re-car-mi  il  mi-o  li-bro  fran-oe-se,  per-che  tar-di-te  v6i  ?  6. 
Fi-gli  ub-bi-dien-ti  me-ri-ta-no  1'  a-;nu-re  de'  16-ro  ge-ni-td-ri. 
II  fan*ciul-lo  ri-flot-te  n»-ra- nien-te.  8.  Gli  u-ni  per-do-no,  gli 
al-tri  gua-da-gna-no.  9.  vjoj*-^  ra-gaa-zi  ri-pe-to-no  la  16-ro 
le-zio-ne,  men-tre-che  que-efce  ra-gaz-ze  ciar-la-no.  10.  I  vAc-chj 
non  d6r-mo-no  or-di-na-ria-men-te  tan-to  Wm-po,  qnin-to  i  fan- 
ciul-li.  11.  Gl*  In-gle-si  a-pro-no  ap-y6-na  la  booca,  quan-do 
pdr-la-no.  12.  An-to-nio  ha  tro-va-to  u-na  Wr-sa  che  con-te- 
ne-va  pa-rec-chie  mo-ne-te  d'  6-ro.  13.  A-do-pra-i  p^r  queat' 
a-bi-to  quat-tro  bnic-cia  di  pan-no.  14.  Tu  s^-i  al-le-gro,  per-chi 
il  mao-atro  ti  lo-diV  15.  Suo-n:»-i  jc-ri  il  pia-no-fAr-te,  e  mi-« 
so-rel-la  can-tu  u-na  nna-va  can-zo-ne.  16.  Lo  tro-vam-mo  nel-la 
si'i-:i  r:i-me-ra  con  un  li-bro  in  ma-no.  17.  I  mie-i  cu-gi-ni  pran- 
za-ro-no  al-le  tre,  per-che  f  u-ro-no  al  oon-cer-to. 

•  Moat  of  the  irregular  verba  have  been  employ**  o*1! 
regular  tenaea. 
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LESSONS  IN   GREEK.—  XLI. 

DEVIATIONS. 

SPECIAL    PECULIARITIES   IN  THE  FORMATION  OF    SOME  VERBS, 
BOTH    PURE    AND    IMPURE  -  STRENGTHENED    STEMS. 

VERT  many  active  verbs  form  the  future  with  the  middle  form, 
as  aKovia,  I  fear,  fut.  aKOvo~ofj.ai,  aor.  -riKovcra  ;  ajravrata,  I  meet 
with,  fut.  airavTTjo'Ofj.ai,  aor.  airyvrriffa  ;  aTro\avta,  J  enjoy,  fut. 
airoAatxrojuai,  aor.  <nreAau<ra,  etc. 

The   following1  verbs  in  aico  and  tea,  whose   stem   originally 
ended  in  an  and  ev,  resume  the   av  and   tv  in  the  aorist  and 
future,  and  partly  also  in  the  perfect  :  — 
Kami,  I  turn,  fut.  Kavcrta,  aor.  tKavtra,  perf.  K€KO.VKO.,  perf.  pass. 

KtKav/j.a.L,  aor.  pass.  tKavQrjv,  fut.  pass.  Kav6r)ffo/j.ai. 
K\aita,  I  weep,  fut.  K\av<rofj.ai  or  K\avffov/j.ai,  aor.  eKAaucra. 
0*o>,  I  run,  fut.    6ev<ro/j,ai   or    6fvffov/j.ai  (the    other   tenses  are 

wanting,  many  being  supplied  from  the  verb  rpf^ce,  which 

is  itself  imperfect,  and  has  to  be  supplemented  from  other 

sources. 
vt<a,  I  swim,  fut.    vfvffo/j.a.1    or    vfvffov/j.ai,    aor.    tvevcra,    perf. 

vtvtvica. 
ir\fta,    I    sail,    fut.    irAet/tro/uai,    commonly     irAeuo-oD/uoi,     aor. 

(ir\fvffa,  perf.  TrtirAfu/co,  perf.  pass.  ireirAefcr/uai,  aor.  pass. 

fir\fVff0T)v. 
irvfia,    I    breathe,    blow,    fut.    irvtvcro/j-ai    or    irvfvo'ov/j.a.i,    aor. 

tirvfvo~a,  perf.  irttrvfVKa,  perf.  pass,  ireTn/efcr/uai,  aor.   pass. 

firvfvo~6r]i>. 

Remark  that  pfta,  I  flow,  has  fut.  ptbjo-OjUaj,  aor.  epptiTjj/ 
perf.  (ppvriKa.  Also  that  x€W>  -^  J>owr  out,  deviates  from  the 
foregoing  —  fut.  occasionally  being  x«<»>  though  more  frequently 
Xfvcrw,  aor.  *xfa>  perf-  Kfxvxa,  fut.  mid.  xfofJLat>  aor-  mid. 
fXtaw,  perf.  mid.  or  pass.  KexcM°">  aor-  pass.  txvOi)v,  fut. 
pass.  xv^~nff°P-al- 

The  following  verbs,  in  addition  to  the  .common  future  in 
iro/j.ai,  have  a  form  in  arov/j.ai.  This  circumflexed  future  is  called 
the  Doric  :  — 

$fvy-u,  I  flee,  fut.  tpev£ovfj.ai,  also  <ptv£ofj,at. 
irai£-ca,  I  play,  fut.  waifoC/uai,  also  7rai|o/uai. 
u,  I  fall,  fut.  ireirou/xaj. 


The  verbs  icAatw,  TTAJCO,  wy*  ai,  vt<a,  and  0«oi,  given  above,  employ 
this  form  of  the  future. 

The  following  pure  and  impure  verbs,  which,  by  the  as- 
sumption1 of  an  e  as  characteristic,  pass  into  the  analogy  of 
pure  verbs  in  their  transformations,  have  independent  forms 
for  the  subjunctive  perfect  and  optative  pluperfect,  middle  or 
passive  :  — 

i,  I  acquire;  perf.  KfKritfiai,  I  possess  ;  subj.  KtKTwpat, 
-TJ,  -rj-rai  ;   plup.  «K«  KTTJ/U.TJI',  I  possessed  ;  opt.  KfKTtf!fj,r]v,  -cpo, 

-fro,  Or  KfKTT)/J.T]V,   KfKTTIO,   K€KT7JTO. 

eo),  I  call  ;  perf.  (ce/cArj/xai,  I  am  called,  I  bear  the  name  ; 
plup.  fK(K\7i(j.rjv,  opt.  KtK\rifJ.r)v,  -yo,  TITO. 

SYNCOPE    AND   METATHESIS. 

Some  verbs,  in  some  of  their  forms,  throw  out  the  stem- 
vowel,  which  stands  between  two  consonants.  This  ejection  is 
termed  syncope.  Thus  tyt  ipca,  I  awake,  transitively  (the  aorist 
is  regular,  as  rjyftpa),  perf.  1  fynytpua,  I  have  awakened  ;  perf. 
2  typyyopa,  I  am  awake;  plup.  2  typriyopttv,  I  awoke  (intransi- 
tive) ;  aor.  mid.  rjypofj.iiv,  J  awoke  (intransitive)  ;  irtrofiat,  I  fly, 
fut.  irTTjo'ojUGU,  aor.  cirro/j.r]v,  inf.  irrtaQai. 

By  metathesis  is  meant  the  displacement  of  a  vowel  by  a 
liquid.  Thus  in  reTjiTj/ca,  /  have  cut,  from  r(/j.vu,  the  liquid  /u 
has  taken  the  place  of  the  vowel  e,  which  is  lengthened  into  TJ  ; 
so  in  im]<rofj.a.i,  from  Tero/iai,  I  fly  ;  and  so  in  &e/3\r]ica.,  from 
fioAAco,  a?  appears  in  tihese  instances  :  — 

a,  I  throw,  fut.  £oA<£,   aor.   €/3a\ov  (BAA),  perf. 

perf.  pass.  jStjSATj/xat  ;  aor.  pass.  ejSAT^tji/,  fut.  pass. 

(rofj.a.1,  fut.  3  &fp\T]0'o/j.cu. 
,    I    tame,     fut.     5ctpa.au,     aor.    fSafjuura    (AM  A),     perf. 

5f5yU7jKa  ;  perf.  pass.  SfSyu^/xaj  ;  aor.  pass.  e5juT;07j»',  eSo/xTjc. 
icaAea-,  J  call,  fut.  KaAcD,  aor.  fKa\«ra,  perf.  Ke/cATj/cr?  ;  perf.  pass. 

xe/cA?jjuai  ;  fut.  3  K€KArj<ro/iai,  aor.  pass.  €KArj07jj/,  fut.  mid. 

/caAouyuai,  aor.  tKaXtffan^v. 
Ka.fj.vta  (Lat.  laboro),  I  labour,  I  am  in  trouble,  aor.  2 

fut.  Kafj.ovft.at,  perf. 


army,  an    expedi- 
tion. 

2i/7X«o>  (Lat.  con- 
fundo),  I  pour  to- 
gether, I  put  in 
confusion. 
,  a  sea- ;  2<£a?pa,  -as,  77  (our 
sphere),  a,  ball,  a 
top. 

Ti/uoipia,  -as,  y, 
punishment,  re- 
venge. 


rffj.vta,   I  cut,   aor.   2    frtfj.ov,  fut.   r(/j.w,   perf.  TtT/tojKa ;   mid.  I 
cut  something  for  myself,  perf.  pass.  T«7>iT7/uai,  aor.  pass. 

fT/J.T)6-r]V,  fut.   3  TfT[J,r)0~OfJ,at. 

VOCABULARY. 

'A/ua,    at    the    same  Kara/caico,     I     burn  j  Srparia,   -as,    rj,   an. 

time,         together  down. 

with.  KoAiros,     -ov,     6, 

Ai/opTra^o),  I  snatch.  bosom,  gulf. 

A.vt/J.os,  -ov,  o,  wind.  Kpuajos,  -a,  -ov,  Cri- 

At/pioz/,  to-morrow.  ssean. 

EKC«CO  (Lat.  enato),  I  Nau/iaxia,  -as,  T)  (mus 

swim  out.  and 

E;c7rAecc,  I  sail  from,  fight. 

I  sail  away.  neAo7row>jo-<os,   6-,   a 

EvavTtos,  -a,  -ov,  op-  Peloponnesian. 

posite.       [believe.  Titans,  -ftas,  TJ,  faith, 

'H-yeojuai,   I   lead,    I  fidelity. 

EXERCISE  121. — GREEK-ENGLISH. 

1.  'H  a-Tovrio.  anptov  €Kir\fuo~fTat  (fKir\fvo~f?Tat).  2.  Ai/e/uos 
Boppas  fvavrios  TJJ  ffrpana  eiri/fvfffv.  3.  Ej/  TTJ  j/auyitax<a  rr>  tv 
KO\TTtf  Kptffataj  ol  nt\oirovvT)fftot  avSpas  rtav  A6r]vat<av  a-rreKTftvar, 
offot  /XTJ  f£fvfv<rav  avr<av-  4.  'O-rav  ol  iroAe/uiot  TTJ  TroAei  TTATJ- 
ffLafftanv,  ol  ffrpantaTat  avapiraffavrts  ra.  oirAa  Bfv<rvorat  irpos  ras 
iruAas.  5.  HoAAois  /cat  &o<pots  av$pao~i  KfK\avo~Tat  "ravdpwjrtva, 
ri/j.capiav  rjyov/iifvois  ftvai  TOV  fltov.  6.  Ti's  owe  av  /cAautreie  TOI/ 
<pi\ov  arux1?-  7.  Ot  TroAtraj  rj\Tri(Tav  TOVS  TroAe/ujous  <f>ew|€?(r6ai. 

<5    Ka0'   f)ft.as    /3/os.       10.  Oi    iroA*/uoi    ras    TOIJ/  'EAATjrw*'    TO|€IS 

EXERCISE  122. — ENGLISH-GREEK. 

1.  The  army  sailed  away.  2.  The  army  will  sail  away.  3. 
The  north  wind  blows  against  the  army  (expedition).  4.  The 
north  wind  blew  against  the  expedition.  5.  The  soldiers 
thought  they  should  (to)  run  to  the  doors  (inf.  fut.).  6.  You 
weep  for  the  unfortunate.  7.  You  will  weep  for  the  unfortu- 
nate. 8.  The  foes  will  flee.  9.  Keeping  company  with  children, 
thou  wilt  play.  10.  Good  men  play,  and  are  yet  in  earnest. 

11.  The  foes  will  put  the  ranks  of  the  soldiers  into  confusion. 

12.  The  city  has  been  burned  down  by  the  enemy.     13.  The 
soldiers  think  that  the  enemy  will  burn  down  the  city. 

VERBS    IN    CD    WITH    THE    PRESENT    STEM    STRENGTHENED. 

We  have  already  seen  that  the  present  stem  of  several  verbs 
is  strengthened ;  which  strengthening,  however,  does  not  extend 
beyond  the  present  and  imperfect.  Besides  the  strengthening 
by  a  consonant,  and  the  lengthening  of  the  stem-vowel,  there 
are  others  which  must  now  be  set  forth. 

I.    Verbs  whose  Pure  Stem  in  the  Present  and  Imperfect  is 

strengthened  by  the  insertion  of  v  before  the  termination. 
Observe  that  &aiv<e  lengthens  the  stem- vowel  o  into  at ;  t\awtt>> 
a.  into  av ;  and  TTII/CO,  i  into  I. 

(a)  fiatvu,  I  step,  I  go,  fut.  /Srjo-o/xaj,  perf.   /Se/SrjKa,  aor.  f&riv ; 

passive  in  compounds,  as  irapaJ3atvouat,  perf.  pass,  irapa- 
/8«j8d/uai,  aor.  pass,  irapf&adrjv. 

(b)  (\avvia,  I  drive  (a  chariot),  fut.  cAw,  -as,  -a,  inf.  t\av,  aor. 

TjAao-a,  perf.  eATjAa/ca ;  mid.,  J  drive  from  me,  repel,  aor. 
TjAaera/uTjj',  perf.  pass.  eATjAd/tai,  inf.  €ATjAa<r0ai,  aor.  pass. 


(c)  trivia,  I  drink,  fut.  ino/uai,  aor.  tiriov,  imperat.  tuQi,  fKitiBi, 

inf.  TTieiv,  part,  nuav,  perf.  irtiroxca,  perf.  pass.  Ttririi}fj.ai. 
aor.  firo6rjv. 

(d)  rlvo>,  I  atone  for,  I  pay  for,  fut.  Tierce,  aor.  triffa,  perf.  re-riKa, 

perf.  pass.    T€Ti(r/uai,   inf.   T(T?<r6ai,    aor.    pass,    tnadriv ; 
mid.  Tij/o,uai,  I  avenge,  punish,  rlffo/nai,  tTlaa.fi.t\v. 

(e)  <p6avu,  I  go  before,  I  anticipate,  fut.  <p8r)ffofj.ai  (more  rarely 

tf>6atrta),   aor.   «pdacra,    and   (rarely  in   prose)    f<p0T)v  and 
«pQafj.T)v,  perf.  t<pOat<a. 

Here  belongs  a  verb  whose  pure  stem  ends  in  a  consonant — 

tiaKvta,  I  bite,  aor.  eSa/cov,  fut.  ST;|O/UOJ,  perf.  act.  StSrixa ',  perf. 
pass.  StSriyfj-ai,  aor.  pass.  fSrixS'nv. 

II.  Verbs  whose  Pure  Stem  in  the  Present  and  Imperfect  is 
strengthened  by  the  introduction  of  the  Syllable  vt  before 
the  termination. 

(a)  Bv-vt-u>,  I  stop  up,  I  fill  up  (construed  with  gen.),  fut.  j80o-w, 
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aor.  «0wro,  porf.  pass.  0«0i»<r>«u,  inf.  /3«0wr««u,  •«»•  P**»- 

'(l»)  afiK-M-OMa',  /  "'•' '" '•  '•   fllt    «*»{O/MU,  aor.  2  ofJaoMn'.  of.irot;, 
afiKf<rflaj,    perf.    afiyncu,    inf.   «p«x*«".    PlaP- 
a<j>i{o,  eto. 
(c)  uirHrx-K'-oM"".  J  promwe,  aor.  fortifx-oM^  "»P«r' 

fut.   uwo<rx»)<ro^ai,    jwrf.    tm«<rxi»M«"  i  "w   «M*»«»X»"0M«'   "r 
I  """'  /  '"N*  <m»  'ut-  «M^»{°Ma*'  *°r-  »»*»•*• 
and 
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\itpot,  -o,  -of,  very 

Illtfll    ;       TO       OKfli'l', 

EK0a<Kw,    I    go   out, 
turn  out—  that  i", 

M«0v«,  I  get  intoxi- 
cated, I  drink  ftiBu 

the    height,    sum- 

prove or  become. 

(that  is,  wine  not 

mit. 

Einrlrw,  I  drink  out, 

mixed  with  water). 

Airurifui,     I      atone 

I  drink  up. 

OI/TOI,  certainly  not. 

for.     pay      for, 

E^fXouvw,     I    drive 

rioAi/T«x.«ia,    -at,    TI, 

punish. 

oat. 

costliness,    splen- 

r«,   an    enclitic,    a 

EQutytopat     (with 

dour. 

Bgthening  par- 
ticiple,   IJ>S0.       It 

gen.),  I  attain  to 
something. 

27ra/>Tr/,-Tjj,  ^,  Sparta 
Zi/M^aifv,  I  go  with, 

athrms    what    has 

I/ioTiov,   -ov,   TO,   a 

go  together  ;  o'v/u- 

gone   before,  and 

garment. 

/taipf,  it  happens. 

adds      something 

\vKovpyos,  -ov,  6,  Ly- 

^ufiirivu,       I      drink 

more. 

curgus.                         with,  together. 

EXERCISE  123.  —  GRKEK-ENOLISH. 
1.  Tots  ffrpa-ftoncus  tv  rri  ffrpartif  iro\\a  KO.KO,  jW 


2. 


3E<Kf>cns  <S|UiAa>f  KCU  oirroj  «K/3ij<nj  <ro<>oj.  3. 
«{T)A.aff*  TTJS  2irapT7jj.  4.  IIoAAoi  <ru/ti 
<f>i\oi.  5.  'O  /i«0u«j'  BouAoj  KTTI  rou  -KfiruKtvcu.  6.  Owe  «(«-io/xou 
TOP  (HVOC.  7.  Tom  icaKOVpyovs  ol  Of  at  airoTiffatVTO.  8.  Ol  iroAtTai 
TOVS  iroA.ffi«ouy  t<J>0a<rai'  fts  rqv  -KoKiv  Qvyovrts.  9.  'O  \ayus  Into 
rou  KVVOS  fSiJx^n-  1Q.  Ovroi  y'  «<fn£Ti  TUV  a.KfXi»i>  avtv  irovov.  11. 
Ai  yvvatKfs  wxtffxorro  (caAa  ijuarta.  12.  'O  oivos  vwo  rwv 
13.  'O 


EXERCISE  124. — ENGLISH-GREEK. 

1.  The  woman  put  on  beautiful  garments.  2.  The  woman 
will  put  on  beautiful  garments.  3.  The  friends  promised  to 
come.  4.  The  general  got  into  the  city  before  bis  foes.  5. 
The  gods  punish  evil-doers.  6.  Many  friends  drank  together. 
7.  Friends  drinking  together  become  enemies.  8.  Many  evils 
happened  to  my  children  as  they  came  (coming)  hither.  9.  Oh 
that  Apollo  would  punish  that  evil-door  ! 

KEY  TO  EXERCISES  IN  LESSONS  IN  GREEK.— XL. 

EXERCISE  117. — GREEK-ENGLISH. 

1.  It  is  not  easy  to  judge  friends.  2.  Wealth  has  often  misled  him 
who  has  acquired  it  into  a  different  habit  of  life.  3.  The  messenger 
brought  news  of  the  victory.  4.  The  enemy  ravaged  the  country.  5. 
Pity  shipwrecked  men,  since  a  voyage  is  uncertain.  6.  If  you  kill 
your  foe  you  will  pollute  your  hands.  7.  I  shall  sow  the  fields,  but 
God  will  give  the  increase.  8.  Do  not  reveal  the  secrets  of  a  friend. 
9.  It  is  not  easy  to  change  an  evil  nature.  10.  Chance  has  often 
tripped  up  the  proud  unexpectedly. 

EXERCISE  118. — ENGLISH-GREEK. 

1.  Ol  iraid>r  ra?  xeipar  fjLiatvovaiv.  2.  On  oVvaToi*  tan  4>iXoi/r  xpivai.  3. 
rioXXoi  vita  Titc  aooXeax""  &teq>9aipnet>oi  ttatv.  4.  'II  vt*n  <"">  TMK  a-jjt\V¥ 
eirt1Tjt\0n-  5.  Ol  a*faOot  TOOT  ircvn-rur  oiKTfpovatv.  6.  Ex  Tnr  <rr)t  <^ir«ipiar 
woXXa  ««ep3u»ar.  7.  *i*oi  <f>i\tt»  TU  npi/irra  ouic  txipavolatv.  8.  Ol  itoXirui 
Tar  7«iac  aitftpovatv. 

EXERCISE  119.— GREEK-ENGLISH. 

1.  The  soldiers  were  encouraged  for  the  fight  by  the  general.  2. 
Philip  lost  his  sight  by  a  wound  in  the  eye  from  an  arrow  at  the  siege 
of  Methone.  3.  The  fruit  of  wisdom  shall  never  be  destroyed.  4.  I 
should  be  ashamed  if  I  appeared  to  think  more  of  my  own  glory  than 
the  common  safety.  5.  Milo,  the  athlete  of  Croton,  took  up  a  bull, 
and  carried  it  through  the  midst  of  the  race-course.  6.  News  had 
been  spread  through  the  city  that  the  enemy  were  conquered.  7.  The 
citizens  will  be  avenged  on  the  enemy  for  the  defeat. 

EXERCISE  120. — ENGLISH-GREEK. 

I.  *O  »TpaTi!70t  TOUC  <rrpaTi«»Tar  fit  Tn»  M°X1»  »apuf vvtv.     2.  Ol  trrparrrfOi 
i-our  orpaTiuTjT  wapofvvovoi*.     3.   Ol  woXiTai   TOUV   *o\tntom  wepi  -rnt  hn 
a^i'KOi'Tui.       4.   El    <r»oi>oofeic    iravra    rax<»    «r«po>eir.       5.   Uavra    uw    OUT 
««ir<pai'Tai  on  tawov&aCtv.     6.  Ot  ro\tfiioi  ol  otdnrap/jcvoi  waX;i-  favovvrc 
7.   A7a8or  »oXiTi)9  ^aXXo»  ^poi-Tifec  TO»  HOIVOV  i\  rou  i-av-rov  afaOo*.     8.  'Y»o 
mr    »i«nc    irai-T*?    ol    ircXiTai    tv^ooLoOncao.     9.   'H    «oX»»  i-wo  TOK  to\f> 


DUMATICS.— V. 


BABO1TITBB  (eOlUtniMd)— CPBIMOIL  PUMP— BKIOHT  Or  ATMO- 
•PUKBK— BLAJTICITT  OF  AIU— UOTLK  AMD  MAEIOmt't  LAW. 

An  then  i*  a  difficulty  in  carrying  an  ordinary  barometer  from 
place  to  place,  Mveral  special  arrangement*  have  been  planned 
for  the  pnrpoM.  An  ordinary  cistern  barometer  U  often  Mi- 
ployed,  in  which  the  cistern  U  attached  firmly  to  the  end  of  the 
babe,  and  made  with  leather  sides,  so  that  by  turning  the  screw 
at  the  bottom  the  tube  U  completely  filled,  and  thus  the  risk  of 
breakage  U  much  diminished.  The  tripod  from  which  it  hang* 
is  also  to  constructed  M  to  form  a  safe  oaee  for  the  instrument 
on  the  journey. 

Still,  even  the  beet  of  these  arrangements  U  heavy  and  awk- 
ward to  carry  about,  and  therefore  an  entirely  different  kind  of 
barometer  is  usually  employed  for  this  purpoee. 

Till  recently,  barometer*  containing  liquid,  whether  mercury 
or  water,  were  universally  employed,  but  now  dry  or  solid 
barometers  are  coming  rapidly  into  use,  on  account  of  their 
much  greater  portability.  These  are  called  aneroid  barometers, 
and  consist  of  an  exhausted  chamber,  the  increase  or  diminution 
of  the  pressure  on  which  causes  a  slight  variation  in  its  size, 
and  the  alteration  being  magnified  by  means  of  a  series  of 
levers,  moves  the  hand  over  a  graduated  dial-plate. 

In  outward  appearance  the  instrument  closely  resembles  a 
watch,  and  some  are  now  made  no  larger  than  this,  and  may 
therefore  be  easily  and  safely  carried  about  in  the  pocket. 

The  first  mode  of  making  these  was  with  a  flat  circular  box, 
made  of  some  elastic  metal,  and  having  the  flat  sidee  corrugated, 
to  increase  the  elasticity.  This  pressed  on  one  side  against  the 
point  of  a  screw,  by  means  of  which  it  could  be  adjusted  so  as  to 
correspond  with  the  reading  of  a  standard  mercurial  barometer. 
The  other  side  of  the  case  was  pressed  upon  by  a  small  pointer, 
attached  to  the  shorter  end  of  a  lever,  which  moved  the  hand. 
An  improvement  on  this  form  was,  however,  effected  by  M. 
Bourdon.  He  found  that  if  a  thin  metallic  tube  be  exhausted 
and  curved  into  a  circular  form,  any  increase  of  pressure  on  the 
outside  tends  to  curve  it  more,  while  a  diminution  of  pressure 
straightens  it.  A  flat  tube  is  accordingly  taken,  and,  baring 
been  exhausted  and  hermetically  sealed,  it  is  curved  round  into 
a  circular  form.  Fine  wires  or  cords  pass  from  the  ends  to  a 
small  lever  on  the  axia  of  the  needle,  and  thos,  when  the  pres- 
sure diminishes,  the  tube  opens  a  little,  drawing  these  wires, 
and  thus  moving  the  hand  on  the  dial-plate  to  one  side.  A 
small  spiral  spring  is  also  placed  in  the  case,  so  that  when  the 
pressure  again  increases,  and  the  wires  are  slackened  by  the 
tube  curving,  this  may  pull  the  hand  back  to  its  place. 

The  chief  practical  difficulty  in  the  construction  of  this  in- 
strument arose  from  want  of  elasticity  in  the  tube.  If  it  could 
have  been  made  of  tempered  steel  it  would  have  answered ; 
this,  however,  was  impracticable,  but  a  flat  spring  placed  inside 
the  tube  is  found  to  answer  nearly  as  well,  and  aneroid  baro- 
meters can  now  be  obtained  so  well  made  that,  if  they  are  oc- 
casionally adjusted  by  a  standard  barometer,  they  will  serve  for 
most  purposes. 

There  is  another  plan  of  ascertaining  heights,  which  may  be 
mentioned  here  as  being  of  easy  application,  and  depending  on 
the  pressure  of  the  air.  It  is  by  means  of  a  thermometer.  If 
we  place  a  cup  of  warm  water  under  the  receiver  of  an  air-pump 
and  exhaust  the  air,  we  shall  soon  find  the  water  rapidly  boiling, 
even  though  its  temperature  is  not  higher  than  may  be  comfort- 
ably borne  by  the  hand.  When  a  liquid  is  exposed  to  a  source 
of  heat,  the  portions  of  it  nearest  the  flame  have  a  tendency  to 
assume  the  state  of  vapour,  and  they  do  this  as  soon  as  their 
tension  becomes  eqoal  to  the  pressure  on  the  liquid.  If,  there- 
fore, we  diminish  the  pressure,  a  less  tension  will  be  required, 
and  therefore  ebullition  will  ensue  at  a  lower  temperature. 

The  temperature,  then,  at  which  ebullition  ensues  varies  with 
the  pressure,  and  hence  is  an  indication  of  it  just  as  the  height 
of  the  column  in  the  barometer  is,  and  by  means  of  tables  con- 
structed for  the  purpose  we  can  tell  the  pressure  from  the  tem- 
perature at  which  water  boils,  and  thus  dednoe  the  height  as 
before.  As  a  rough  guide,  it  may  be  stated  that  each  600  feet 
in  elevation  lowers  the  boiling  point  one  degree  on  the  Fahren- 
heit scale. 

Another  simple  experiment,  illustrating  the  fact  of  watet 
boiling  at  a  lower  temperature  if  tho  pressure  be  diminished. 
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can  be  easily  tried.  Procure  a  flask,  and  having  partly  filled  it 
with  water,  place  it  over  a  lamp,  and  when  the  water  is  boiling, 
cork  the  flask  tightly,  and  remove  it  from  the  lamp.  The  air 
has  now  been  driven  off,  and  if  we  pour  cold  water  over  the 
outside  it  will  condense  the  vapour  within,  and  the  pressure 
being  thus  removed,  ebullition  will  immediately  commence 
again.  This  experiment  is  a  striking  one,  as  the  cold  water  has 
the  effect  of  making  that  in  the  flask  boil. 

Having  thus  seen  the  effects  of  the  pressure  of  the  air,  and 
the  mode  in  which  the  barometer  serves  as  a  means  of  measur- 
ing it,  we  shall  understand  better  the  principle  of  the  common 
pump,  and  why  water  cannot  be  raised  by  it  to  a  greater  height 
than  about  thirty  feet.  We  shall  also  see  the  mode  in  which 
the  pressure-gauge  of  an  air-pump,  shown  at  Gin  Fig.  2  (Vol.  V., 
pa'_re  298),  acts.  It  is  simply  a  straight  glass  tube,  dipping  at 
tho  lower  end  into  a  cup  of  mercury,  and  communicating  at  its 
upper  end  with  the  exhaust  pipe  of  the  receiver.  As  the  air  is 
removed  the  mercury  risen,  and  the  difference  between  its 
height  in  this  tube  and  that  at  which  it  stands  in  an  ordinary 
barometer  shows  the  amount  of  air  left  in  the  receiver.  With 
a  pump  of  the  common  description  there  is  usually  about  one 
inch  difference,  but  if  it  be  very  carefully  made,  this  may  be 
reduced  to  less  than  half  an  inch,  showing  that  less  than  ^  of 
the  original  volume  of  air  remains  in  the  receiver. 

There  is,  however,  another  piece  of  apparatus,  known  as  the 
Sprengel  pump,  by  which  a  much  greater  degree  of  exhaustion 
may  be  obtained  ;  and  though  it  is  seldom  if 
ever  used  to  exhaust  a  large  receiver,  it  is 
frequently  employed  in  chemical  researches, 
especially  as  it  has  the  additional  advantage 
of  rendering  it  easy  to  collect  the  air  or  gas 
removed  from  any  vessel.  The  principle  of 
this  pump  is  very  simple  and  yet  very  inge- 
nious, a  drop  of  mercury  being  made  to  take 
the  place  of  the  piston  in  the  ordinary  pump. 

The  annexed  diagram  (Fig.  13)  will  show  its 
construction  and  mode  of  action.  A  piece  of 
stout  glass  tubing,  A  B,  about  five  feet  long,  and 
having  a  bore  about  ^  of  an  inch  in  diameter, 
is  taken,  and  a  funnel  is  fixed  to  the  upper  end. 
Usually  it  is  melted  on  so  as  to  form  all  into 
one  piece.  The  lower  end  B  is  turned  up  a 
little.  A  glass  stop-cock,  c,  is  also  fixed  a  little 
below  the  funnel,  and  a  few  inches  lower 
another  glass  tube,  D  E,  opens  into  A  B..  The 
tube  or  vessel  to  be  exhausted  is  then  fixed 
tightly  to  the  end  E.  This  may  be  done  by  a 
good  piece  of  india-rubber  tubing,  if  the  joint 
be  kept  under  water.  The  funnel  is  now  filled 
with  quicksilver,  and  a  vessel  is  placed  at  B 
to  catch  all  that  runs  down.  The  whole  of 
the  apparatus  is  usually  fixed  to  a  piece  of 
board  to  guard  against  breakage. 

The  tap  is  now  turned  on,  and  the  mercury, 
when  it  comes  to  D,  is  caused  by  the  shape  of 
the  tube  to  fall  in  a  series  of  drops,  each  of 
which  acts  as  a  piston,  and  carries  down  with 
it  a  portion  of  the  air  from  E,  and  in  this  way  a  nearly  perfect 
vacuum  may  be  obtained.  If  a  straight  tube  be  fitted  on  E, 
the  lower  end  of  which  dips  into  a  cup  of  mercury,  the  mercury 
will  rise  in  it  till  it  stands  at  almost  the  same  height  as  in  a 
barometer  placed  by  it.  In  fact,  the  difference  in  height  is 
often  almost  imperceptible. 

In  order  to  collect  the  gas  or  air,  the  end  B'  must  dip  into 
a  vessel  of  mercury,  and  the  gas  will  bubble  up  through  it 
into  a  vessel  placed  to  receive  it,  and  may  thus  be  saved  for 
analysis. 

We  have  now  seen  the  most  important  effects  of  the  weight 
and  consequent  pressure  of  the  air,  and  also  the  means  of 
measurjng  this  pressure  and  its  variations.  The  question,  what 
is  the  true  height  of  the  atmosphere,  is  one  which  we  cannot 
fully  solve.  Each  succeeding  layer  of  air  which  we  meet  in 
ascending  is  less  dense  than  the  one  below  it,  and  thus,  theo- 
retically, the  limit  to  the  height  of  the  air  is  when  the  repulsive 
force  exerted  by  its  particles  on  each  other  is  exactly  balanced 
by  the  earth's  attraction  for  those  particles.  We  cannot  calcu- 
late exactly  at  what  height  this  would  occur,  but  the  question 
is  of  no  great  practical  importance,  and  we  may  safely  say  that 


Fig.  14. 


Fig.  13. 


the  limit  of  the  atmosphere  is  about  fifty  miles  above  the  sur- 
face of  the  earth.  A  few  scientific  men  have,  as  a  result  of 
observations  on  the  refractive  power  of  the  air  as  shown  in  its 
causing  twilight,  stated  the  limit  to  be  much  above  this  ;  but 
if  any  air  does  exist  at  a  greater  height,  it  is  in  a  state  of  such 
rarity  that  it  would  scarcely  be  possible  to  prove  its  presence 
even  by  the  most  delicate  tests. 

We  now  pass  on  to  notice  the  compressibility  and  elasticity 
of  the  air.  As  we  saw  in  our  first  lesson,  if 
any  gas  be  confined  in  a  vessel,  it  exerts  a 
pressure  against  the  sides  altogether  apart 
from  its  weight,  and  this  pressure  is  exerted 
against  the  upper  part  of  the  vessel  as  well 
as  upon  the  lower  side.  Now,  this  pressure 
arises  from  the  elastic  force  of  the  gas,  and 
depends  alone  upon  its  compression  and 
temperature.  If  the  volume  occupied  by  it 
be  in  any  way  diminished,  that  is,  if  the 
same  quantity  of  gas  be  made  to  occupy  a 
smaller  space,  the  pressure  will  be  increased  ; 
or  if  the  space  occupied  remain  the  same, 
and  the  temperature  be  raised,  the  pressure 
will  also  be  increased. 

We  have,  then,  to  investigate  the  propor- 
tion which  this  increase  of  pressure  bears 
to  the  diminution  of  volume.  That  air  is 
compressible  to  a  very  great  extent,  and 
that  the  pressure  it  exerts  increases  with  the 
compression,  is  readily  seen.  Procure  a 
stout  glass  or  metal  tube,  A  (Fig.  14),  with  a  stopcock,  B,  let 
into  it  near  the  lower  end,  and  a  piston,  c,  fitting  it  air-tight. 
When  the  tap,  B,  is  open,  we  can  place  the  piston  at  any  part 
of  the  tube,  and  the  pressui-e  on  each  side  of  it  will  be  the  same. 
If  now  we  close  the  stopcock,  the  air  within  will  be  cut  off  from 
all  communication  with  the  external  air,  and  therefore  no  pres- 
sure will  be  communicated  to  the  under  side  of  the  piston  from 
without;  and  yet  it  does  not  fall,  though 
pressed  upon  by  the  air  with  a  force  of 
151bs.  per  square  inch.  The  reason  is 
that  the  elastic  force  of  the  confined  air 
is  sufficient  to  balance  this  pressure,  and 

therefore    the    piston    remains    at    rest. 
Were  we  to   place  the  whole  under  the 

receiver  of  an  air-pump,  and  thus  dimi- 
nish the  internal  pressure,  we  should  find 

that  the  elastic  force  of  the  air  within 

would  overcome  the  diminished  pressure, 

and  cause  the  piston  to  rise.      If  now  we 

increase  the  pressure,  either  by  adding 

weights  to  the  top  of  the  piston  or  by 

pressing  with  the  hand,  we  shall  find  an 

increasing  resistance  to  our  efforts.     This 

arises  from  the  increased  tension  of  the 

air,  and  if  a  weight  has  been  placed  on, 

we  shall  find  that  after  sinking  a  little 

way  the  piston  will  come  to  rest,  showing 

that  the  elastic  force  of  the  enclosed  air 

is  then  equal  to  the  pressure  of  151bs. 

per   inch,  and   to  the  added  weight   in 

addition.     Let  another  similar  weight  be 

now  added  to  the  piston,  and  it  will  sink 

still  lower,  though  it  will  not  move  as 

much  as  it  did  before.     In  this  way  we 

shall   find   that  by  adding  more  weights 

we  can  compress  the  air  to  almost  any 

extent,    the    elastic    force,   however,  in- 
creasing greatly.     If  we  now  remove  the 

pressure  the  air  will   expand  again,  so  as 

to  fill  exactly  the  same  space  as  it  did 

before,  and  the    piston   will    stand   just 

where  it  did  at  first. 

A  familiar  example  of  this  compressi- 
bility of  the  air  is  seen  if  we  invert  a 

tumbler  over  a  piece  of  cork  floating  on 

the  surface  of  water.     The  water  will  rise  a  little  way  inside 

the  tumbler,  just  as  it  does  in  a   diving-bell,  unless  a  fresh 

supply  of  air  is  introduced  from  above  by  means  of  the  force- 
pump. 


Fig.  15. 
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Though  the  apparatna  just  described  shows  very  clearly  the 
fact  of  the  compressibility  of  tho  air,  uii.l  tin*  n  .n-.-qm-nt  increase 
of  it*  elastic  pressure,  yet  it  UOOH  not  afford  a  very  ready  way 
of  measuring  exactly  the  alteration  of  volume,  and  a  different 
I'l.ui  li.i-  ilii-n-tOrc  lieen  a.|.'pt.-il  by  experimentalists  on  this 
point.  Tin'  l;i\\H  ,,f  tliis  ciniipri'MHion  were  studied  at  the  same 
tiimi  in  Fniiii-i.  l,y  .M.  Mariotte,  and  in  KiiKland  ' 
ami  tli.-y  I. mil  arrived  at  the  same  result,  which  is  known  a* 
Boyle  a iM  !.iw,  and  may  be  stated  as  follows  : — 

'•  rnperature  remaining  the  same,  the  volume  of  a  given 
•  iiiaiiiity   i.f    gas   variua   inversely   as  the   pressure   « 
bwn, 

!•  IK'.  15  represents  the  apparatus  which  in  usually  employed 
in  the  proof  of  this,  and  which  is  known  UM  Mariotte's  tube.  A 
long  glass  tube  is  sealed  at  one  end,  and  h-i.t  n  u:  .1  not  far 
ti-om  tlii*  em!,  as  hliown  in  tho  figure.  It  in  then  fixed  to  a 
board,  and  a  scale  divided  into  inches  and  decimals  of  an  in<-)i 
is  placed  against  each  limb.  Both  these  scales  commence  at 
the  same  level,  and  a  little  mercury  is  first  poured  into 
tin-  tube,  so  as  to  fill  the  bend  and  Ktiind  in  each  tube  even 
with  tho  lower  eml  <1  tin-  .-.-ale.  This  may  with  a  little  practice 
be  easily  urrouiplishod.  The  air  in  tho  shorter  leg  is  now 
exposed  to  tin-  pressure  of  the  atmosphere,  which,  for  simpli- 
city, we  will  suppose  to  be  just  equal  to  that  of  a  column  of 
mercury  ;>()  inches  high.  Now  pour  mercury  into  the  longer 
limb  till  it  t-t an. is  30  inches  higher  than  in  the  other  limb  ;  the 
uir  in  this  will  then  be  compressed  with  double  the  force  that  it 
was  before,  and,  by  noticing  the  height  on  the  scale,  we  shall 
find  that  it  now  occupies  10  divisions  inatcad  of  20 — that  is, 
under  double  the  pressure  it  occupies  half  the  space.  Let  a 
further  quantity  of  mercnry  be  now  poured  into  the  tube,  till 
it  stands  in  the  long  limb  60  inches  above  the  height  in  the 
other,  and  again  notice  the  space  occupied  by  the  confined  air  ; 
we  shall  now  find  it  to  be  6j  divisions,  showing  that  with  throe 
times  the  pressure  it  occupies  only  one-third  the  apace.  Ex- 
periments have  been  carried  on  in  thia  way  till  a  pressure  of 
nearly  30  atmospheres  baa  been  obtained,  and  this  law  is  found 
to  hold  true  with  most  gases. 


CORRESPONDENCE  IN   FRENCH.— XII. 
53. — FORM  OF  ENGLISH  BOTTOMRY  BOND. 

Know  all  men  by  these  presents  that  I  ....  master 
of  the  ship  or  vessel  called  the  ....  of  and  belonging 
to  the  port  of  ....  am  held  and  firmly  bounden  unto 
.  .  .  .  of  the  town  of  Kingston-upon-HuU,  merchant,  in 
the  sum  of  ....  of  lawful  money  of  Great  Britain  and 
Ireland,  to  be  paid  to  the  said  .  .  .  .  his  executors,  ad- 
ministrators, or  assigns,  or  his  or  their  lawful  attorney  or 
attornies,  for  which  payment  to  be  well  and  truly  made  I  bind 
myself,  my  heirs,  executors,  and  administrators,  goods,  chattels, 
and  effects  firmly  by  these  presents. 

Dated  at  Kingston-upon-Hull  aforesaid  thia  ....  day 
of  ...  in  the  year  of  our  Lord  . 

Whereas  the  good  ship  or  vessel  called  the  ...  of  Bel- 
fast, ...  of  the  burthen  of  ...  tons  or  thereabouts, 
whereof  the  above  bounden  ...  is  master,  ia  now  about  to 
sail  from  the  port  of  Hull  in  the  kingdom  of  England,  laden 
with  a  cargo  of  ....  and  bound  therewith  to  the  port  of 
.  or  so  near  as  she  can  safely  get  thereto. 

And  whereas  the  above-named  ....  merchant,  hath 
advanced  and  lent  unto  the  said  .  .  .  tho  sum  of  ... 
to  enable  him,  the  said  ...  to  pay  the  cost  of  certain 
repairs  done  to  his  said  vessel,  and  other  charges  and  expenses 
.ncurred  by  him  at  the  said  port  of  Hull,  for  and  in  respect 
of  the  said  vessel,  and  also  to  enable  him  the  said  .... 
to  prosecute  his  said  voyage  (as  he  the  said  .  .  .  doth 
hereby  admit  and  acknowledge,  testified  by  his  executing  these 
presents),  and  the  said  ....  hath  agreed  to  stand  and 
bear  the  hazard  and  adventure  thereof  on  tho  hull  and  body  of 
the  said  ship,  her  tackle,  furnitures,  apparel,  and  also  on  the 
said  cargo  laden  on  board  the  said  ship,  and  the  freight  thereof 
upon  the  said  intended  voyage,  which  the  said  .  .  .  hath 
and  by  these  presents  doth  respectively  assign  over  and  mortgage 
unto  the  said  ....  his  heirs,  executors,  administrators, 
and  assigns.  And  the  said  ....  doth  declare  that  the 


•aid  ship  or  veeeel  her  taekle,  furniture,  and  apparel, 

together  with  the  eaid  cargo  and  freight  due  and  to  become  due 
ia  respect  thereof,  hath  bean  and  is  thus  assjgaed  over  and 

mortjfatf-  Imit.j  the  .ui.1      .      .       .      M-  ,.i,..-m..rB,u,liiii«...trut..r-. 

and  assigns,  for  the  necnrity  of  the  eaid  .and  shall 

be  delivered  to  no  other  uee  or  porpoee  wbaUover  until  payment 
and  fall  eatinfaetion  of  this  Bond,  together  with  the  premiun 

her.-.nuft.-r  in,-nti.,ne.l,   -hall   i,,-  BJSjdfl  a-,.   ft  BfMl 

Now  the  condition  of  the  above-written  obligation  is  such 
that  if  the  eaid  ship  or  Teasel  ...  do  and  shall  with 
all  convenient  speed  proceed  and  sail  from  and  out  of  the 

•aid    port  of   Hull   to  the    port    of aforesaid, 

or  eo  near  thereto  as  she  can  safely  get  without  deviation 
(damages  and  carnalities  of  the  seas  exosptedj,  and  also  if 
the  above  bounden  ....  his  heirs,  executor.,  or  ad- 
ministrators, do  and  shall  'Tt^tHtly  after  the  said  ship's 
arrival  at  ...  aforesaid,  or  so  near  thereto  as  she  ean 
safely  get,  well  and  truly  pay  or  cause  to  be  paid  to  the  said 
•  •  •  .  his  executors,  administrators,  or  assigns,  or  his  or 
their  lawful  attorney  or  attorniee,  the  sum  of  ...  of  good 
and  lawful  money  aforeeaid,  with  .  .  .  pounds  and  .  .  . 
shillings  per  cent,  bottomry  premium  thereon,  ""^'ng  together 
the  sum  of  .  .  .  or  if  in  the  said  voyage  and  before  the 
ship's  arrival  at  ....  aforeeaid,  or  so  near  thereto  as  she 
could  otherwise  have  safely  got,  an  utter  loss  of  the  said  ship  by 
fire,  enemies,  or  any  other  casualty,  shall  unavoidably  happen,  to 
be  sufficiently  proved  by  the  said  ...  his  heirs,  executors, 
or  administrators,  then  the  above-written  Bond  or  obligation  to 
be  void,  otherwise  to  be  and  remain  in  full  force  and  virtue. 

(The  Captain's  signature) 

Sealed  and  delivered  in  the  presence  of 

N.  N.  (Notary) 
N.  N.  (Witneas) 


54. — FORM  OF  FRENCH  CONTRAT  i.  LA  GROSSI. 

Je  souasigne  (capitaine)  .  .  .  demeurant  a  .... 
capitaino  du  .  .  (brig)  .  .  .  de  la  jange  de  .  .  ayant 
.  .  .  homines  d'equipage,  tout  compris,  ayant  rellche  a 
.  .  .  (Cherbourg)  .  .  dans  mon  voyage  de  .  .  .  a 
.  .  avec  un  chargement  de  .  .  (bois  de  construction)  .  . 
pour  ce  dernier  port,  reconnais  et  confesse  avoir  recn  de  Monsieur 
.  .  .  negotiant  .  .  .  demeurant  a  ...  en  eepeoae 
et  frais  du  present  acte  la  somme  de  ....  a  la  gioeeo 
aventure  de  mer.  pour  servir  au  paiement  de  la  reparation  de 
mon  dit  navire  et  frais  a  la  cargaison,  de  laquelle  somme  ledit 
sieur  .  .  .  court  les  risqnes  de  mer  et  autres  queloonquee 
(sauf  toute  contribution  aux  avaries  simples,  dont  il  eat  dispensl) 
jusqu'a  ce  que  je  sois  arrive  a  .  .  .  ou  etant  rendu,  jo 
promets  et  m'oblige  de  payer  a  1'ordre  de  ....  la  somme 
de  .  .  (emprunt  et  prime)  .  .  .  y  compris  1'interet  de 
grosse,  a  cause  desdits  risque*,  lui  affectant  et  hypothequant,  a 
cet  effet,  les  marchandises  composant  ma  cargaison,  lee  corps, 
quille,  agres,  apparaux,  dependences  et  le  fret  de  mon  dit  navire 
de  memo  que  toua  mes  biens  presents  et  a  venir,  et  meme  ma 
personne  conformement  aux  lois  et  aux  us  et  contumes  de  la 
mer ;  en  foi  de  quoi  j'ai  signe  le  present  double  pour  servir  et  ne 
valoir  que  d'un  seal  et  meme,  a  ...  Cherbourg  .  .  . 
le  .  .  . 

(Signature  du  Capitaine) 

Capital  (en  chiffres) 

Benefice  (en  id.)  

55. — FORM  OF  ENGLISH   POLICY  OF  MARITIME  ASSURANCE. 

IN  THE  NAME  OF  GOD,  Amon.  Messrs.  N.  N.,  as  well  as  in 
their  own  name  as  for  and  in  the  name  and  names  of  all  and 
every  other  person  or  persons  to  whom  the  same  doth,  may,  or 
shall  appertain,  in  part  or  in  all,  doth  make  assurance,  and 
cause  themselves  and  them,  and  every  of  them,  to  be  insured, 
lost  or  not  lost,  at  and  from  London  to  Riga,  including 
a1!  risk  in  craft  to  and  from  the  vessel,  upon  any  kind  of 
goods  and  merchandise,  and  also  upon  the  body,  taekle, 
apparel,  ordnance,  munition,  artillery,  boat,  and  other  furni- 
ture, of  and  in  the  good  ship  or  vessel  called  the  Mary,  whereof 
is  master,  under  God,  for  this  present  voyage,  N.  N.,  or  whoeo- 
ever  shall  go  for  master  in  the  said  •hip,  or  by  whatsoever 
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other  name  or  names  the  same  ship,  or  the  master  thereof,  is  or 
shall  be  named  or  called;  beginning  the  adventure  upon  the 
said  goods  and  merchandise,  from  the  loading  thereof  aboard 
the  said  ship  and  craft  in  the  river  Thames  upon  the  said  ship, 
etc.  (here  follow  list  of  cargo  and  value  of  each  item),  and  so  shall 
continue  and  endure,  during  her  abode  there,  upon  the  said  ship, 
with  all  her  ordnance,  tackle,  apparel,  etc.,  and  goods  and  mer- 
chandise whatsoever ;  until  the  said  ship  shall  be  arrived  at  Riga, 
and  upon  the  said  ship,  etc.,  and  until  she  hath  moored  at  anchor 
twenty-four  hours  in  good  safety ;  and  upon  the  goods  and  mer- 
chandise, until  the  same  be  there  discharged  and  safely  landed. 
And  it  shall  be  lawful  for  the  said  ship,  etc.,  in  this  voyage,  to 
proceed  and  sail  to,  and  touch  and  stay  at,  any  ports  or  places 
whatsoever,  for  all  purposes,  and  with  liberty  to  take  in  and  dis- 
charge goods  at  all  ports  or  places  she  may  touch  at,  without  being 
deemed  any  deviation,  and  without  prejudice  to  this  assurance. 
The  said  ship,  etc.,  goods  and  merchandise,  etc.,  for  so  much  as 
•concerns  the  assured,  by  agreement  between  the  assured  and 
assurers  in  this  policy,  are  and  shall  be  valued  at  ...  to 
pay  average  on  each  10  bales  of  cotton  of  following  numbers  or 
on  the  whole  of  each  mark  and  species  of  goods.  Touching  the 
adventures  and  perils  which  we  the  assurers  are  contented  to 
bear,  and  do  take  upon  us  in  this  voyage,  they  are :  of  the  seas, 
men  of  war,  fire,  enemies,  pirates,  rovers,  thieves,  jettisons,  letters 
of  marque  and  countermarque,  surprisals,  takings  at  sea,  arrests, 
restraints  and  detainments  of  all  kings,  princes,  and  people,  of 
what  nation,  condition,  or  quality  soever,  barretry  of  the  master 
and  mariners,  and  of  all  other  perils,  losses,  and  misfortunes  that 
have  or  shall  come  to  the  hurt,  detriment,  or  damage  of  the 
said  goods  and  merchandise  and  ship,  etc.,  or  any  part  thereof. 
And  in  case  of  any  loss  or  misfortune,  it  shall  be  lawful  to  the 
assured,  their  factors,  servants,  and  assigns,  to  sue,  labour  and 
travel  for,  in  and  about  the  defence,  safeguard,  and  recovery  of 
the  said  goods  and  merchandise  and  ship,  etc.,  or  any  part 
thereof,  without  prejudice  to  this  insurance ;  to  the  charges 
whereof  we  the  assurers  will  contribute,  each  one  according  to 
the  rate  and  quantity  of  his  sum  herein  assured.  And  it  ia 
agreed  by  us  the  insurers,  that  this  writing  or  policy  of  assurance 
«hall  be  of  as  much  force  and  effect  as  the  surest  writing  or 
policy  of  insurance  heretofore  made  in  Lombard  Street  or  in  the 
Royal  Exchange,  or  elsewhere  in  London.  And  •  so  we  the 
assurers  are  contented,  and  do  hereby  promise  and  bind  our- 
selves, each  one  for  his  own  part,  our  heirs,  executors,  and 
goods,  to  the  assured,  their  executors,  administrators,  and 
assigns,  for  the  true  performance  of  the  premises,  confessing 
ourselves  paid  the  consideration  due  unto  us  for  this  assurance, 
by  the  assured,  at  and  after  the  rate  of  ten  shillings  per  cent. 

In  witness  whereof,  we  the  assurers  have  subscribed  our 
names  and  sums  assured  in  London. 

N.B. — Com,  fish,  salt,  fruit,  flour,  and  seed,  are  warranted 
free  from  average,  unless  general,  or  the  ship  be  stranded. 
Sugar,  tobacco,  hemp,  flax,  hides,  and  skins,  are  warranted  free 
from  average,  under  five  pounds  per  cent.,  and  all  other  goods, 
also  the  ship  and  freight,  are  warranted  free  of  average, 
under  three  pounds  per  cent,  unless  general,  or  the  ship  be 
stranded. 

(Here  follow  the  names  of  the  underwriters  with  the  amounts.) 


56. — FORK  OF  FRENCH  POLICE  D'ASSURANCE  MARITIME. 

Aujourd'hui  le  .  .  entre  nous  soussignes,  L  .  .  nego- 
ciant  demeurant  a  .  .  d'une  part  et  .  .  '(l&  compagnie 
generale  des  assurances  maritimes  de  ce  port)  .  .  d'autre 
part,  a  ete  convenue  et  arretee  la  police  d'assurance  qui  suit : 

Le  sieur  L  .  .  declare  avoir  charge  .  .  (tonneaux  de 
Tin  de  Bordeaux)  .  .  et  qu'il  evalue  a  la  somme  de  .  .  francs 
la  piece,  ce  qui  fait  au  total  la  somme  de  .  .  francs,  sur  le 
navire  .  .  en  chargement  au  port  de  .  .  capitaine  . 
de  .  .  ledit  navire  partant  du  port  de  .  .  pour  .  '.  ou. 
il  fera  son  dechargement,  ne  devant  toucher  de  relache  volon- 
iaire  .  .  (qu'a)  .  .  duquel  chargement  il  justifie  par  un 
double  de  lui  certifie,  du  connaissement  a  lui  delivre  le  .  . 
par  ledit  capitaine  .  .  et  qu'il  a  remis  a  (la  compagnie 
generale,  etc.  .  .  .) 

La  compagnie,  etc.  .  .  assure  au  sieur  L  .  .  la  somme 
de  .  .  francs,  montant  dudit  chargement,  justifie  par  le 
duplicata  du  connaissement,  qu'elle  (il)  reconnait  avoir  re9U  et 
dont  elle  (il)  se  contente,  et  ce  en  cas  d' accidents,  et  risques  de 


mer,  a  raison  desquels  les  lois  maritimes  obligent  I'assureur, 
a  garantir  et  indemniser  1'assure. 

Les  risques  a   charge   de     .     .     (la   compagnie,    etc.) 
assureur,    courront   a   partir  du  moment    ou     .     .  '  (le  pilote 
lamaneur  quittera  le  dit  navire  apres  1' avoir  mis  en  mer)     .     . 
et   finiront     .     .     (seulement   au  moment   ou  le   navire   sera 
mouille  dans  le  port  de  sa  destination). 

Les  parties  ont  fixe  et  determine  la  prime  d'assurance  a  payer 

pi  ir  le  sieur  L     .     .     a  la  compagnie     .     .     a   la  somme  de 

ce  qui  est  a  raison  de    .    .    pour  cent,  lequel  paiement  sera 

effectue  dans  les     .     .     (trente)     .     .     jours  de  la  nouvelle  de 

1'arrivee  dudit  navire  a  sa  destination. 

En  cas  de  perte  du  navire  ou  de  la  chose  assuree,  .  .  la 
compagnie,  etc.  .  .  paiera  le  montant  de  1'assurance,  la 
prime  deduite,  au  sieur  L  .  .  dans  les  .  (trente) 
jours  de  la  signification  de  ladite  perte.  La  prime  ci-dessus 
stipulee  ne  pourra  etre  augmentee  ni  diminuee,  quels  que  soient 
les  evenements  de  paix  ou  de  guerre  qui  snrviendraient  entre  la 
France  et  les  autres  puissances  pendant  la  duree  dudit  voyage. 

(Les  parties  se  soumettent  respectivement,  quant  a  1'execu- 
tion  de  la  presente  police,  &  tout  ce  qui  est  prescrit  par  les  lois 
maritimes  et  le  code  de  commerce,  en  matiere  d'assurance ;  et  en 
cas  de  contestation  elles  declarent  s'en  rapporter  en  dernier 
ressort  a  la  decision  de  Messieurs  S  .  .  L  .  .  et  M  .  . 
qu'elles  nomment  a  cet  effet  leurs  arbitres,  et  amiables  com- 
positeurs,  leur  donnant  tous  pouvoirs  a  ce  necessaire,  memo  celui 
de  choisir  un  autre  arbitre  en  remplacement  de  celui  d'entre  eux 
qui,  le  cas  de  contestation  arrivant,  ne  pourrait  ou  ne  voudrait  en 
connaitre.) 

Fait  double  a     ...     jour,  heure,  mois  et  an  susdits 
(Signatures) 

57. — BILL  OF  EXCHANGE. 
1,500  Fra. 

Bordeaux,  February  12 th,    1883. 

Six  weeks  after  date,  pay  by  this  first  of  exchange  to  the 
order  of  M.  Laffitte,  the  sum  of  fifteen  hundred  francs,  for 
value  received,  which  place  to  account. 

CHARLES  GONDEMAR. 
Messrs.  Smith  and  Son,  Nancy. 
Bon  pour  Fr.  1,500. 

Bordeaux,  le  12  Fevrier   1883. 

A  six  semaines  de  date,  payez  par  cette  premiere  de  change, 
a  1'ordre  de  M.  Laffitte,  la  somme  de  quinze  cents  francs, 
valeur  recue,  que  vous  passerez  suivant  1'avis  de 

CHARLES  GONDEMAR. 
Messieurs  Smith  &  Fils,  &  Nancy. 


38. — PROMISSORY  NOTE. 
4,000  Frs. 

I  promise  to  pay  on  the  1st  of  March  next,  to  the  order  of 
Mr.  Nord,  four  thousand  francs  for  value  received,  by  a  bill  of 
exchange  drawn  by  him  this  day  on  Messrs.  Louis  &  Mocquard, 
of  Lyons,  payable  on  the  1st  of  April. 

CH.  COURTIER. 

Brussels,  July  20,  1882. 
Bon  pour  Fr.  4,000. 

Je  paierai  au  premier  Mars  prochain,  a  1'ordre  de  M.  Nord, 
quatre  mille  francs,  valeur  recue  en  une  lettre  de  change  qu'il 
m'a  fournie,  par  lui  tiree  ce  jour  sur  Messieurs  Louis  &  Mocquard 
de  Lyon,  payable  au  premier  Avril. 

CH.  COURTIER. 

Fait  &  Bruxelles,  le  20  Juillet  1882. 


59. — BILL  OF  EXCHA.NQS. 
4,000  Frs. 

Lyons,   June  2ith,  1882. 

At  two  usances,  pay  this  first  of  exchange  to  the  order  of  Mr, 
Latour.  four  thousand  francs  for  value  received  in  cash,  which 
place  to  account. 

FRANfOIS  DUPONT. 

Bon  pour  Frs.  4,000. 

Lyon,  le    24  Juln  1882. 

A  deux  usances,  payez  par  cette  premiere  de  change,  a  1'ordre 
de  M.  Latour,  quatre  mille  francs,  valeur  recue  comptant,  que 
vous  passerez  suivant  1'ordre  de 

FRANCOIS  DUPONT. 
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LESSONS  IN   LAND-SURVEYING.— IIL 

FIELD-BOOK   AND   BUHVKT   OF  AN    BUT  ATE. 

IN  oar  last  lesson  we  explained  to  the  student  tho  oonatrno- 
tion  and  UMO  of  that  motit  valuable  instrument  to  the  land- 
surveyor,  tho  theodolite. 

In  previous  portions  of  this  series  wo  pointed  oat  that  when 
certain  elements  of  a  triangle  are  known,  tho  others  can  be 
fnuiiil  by  calculation  ;  and  it  may  be  hore  stated  as  a  general 
fact,  and  one  which 
the  intelligent  «tu- 
lent  will  see  cannot 
be  otherwise  by  a 
<-;ircful       ri'iisi'iiiiig 
IIJMIII  till'  fuliditionH 

necessary     to     the 

construction    of    a 

triangle,    that,    as- 

suming     every   tri- 

angle  to  consist  of 

six     elements — 

namely,  three  angles 

mid  three  sides — if 

any  three  of  these  be 

pvi'ii,  tho  three  an- 

jrlfs  aloiu-  i'x.v|,t.'il, 

the  others   can  be 

found. 

Hence  tho  invalu- 
able   aid    rendered 

by  tho  theodolite  to 

tho    surveyor,   ena- 
bling him  to  ascer- 
tain   angles     when 
cannot     be 

measured,  and  from 

them  deducing  the 

sides.     We  readily 

admit  that  the  ac- 
curacy obtained  by 

the  use  of  the  chain 

and  off-set  staff  is 

such,  that  whenever 

these    instruments 

con    be     correctly 

employed,  it  is  not 

necessary  to  call  in 

the  aid  of  the  theo- 
dolite ;    but   in  an 

extensive  survey  it 

will   bo    impossible 

to  use  these  simple 

means    alone,    and 

hence  the  necessity 

for    employing   the 

theodolite   in    such 

instances. 

We  will  endea- 
vour to  give  an  ex- 
ample of  our  mean- 
ing. Suppose  it  be 
the  survey  of  Scot- 
land which  wo  aro 
considering,  with  its 
sea-indented  coast, 
its  intervening 

lochs,  mountains,  and  ravines,  and  the  numerous  islands  dis- 
persed around  it.  How  would  it  be  possible  with  anything 
like  correctness  to  measure  a  lino  from  Ben  Nevis  in  the  county 
of  Inverness  to  the  Paps  of  Jura  off  Argyleshire  ?  And  yet 
these  mountains  are  visible  from  each  other.  Suppose,  however, 
another  mountain,  accessible  from  either  one  or  the  other  of 
these,  and  visible  from  both,  as,  for  instance,  Ben  Cruachan 
in  Argyleshire ;  now,  if  the  distance  between  the  two  acces- 
sible points  be  accurately  measured,  the  theodolite  will  enable 
us  to  ascertain  the  correct  distance  between  the  inaccessible 
positions. 

Let  A  and  B  in  the  annexed  diagram  represent  respectively  the 
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positions  of  Ben  Nevis  and  Jar*  these  two  potato  being 
inaccessible  to  all  chain  measurements — and  c  be  toe  position  of 
Ben  Crnachan,  accessible  from  A,  and  visible  both  from  A  and  B. 
Let  the  line  A  c  be  accurately  measured.  Then, 
planting  the  theodolite  at  A,  measure  the  angle 
CAB,  and  then,  placing  it  at  c,  measure  the 
angle  ACS.  Now  the  distance  from  A  to  B 


•  A-?y  in  which  the  ^  ABC 

•in.  A 


180°  -mtm  of  angle* 

A  c  B  and  c  AB  ;  ia 
like  manner  the  di*. 
toaoe  from  c  to  B  a* 

•in,  CAB 
•in.  ABO 

BoppoM  AC  =  50 

mile*,  ^  c  A  B  = 
85°,  and  £  A  c  B  = 
75°;  then  ^  ABO 
=  180°  —  (85°  + 
75°)  =  30°  ;  and 
50X-965M* 
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=  141-2  mile*  ;  and 
50  X   99619 
c  B  -        -34202 
=  145-63  mile*. 

We  shall  clou 
oar  subject  by  giv- 
ing the  student  a 
field-book  suffi- 
ciently extensive 
and  varied  to  enable* 
him  to  bring  into 
practice,  in  plotting 
oat  the  property 
surveyed,  all  tho 
roles  he  is  likely  to- 
require,  except  in  . 
the  higher  branches  . 
of  our  subject,  such 
as  town-surveying 
for  drainage,  laying 
ont  railways  and 
railway  carves. 

We  give  some 
general  directions 
and  explanations  of 
the  method  we  have 
adopted,  bat  we 
may  observe  that 
different  surveyors 
adopt  modifications 
to  suit  their  own 
ideas.  The  points 
to  which  we  are 
about  to  call  the 
attention  of  the 
student  will  be  all 
found  exemplified 
in  the  following 
field-book,  "Field- 
Book  of  the  Surrey 
of  Fortescuo  Manor  - 
Farm,"  which  wfljf 
be  found  in  the 

next  two  pages.  In  this  field-book  the  reader  moat  be  careful 
to  notice  that  each  of  the  four  columns  into  which  the  pages  are 
divided,  represents  a  page  of  the  blank  book  with  a  double 
column  ruled  down  the  centre,  in  which  all  the  measurements 
are  noted.  It  will  also  be  noted,  as  we  have  explained  before, 
that  it  is  necessary  to  commence  at  the  bottom  of  the  page,  and 
proceed  upwards  in  entering  the  measurements  along  each  line, 
ruling  a  double  line  across  the  page  when  each  line  is  completed. 
The  large  fi-jures  in  circles  in  the  field-book  refer  to  tho  linos  oq 
the  above  plan  along  which  the  measurements  are  made. 

•  The  student  most  refer  to  his  tables  of  unoo. 


THE   POPULAR  EDUCATOR. 
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1.  The  plan  of  the  property  should  always  be  accompanied 
with  an  arrow,  indicating  the  position  of  the  ground  with  respect 
to  the  north,  and  the  first  line  measured  should  have  a  note  in 
the  field-book,  showing  its  bearing  relatively  to  this  as  nearly  as 
practicable  ;  after  the  first  line  this  course  may  be  abandoned, 
as  the  others  will  range  themselves  in  their  proper  order,  pro- 
vided always  that  the  succession  of  lines  measured  has  been  so 
arranged  as  that  each  one  shall  depend  upon  one  of  its  pre- 
decessors.    In   other   words,    the   first  line,   which   is   always 
selected  for  its  prominence,  may  be  regarded  as  a  base  line,  the 
others  being  planted  upon  it  directly  or  indirectly. 

2.  Care  must  be  taken  in  course  of  measuring  a  line  to  note 
correctly  in  the  field-book  every  object  adjacent  to  the  line, 
sketching  its  bearing  with  respect  to  it.     The  nature  of  the 
ground  passed  over,  whether  orchard,  arable,  etc.,  may  also  with 
advantage  be  noted.     All  buildings  must  be  carefully  marked 
down;  also  streams,  ponds,  roads,  etc. 

3.  It  is  not  advisable  wholly  to  depend  upon  off-sets  for  the 
shape  of  a  hedge  or  fence  adjacent  to  a  line,  but  to  draw  it  as 
correctly  as  the  eye  will  indicate.     This  rule  holds  good  more 
particularly  with  respect  to  crooked  boundaries,  which  may  fre- 
quently cross  the  line  which  is  being  measured.     These  points 
must  be  carefully  noted.     We  refer  the  student  to  line  3  for 
a  good   illustration   of    a   boundary   crossing   the  line   being 
measured. 

4.  It  is  desirable,  whenever  any  line  being  measured  passes 
through  a  station  situated  upon  another  line,  to  sketch  down  the 
direction  of  the  line  so  passed,  and  to  mark  what  its  number  is 
upon  the  survey.     This  cannot  be  too  frequently  done,  as  it  will 
be  found  to  render  a  great  assistance  in  the  subsequent  operation 
of  plotting. 

5.  When  starting  upon  the  measurement  of  a  fresh  line,  the 
starting-point  should  have  placed  opposite  it  in  the  field-book 
the  direction  of  the  new  line  to  the  one  it  is  leaving,  as  nearly 
as  the  eye  can  do  so. 

If  the  student  looks  over  the  field-book  wo  have  just  given,  ho 
will  observe  at  the  commencement  of  each  lino  something  like 


the  following,  "  From  0  at  100  on 


This  simply  means 


that  the  line  about  to  bo  measured  and  entered  in  the  field-book 
commences  from  a  station  (0)  situated  at  100  links  from  the 

beginning  of  line  fp)  30,  and  that  you  turn  to  the  right  (  •    )• 

If  it  had  been    • ,  it  would  have  implied  that  you  turn  to  the 

left :  if  •  ,  or  •  ,  that  you  deviated  either  to  the  right  or  the 
left,  but  obliquely. 

In  commencing  to  "plot"  your  notes,  it  is  best  to  discard  all 
matters  of  detail,  such  as  off-sets,  and  all  notes  except  the  posi- 
tions of  stations  (0),  until  you  have  laid  down  your  skeleton 
plan,  that  is,  your  measured  lines.  These  will  be  marked  with 
a  finely-pointed  pencil,  so  that  when  you  subsequently  fill  in  your 
detail,  they  can  be  obliterated,  and  the  actual  plan  of  the  ground 
not  be  interfered  with.  Care  has  been  taken  in  the  foregoing 
notes  to  mark  in  considerable  detail  the  direction  of  streams, 
because  these  constitute  a  very  valuable  adjunct  to  farming 
property. 

We  now  leave  the  subject  in  the  student's  hands,  feeling  sure 
that  if  he  has  followed  us  carefully  through  every  part  of  our 
course,  he  cannot  fail,  after  a  little  actual  practice  upon  the 
ground,  to  portray  accurately  upon  paper  the  contour  of  any 
ordinary  portion  of  country. 

KEY  TO  EXERCISES  IN  LESSONS  IN  LAND-SUEVEYING.-II. 


EXERCISE  3. 

15  poles  515  links. 

EXERCISE  4. 

22-18  poles. 


EXERCISE  5. 
30  a.  2  rds.  1'665  poles. 

EXERCISE  6. 
3  rds.  34-147  poles. 


LESSONS     IN    FRENCH.— LXXVII. 

§  85. — COMPLEMENT  OF  ADJECTIVES  (continued). 

(3.)  As  may  be  seen  in  the  last  sentence  in  the  previous  lesson, 
an  adjective  is  not  always,  in  French,  followed  by  the  same 
preposition  as  the  corresponding  adjective  in  English.  Thus, 
after  the  adjective  content,  the  French  use  the  preposition  de 


(of),  whilst  after  its  English  equivalent  (pleased),  the  pre- 
position with  must  be  employed ;  in  order  therefore  to  help 
the  student  out  of  this  difficulty  we  have  given,  besides  lists  of 
adjectives  requiring  the  prepositions  de,  a,  and  others,  the 
following  rules : — 

(4.)  When  an  adjective  follows  the  verb  e'tre,  used  imper- 
sonally, the  preposition  de  is  placed  after  that  adjective,  and 
before  the  verb  following : — 


n  est  beau  de  mourir  pour  son 
pays. 

II  est  plus  aise1  d'etre  sage  pour 
les  autres  que  pour  soi-meme. 
LA  ROCHEFOUCAULD. 

n  est  plus  glorieux  de  se 
vaincre  soi-meme,  que  de  vaincre 
les  autres.  SCUD£RY. 


It  is  noble  to  die  f«r  one**  country. 

It  is  easier  to  be  wise  for  another 
titan  for  one's  self. 

It  is  more  glorious  to  conquer  one's- 
self  than  to  conquer  others. 


(5.)  It  should  be  recollected,  that  it  is  only  when  the  verb 
etre  is  impersonal,  that  it  requires  the  preposition  de.  In 
other  cases,  the  adjective  must  be  followed  by  the  preposition 
proper  to  it.  See  §  86,  87,  88,  89,  below. 


Cela  est  beau  a  voir. 
Cela  u'est  pas  aisd  &  faire. 


That  is  beautiful  to  see. 
That  is  not  easy  to  be  done  (easily 
done). 

(6.)  Adjectives  expressing  feelings  of  kindness  or  nnkindness 
to  men  or  animals  generally  require  the  preposition  envers : — 


II  est  affable  envers  tout  le 
monde. 

II  faut  etre  charitable  envers 
les  pauvres,  et  poli  envers  tout 
le  monde. 

Ne  soyez  pas  cruel  envers  les 
animaux. 


He  is  a/alle  to  everybody. 

We  must  be  charitable  to  the  poor, 
and  civil  to  everybody. 

Do  not  be  cruel  to  animals. 


§  86. — LIST  OF  ADJECTIVES  REQUIRING  THE  PREPOSITION  de. 


Absent  de,  absent  (from). 
Ambitieux  de,  ambitious  of. 
Amonreux  de,  in  love  \eith, 
Avide  de,  eager  for. 
Capable  de,  capable  of,  to. 
Complice  de,  accomplice  in. 
Content  de,  pleased  icith. 
Curieux  de,  curious  to. 
Dddaigneux  de,  disdaining  to. 
De'sireux  de,  desirous  to,  of. 
Different  de,  different  from. 
Digne  de,  worthy  of,  to. 
Envieux  de,  enm'ous  of. 
Esclave  de,  a  slave  to. 
Exempt  de,  e.tempt  from. 
Fier  de,  proud  of. 
Fort  de,  confident  in. 
Fou  de,  excessively  fond  of. 
Glorieux  de,  proud  of. 

Qui  vit  content  de  rien,  possede 
toute  chose.  BOILEAU. 

II  n'es't  pas  de  Eomain, 

Qui  ne  soit  desireux  de  vous 
donner  la  main.  CORNEILLE. 


Honteux  de,  ashamed  of. 
Impatient  de,  impatient  of. 
Incapable  de,  incapable  of. 
Inconsolable  de,  inconsolable  for. 
Indigne  de,  unworthy  o/. 
Iiidigne  de,  indignant  with. 
Inquiet  de,  uneasy  about. 
Ivre  de,  intoxicated  with. 
Las  de,  iceary  of. 
Me'content  de,  displeased  tcitlu 
Plein  de,/ull  of. 
Eavi  de,  glad  to,  of. 
Eeconnaissant  de,  grateful  for* 
Eedevable  de,  indebted  for. 
Soigneux  de,  careful  of,  to. 
Sur  de,  sure  of. 
Tributaire  de,  tributary  to. 
Victime  de,  wctim  of,  to. 
Vide  de,  void  of. 

He  who  lives  content  with  a  little 
possesses  all. 

There  is  no  Roman  that  is  not 
desirous  to  reach  you  his  hand. 


§  87. — LIST  OF  ADJECTIVES  REQUIRING  THE  PREPOSITION  a. 


Accessible  a,  accessible  (o. 
Adherent  a,  adhering  to. 
Agre'able  a,  agreeable  to. 
Aise'  a,  easy  to. 
Ante'rieur  a,  prior  to. 
Ardent  a,  zealous  for. 
Assidu  a,  assiduous  for. 
Attentif  a,  attentive  (o. 
Bon  a,  good  for. 
Cher  a,  dear  to. 
Conforms  a,  similar  to. 
Contraire  a,  contrary  to. 
Difficile  a,  difficult  to. 
Euclin  a,  prone  to. 
Etranger  a,  a  stranger  to, 
Exact  a,  exact  in. 
Facile  a,  easy  to. 
Fatal  a,  fatal  to. 


Favorable  a,  favourable  to. 
Formidable,  a,  formidable  to. 
Impenetrable  a,  impenetrable  to. 
Indispensable  a,  indispensable  to. 
Insensible  a,  insensible  to. 
Invisible  a,  invisible  to. 
Naturel  a,  natural  to. 
Ne"cessaire  a,  necessary  to. 
Nuisible  a,  7iurt/ul  to. 
Odieux  a,  odious  tot, 
Poste"rieur  a,  posterior  to. 
Preferable  a,  preferable  to. 
Propice  a,  propitious  to. 
Propre  a,  fit  for. 
Eebelle  a,  rebellious  towards, 
Bedoutable  a,  formidable  to. 
Semblable  a,  similar  to. 
Sujet  a,  subject  jto. 
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L'irnoranoe  tonjourt  est  pr*t«  a 
•'admirer.  Boiuuu. 

Insensible  ft  1*  Tie,  Insensible  ft  la 
mort, 

II  ne  salt  quund  U  reille,  11  ne  salt 
quand  il  dort.  RACINE. 


Ignorance  it  oltray*  ready  to  ad- 
min itself. 

Intemiblt  to  lift,  intentible  to 
death,  he  do**  not  know  w*«*  JU  u 
airuke,  or  vhtn  he  tltept. 


{  86.— ADJECTIVES  REQUIRING  A  DIFFERENT  PREPOSITION  IN 
FRENCH  AND  IN  KNUI.IHH,  NOT  INCLUDED  IN  TUB  ABOTI 

Ll8T,  WITH   THE   FOLLOWING   SlONiriCATION. 


Ron  pour,  kind  toward*,  devoted  to. 

pour,  par,  c«l«hrut<-J  for. 
lyuoruut  eu,  not  verted  in. 

Quiinil  ou  eit  bon  pour  tout  lo 
uiou.K',  ou  no  l'est  poor  peraoniM. 

C.  DKLAVIUNI. 

II  fut  ctMi-bro  par  M  doctriue, 
autuut  que  par  aa  naUaanoe. 

BOMUBT. 


Indulgent  pour,  induljtnt  toward*. 
Insolvent  avec,  in*oUnt  to. 

Whin  one  it  devoted  to  everybody, 
out  it  to  totcardt  nobody. 

Ht  was  celebrated  for  hit  doctrine, 
at  veil  at  for  hit  birth. 


Nor*. — It  must  not  bo  forgotten,  that  when  the  verb  etre  in 
nsed  impersonally  before  tho  adjectives  contained  in  the  lists 
above,  these  adjectives  become  subject  to  Rule  (4.),  §  85 : — 


II    est   indispensable   dVtudicr 
beaucoup  pour  devenir  savant. 


It  u  indispentablt  to  study  much, 
to  become,  learned. 


§  89. — IMPORTANT  RULES  ON  THE  CONSTRUCTION  OF  AD- 
JXCTIVK8  WITH  DIFFERENT  PREPOSITIONS. 

(1.)  A  noun  may  bo  followed  by  two  or  more  adjectives, 
bavin?  one  and  tho  same  complement,  provided  those  adjec- 
tives require  the  same  prepositions  after  them  ;  thus  we  may 
say  : — 

Co  pore  eat  utile  et  cher  a  sa 
famillo.          QIKAULT  DUVIVIER. 
La   religion   est    ut5cessuiro    et 


naturello  a  1'honime. 

ANONYMOUS. 


That  father  it  useful  and  dear  to 
hit  family. 

fifty  ion  is  necessary  and  natural 
to  man. 


These  two  sentences  are  correct,  because  tho  adjectives,  utile 
and  cher,  in  the  first,  and  necessaire  and  naturel,  in  the 
second,  require  the  same  preposition  a. 

(2.)  We  could  not,  in  the  first  of  these  two  sentences,  sub- 
stitute the  adjective  ch6ri  (beloved)  for  the  word  cher,  and  say, 
as  in  English,  That  father  is  useful  TO,  and  beloved  BY  his  family. 
Such  a  construction  in  French  is  never  admissible.  We  must 
say,  That  father  is  useful  to  his  family,  and  is  beloved  by  them ; 
because  the  adjective  cheri  requires  the  preposition  do,  or  its 
substitute,  the  relative  pronoun  en  [§  40,  (17.)].*  Ce  pere  est 
utile  a  sa  famille  et  en  est  cheri. 


§  90. — DETERMINATIVE  ADJECTIVES. — DEMONSTRATIVE 
ADJECTIVES. 

The  demonstrative  adjective,  which  must  not  be  confounded 
with  the  demonstrative  pronoun  [§  37.],  always  precedes  the 
noun,  and  must  be  repeated  before  every  substantive.  It  as- 
sumes the  gender  and  number  of  the  word  which  it  determines 
[§21,  (1.)]:- 


Get   air   pur,    CCS   gazons,   cette 

voute  mobile : 
Ici  tout  plait  au  coeur,  tout  en- 

chante  les  yeui.  CAETEL. 


Tliat  pure  air,  that  turf,  that 
changing  vault;  hert  every  t/i;iij 
pleases  the  heart  and  charms  the 
eyes. 


§  91. — AGREEMENT,  REPETITION,  AND  PLACE  OF  THE 
POSSESSIVE  ADJECTIVE. 

We  have  said  [§  22,  (2.)]  that  tho  possessive  adjective  assumes 
the  gender  and  number  of  the  object  possessed,  and  (4.)  that  it 
must  be  repeated  before  every  noun.  The  place  of  the  posses- 
sive adjective  is  the  same  in  French  as  in  English,  that  is, 


*  The  rule  with  regard  to  the  object  of  verbs  is  equally  imperative. 
We  could  not  say  in  French,  as  in  English,  Every  week  I  write  letters  TO, 
and  rectivt  letters  FROM,  my  brother.  We  must  say,  Every  week  I  write 
letters  to  my  brother,  and  receive  «ome  from  him  :  Toutes  let  semaines 
j'^cris  des  lettres  a  mon  frcre,  et  j'en  recou  de  lui. 


before  the  noon.     Th*ae  adjective*  mut  not  be  confounded 
with  the  possessive  pronouns  [j  35,  (2.)]  :— 


mes  I      My   fatker,  mother,  and 


MOB  pen,  BUI  mire  et 
•own  Boot  arrives. 


§  92.— REMARKS  on  TUB  POMEMITI  ADJ*CTIVM. 

(1.)  It  has  been  said  [§  77,  (9.)]  that  the  French  DM  the 
article  instead  of  the  possessive  adjective,  when  alluding  to  the 
parts  of  the  body.  This,  however,  most  only  take  plaee  where 
the  possession  is  otherwise  sufficiently  explained.  We  most 
say,  for  instance, — 

My  tuad  atktt  (I  SMW  •  JMM  >» 
tkttuad). 

Charlet  kas  brekr*  kit  arm. 

beoanso  the  possession  is  sufficiently  explained  by  the  pro* 
nonns  je  in  the  first  instance,  and  M  in  the  second.  Bat,  we 
must  say, — 

Je  vois  que  mon  bras  «nfle.         1      I  tte  that  my  arm  nteUt. 

because  without  mon,  the  possessor  of  the  arm  would  not  b\ 
indicated. 

(2.)  The  English  expressions,  a  look  of  mine,  a  eourin  of  hit, 
cannot  bo  translated  literally  into  French.  We  must  say  nn 
de  mes  amis,  one  of  my  friendt ;  un  de  ses  cousins,  one  of  hit 


J-ai  mal  a  la  UU. 
Charles  t'est  ca«a.!  le  bras. 


Citmn  et  Carbon,  un  de  ses 
lieutenants,  •«  camperent  sur 
les  bords  du  Tibre.  VEKTOT. 


Ciniia  and  Carbo,  a  lieutenant  oj 
hit,  encamped  on  the  bankt  of  the 
Tiber. 


(3.)  In  familiar  or  jocose  style,  we  sometimes  nse  the  posses- 
sive pronoun,  mien,  tien,  sien,  without  the  article,  to  express 
the  same  relation  : — 

A  travers  d'un  mien  prl,  cer- 
tain aeon  passa,  RACINE. 
Un  mien  cousin  est  juge-maire. 
LA  FONTAINE. 


Through   a   meadow  •/ 
younj  att  patted. 

A  eourin  of  mine  u  judge   and 
mayor. 


(4.)  When  the  possessor  is  an  inanimate  object,  the  adjec- 
tives son,  sa,  sea,  leur,  leurs  can  be  placed  before  the  object 
possessed  only  when  the  possessor  and  the  thing  possessed 
appear  in  the  same  clause : — 

The  country  hat  Hi  pleasure*. 
Thoie      languages      hare      their 
beauties. 

(5.)  When  the  inanimate  possessor  is  not  the  subject  of  the 
clause  in  which  the  possession  is  expressed,  but  of  a  pre- 
ceding one,  the  article  and  the  relative  pronoun  en  are  used 

[§40,  (17.),  §107]:- 


La  campagne  a 

Ces  laugues  ont  leurs  bcauU'a. 


That  book  it  veil  printed,  <tt 
paper  (the  paper  of  U)  it  excellent. 

I  inhabit  tht  country;  itt  ylta- 
turet  (the  pltaturtt  of  it)  art  with- 
out number. 

Those  languages  art  rurh,  I  ad- 
mire thtir  beauties  (Oie  beauties  of 
them). 

(6.)  Exception:  The  possession  may  be  expressed  by  son, 
sa,  ses,  leur,  leurs,  although  the  possessor  is  not  the  subject  of 
the  same  clause,  when  the  thing  possessed  is  the  complement  of 
a  preposition : — 


Ce  livre  eat  bien  iraprime,  le 
papier  en  est  excellent. 

J'habito  la  campagne ;  les  ogr^- 
ments  en  sont  sans  nombre. 

Ces  lanijues  sont  riches,  j'en 
admire  les  beaut.:s.  NOEL. 


Paris  est  uno  ville  remarquable ; 
les  Strangers  admirent  la  beauW 
do  ses  c.htii.vs.  NOIL. 


Pan*  it  a  remarkable  ciXy,  for- 
eignert  admin  the  beauty  of  itt 
tdijUet. 


§  93. — NUMERAL  ADJECTIVES. 

(1.)  The  cardinal  number  used  simply  to  indicate  number, 
not  order,  precedes  the  noun. 

(2.)  When  nsed  to  indicate  order  [§  27,  (3.)],  the  cardinal 
number  generally  follows  the  noon,  except  when  indicating 
tho  day  of  tho  month  [§  27,  (1.)]  :— 

Leon  dlX-Chapitre  dlx.  Leo  (JU  Ttn*.-CI*pttr  torn. 
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THE  POPULAR  EDUCATOR. 


(3.)  The  ordinal  number  is  placed  before  the  noun  : — 
La  dixieme  anmSe.  The  tenth  year. 

(4.)  It  follows  the  words  chapitre,  livre,  article,  page,  etc., 
in  the  division  of  books,  agreements,  etc. : — 

Livre  Sixieme,  chapitre  dixieme.     Sixth  look,  tenth  chapter. 


LESSONS  IN  ENGLISH.— L. 

THE  VERBS  HAVE,  DO,   WILL,   SHALL,  MAT,  CAN,   OUGHT, 
MUST. 

To  have,  when  uncombined  with  another  verb,  is  formed  as  in 
the  paradigm  exhibited  below.  It  will  be  noticed  that  in  its 
uncombined  form  the  verb  to  have  denotes  possession.  In  the 
uncombined  form  of  the  verb  the  principal  parts  are  have, 
having,  had. 

PARADIGM  OP  "  TO  HAVE." — INDEPENDENT  FORM. 

Present  Tense. 
8.  1. 1  have.          P.  1.  "We  have. 

2.  Thou  hast.         2.  You  have. 

3.  He  has.  3.  They  have. 


Post  Tense. 
S.  1. 1  had.  P.  1.  We  had. 

2.  Thou  hadst.        2.  You  had. 

3.  He  had.  3.  They  had. 


Infinitive,  to  have;  present  participle,  having;  past  parti- 
ciple, had.  The  dependent  form  is  produced  by  simply  prefix- 
ing if  to  the  parts.  The  elliptical  form  is  produced  by  prefixing 
if  to  the  parts,  and  substituting  have  for  hast  and  has.  The 
imperative  form  also  ia  produced  by  placing  the  pronouns  of 
the  second  person  singular  and  plural  after  the  form  have. 

By  repeating  the  word  had  another  form  or  tense  is  produced, 
which  commonly  bears  the  name  of  "  the  pluperfect  tense." 

Tho  pluperfect  tense  of  have  is,  I  had  had,  thou  hadst  had, 
he  had  had,  we  had  had,  you  had  had,  etc. 

Pluperfect  properly  means  'more  than  perfect.  In  reality  this 
form  I  had  had  denotes  an  action  past  in  relation  to  another 
past  action.  Let 

A  (pluperfect),     B  (perfect),     C  (present), 

represent  three  distinct  actions,  of  which  C,  now  going  on,  is 
called  present ;  B,  over  and  gone,  is  in  regard  to  C  past ;  and  A, 
over  and  gone  in  regard  to  B,  is  past  to  a  past.  The  action  C, 
then,  is  in  the  present  tense,  B  is  in  the  perfect  tense,  and  A  ia 
in  the  pluperfect  tense. 

Thus,  in  the  verb  to  have  we  find 

A   SIMPLE   STATE  and  A   COMPOUND   STATE. 

I  had  had. 
I  have,  I  had.  I  shall  have. 

I  shall  have  had. 

But  to  have  performs  also  a  combined  office.  Entering  into 
alliance  with  the  past  participle  of  the  verb  to  be,  it  adds  other 
forms  to  the  verb  to  be,  thus  :  — 

I  have  been,  I  had  been,  having  been. 

Instead  of  the  participle  been,  we  might  employ  the  past  par- 
ticiple had,  and  then  we  obtain  this  form  : — 

I  have  had,  I  had  had,  having  had. 

Now  the  compound  forms  "I  have  been,"  "I  have  had," 
viewed  etymologically,  are  very  curious.  "  I  have  been,"  is  I 
hold,  I  possess  the  fact  of  being  in  past  time ;  in  the  past  I  was, 
and  that  was  is  still  in  my  hands.  So  "  I  have  had  "  is  the 
same  as  I  had  something  in  past  time,  and  have  or  hold  that 
something  still.  But  "  I  had  had  "  means  that  the  thing  which 
I  possessed  in  past  time  I  possessed  before  that  past  began  to 
be ;  as — 

I  had  already  had  my  supper  when  your  father  entered. 

The  verb  to  have  combines  with  verbs  in  general,  thus  : — 

I  have  touched,  I  had  touched,  having  touched,  having  been  touched. 

Had,  the  past  tense  of  to  have,  is  sometimes  used  to  express 
a  desire  or  a  condition ;  as — 

"  If  the  mighty  works  had  been  done  in  Tyre  and  Sidon."  (Luke 
xii.  3). 

Standing  by  itself,  the  verb  to  do  has  a  very  comprehensive 
signification. 

Do  becomes  did  in  the  past  tense. 

Do  is  also  employed  in  combination.  In  combination,  do 
slightly  varies  in  form  from  do  as  uncombined,  thus  : — 


DO   UNCOMBINED. 

S.  I  do.  PI.  We  do. 

Thou  doest.  You  do. 

He  does  or  doeth.          They  do. 


DO   COMBUSTED. 

S.  I  do  love.  PI.  We  do  love. 
Thou  dost  love.  You  do  love. 
He  does  love.  They  do  love. 

In  combination  do  is  a  very  useful  verb.  Do  placed  before  a 
word  of  general  import,  produces  what  may  bo  termed  the  em- 
phatic form,  as  I  do  love,  I  did  love.  This  form  is  found  only 
in  the  present  tense  and  in  the  past  tense.  Do  also  before  the 
verb,  but  with  the  pronoun  after  itself,  produces  the  interroga- 
tive form,  as,  do  I  love  ?  did  I  love  ?  By  the  introduction  of  not 
we  obtain  the  emphatic  negative  and  the  emphatic  interrogative. 
Another  form  may  be  called  the  substitutional,  namely,  that  in 
which  do  stands  as  a  substitute  for  a  verb  immediately  pre- 
ceding, as,  "  do  you  love  learning?  "  "I  do."  Thus  we  have 
the  ensuing  forms  : — • 

The  Emphatic  Affirmative. — I  do  love  learning. 

The  Emphatic  Negative. — I  do  not  love  learning1. 

The  Interrogative. — Do  you  love  learning  ? 

The  Emphatic  Interrogative. — Do  you  not  love  learning  ? 

Tlie  Sulstitutional, —  Do  you  love  learning  ?     1 do;  I  do  not. 

I  may  exhibit  these  forms  with  the  verb  touch :  for  example— 

I  do  touch ;  I  do  not  touch ;  do  I  touch  ?  do  I  not  touch  ?  you 
touch,  but  I  do  not.  So  I  did  touch,  etc. 

In  the  passive,  the  emphasis  is  given  by  accent — that  is,  the 
stress  of  the  voice  is  thrown  on  the  emphatic  or  important 
words  :  for  example,  "  You  are  touched.' '  "  No !  I  am  not 
touched;  are  you  touched  ?  " — "Yes,  I  am  touched."  The  em- 
phasis may  be  varied  according  to  the  sense. 

Shall  and  will  are  two  verbs  which  are  of  great  service  in  the 
English  language.  How  to  employ  them  correctly  is  often  found 
a  great  difficulty  with  people  who  are  not  English  by  birth,  and 
even  in  England  their  use  is  somewhat  variable. 

Shall  comes  from  the  German  sollen,  which  denotes  duty^ 
obligation,  or  necessity,  as  depending  on  the  will  of  another. 
Will  comes  from  the  German  wollen,  which  denotes  determina- 
tion depending  on  your  own  will ;  as — 

"  The  wise  s7mll  inherit  glory,  but  shame  s7mll  be  the  promotion  of 
fools."  (Prov.  iii.  35.) 

'  His  enemies  will  I  clothe  with  shame,  but  upon  himself  shall  his 
cro  vu  flourish."  (Psalm  cxxxii.  18.) 

A  more  or  less  marked  reference  to  these  distinctive  meanings 
runs  through  the  application  of  these  words.  Let  us  take  a  few 
instances : — 

I  shall  go.  Thou  shalt  go. 

I  will  go.  Thou  wilt  go. 

When  a  person  says  "  I  shall  go  home  this  evening,"  he  an- 
nounces a  future  event  as  a  matter  settled  and  fixed  by  con- 
siderations independently  of  himself ;  but  when  he  declares  "  I 
will  go  homo  this  evening,"  he  speaks  of  a  future  event  as 
having  its  cause  and  its  accomplishment  in  his  own  mind. 

"  Thou  shalt  go  "  announces  my  resolution ;  "  thou  wilt  go,'* 
declares  thine. 

I  shall  now  give  some  instances  of  the  use  of  shall  and 
will,  to  which  the  student  should  pay  close  attention. 

Will,  when  it  signifies  strictly  to  determine,  may  stand  by 
itself,  and  is  formed  rather  differently  from  will  when  used  in. 
combination;  as — 


Will   UNCOMBINED. 

I  will.  We  will. 

Thou  wiliest.         You  will. 
He  wills.  They  will. 


Will  COMBINED. 

I  will  read.  We  will  read. 

Thou  wilt  read.       You  will  read. 
He  will  read.          They  will  read. 


The  uncombined  form  is,  the  student  will  see,  the  ordinary 
form,  as,  thou  touchesf,  ho  touches. 

This  uncombined  form  must  not  be  confounded  with  the 
elliptical  form ;  as — 

"  Will  he  go  ?  "     Answer,  "  He  will." 

That  is,  "he  will  go,"  the  elliptical  word,  or  the  word  omitted, 
being  go.  Shall  is  occasionally  employed  in  the  same  or  a- 
similar  manner ;  as — 

"He  will  not  go."     "  But  he  shall." 

Will  has  a  past  form,  namely,  ivould  ;  and  shall  has  a  past 
form,  namely,  should.  Would  and  should  retain  the  meanings 
of  their  primitives  will  and  shall.  But  those  meanings  undergo 
modifications.  I  give  some  examples  : — 

Would  DENOTING  WILLINGNESS. — I  would  come  to  you,  if  I  could. 

Should  DENOTING  DuTT.— I  should  study  more  diligently,  but  I  am  idle. 
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Would  sometimes  denotes  a  wish;   as,  "Would   that    the 

play  were  «  '-mid  sometimes  expresses  a  condition : 

aid  the  French  invado  England,  they  will  be 

•Mly  boaton."     Would  may  signify  a  habit;   a*,  " ho 

.vander  abroad  like  a  distracted  pornon." 

i  should  may  exist  in  an  indicative  (or  independent) 
and  iu  a  dependent  form  $  a* — 


I  should  like  some  milk.       I          If  I  should  like  some  milk. 

It  in  impossible  to  find  any  ono  word  which  comprises  all  tho 

compass  of  moaning  involved  in  will  and  shall  or  in  would 

and   «/  however,   will  and   shall  invariably  denote 

•\,  whatever   else  they   denote,  they  may  be  taken   as 

signs  of  tho  future  tense  in  English ;  and  as  mould  and  should 

a  condition,  they  may  be  considered  as  forming 

a  conditional  tense  or  form.     Thus  arise  these  forms : — 

THE  FUTURE  TENSE  OF  THE  VERB  "TO  TEACH." 

I  shall,  thou  wilt,  he  will,  we  shall,  you  will,  they  will— teach. 

Shall  and  will  combine  with  have  and  been,  making  other 
forms  of  tho  verb  with  correspondent  modifications  of  import: 
as,  I  shall  havo  taught ;  I  shall  bo  taught ;  they  will  havo  been 
taught.  There  are  yet  two  forms  of  will  and  shall  which  must 
bo  distinctly  presented,  thus  : — 

ABSOLUTE   FOEM. 

1.  I  will,  I  shall.  We  will,  we  shall. 

2.  Thou  wilt,  thou  shalt.  You  will,  you  shall. 

3.  Ho  will,  he  shall.  They  will,  they  shall. 

CONDITIONAL   FORM. 

1.  I  would,  I  should.  We  would,  we  should. 

2.  Thou  wouldst,  thou  shouldst.        You  would,  you  should. 

3.  He  would,  he  should.  They  would,  they  should. 

Will  has  a  participial  form  used  as  an  adjective,  namely, 
willing;  as — 

A  willing  mind  learns  with  ease  and  makes  rapid  progress. 

The  infinitive  to  will  is  sometimes  used  ;  as — 

"Simply  to  will  anything  is  of  nature;  but  to  will  what  hi  good,  is 
of  graoe." — Cruden. 

Shall  is  without  participle  and  without  infinitive. 

The  verb  may,  from  tho  German  mogcn,  indicates  permission 
and  ability,  and  is  used  in  the  expression  of  a  wish;  as — 

Permission. — Having  done  your  work,  you  may  leave  the  room. 

Ability.— In  tho  docks  at  Liverpool  you  may  see  ships  of  all  nations. 

Wish. — May  a  thousand  blessings  come  on  your  family. 

Tho  past  tense  of  may  is  might,  in  German  mochte.  The 
idea  of  permission  more  nearly  disappears  in  might  than  iii 
may.  I  subjoin  some  exemplifications  of  its  use  : — 

Yon  might  aid  me  if  you  would. 

A  visit  to  Madeira  might  restore  his  health. 

They  wished  I  might  succeed. 

It  is  hardly  correct  to  describe  may  as  a  present  and  migh 
as  a  post  tense.  "  I  might  go  if  ho  came,"  "  I  may  go  i 
he  comes."  Here  might  implies  tho  present  as  much  as  may 
Both,  indeed,  denote  a  present  possibility,  but  a  future  and 
contingent  act.  "  I  may  go  "  and  "  I  will  go ' '  are  forms  pretty 
nearly  free  from  conditions  of  time  or  manner,  that  is,  thej 
approach  to  absolute  forms.  The  other  epithet — namely,  con 
ditional — is  more  suitable  than  the  term  past. 

Absolute. — I  may,  etc.  Conditional. — I  might,  etc. 

In  what  are  called  "  the  auxiliary  verbs  " — namely,  shall,  will, 
may,  can,  etc. — the  third  person  singular  has  no  specific  ter- 
mination; as — 

He  shall,  he  will,  he  may,  ho  can  love. 

May  and  might  enter  into  combination  with  parts  of  be  and 


Still  farther  is  the  idea  carried  so  as  to  embrace  ability  01 
any  kind ;  as — 

I  can  shoot  that  dew  t  tb*  child  esa  walk  aloe*. 

Of  even  inanimate  objects  may  the  term  can  be  used,  though 
>y  no  means  generally ;  as— 

It  eanaot  be  that  jou  have  eossaittod  a  Ihsft.  Cam  gold  he  melted  I 

Tho  absolute  form  can  becomes  in  the  conditional  form  could/ 
as  is  exemplified  in  the  following  remark  : — 

lie  could,  if  be  would,  disclose  the  whole  nutter. 

Can  and  could  unite  with  be,  have,  etc. ;  as— 

I  can  be,  I  can  have  beta ;  I  could  bs,  I  could  have  beta  j  I  ear 
relate,  I  could  relate. 

Could  is  sometimes  employed  in  the  way  of  entreaty,  so  as  t- 
soften  the  force  of  a  request;  as — 

Could  you  let  me  see  the  uews|i«y«r  f 

These  verbs,  namely,  be,  have,  eon,  may,  ihall,  trill,  are  com- 
monly called  auxiliary  verlt,  since  by  their  aid  (in  Latin 
auxtttunt)  the  ordinary  verbs  are  formed  or  conjugated. 

If  you  will  look  a  little  more  closely  into  the  import  of  these 
that  are  called  auxiliary  verbs,  yon  will  find  that,  like  mutt  and 
let,  they  do  not  express  an  act  of  their  own,  so  much  an  qualify 
tho  act  expressed  in  another  verb ;  as,  I  may  lore,  I  can  lore,  I 
must  love.  As,  then,  their  function  is  to  qualify  the  verbs  with 
which  they  are  connected,  they  may  receive  the  name  of 
qualifiers,  or  qualifying  verbi;  they  might  be  called  modal 
verbs,  since  they  express  tho  mode  or  manner  of  an  action. 

The  verb  must  has  but  this  one  form.  Coming  from  the 
German  mussen,  mutt  denotes  necessity ;  as— 

"Can  you  sing?"  "Yes;  but  I  miut  not:  my  medical  man  has 
forbidden  me  to  sing." 

Must  combines  with  parts  of  be  and  have;  as — 

The  child  must  bo  well  educated.  The  man  who  did  that  most  have 
been  mad.  The  ship  must  be  put  about. 

Let,  from  the  German  lasscn,  to  allow  or  permit,  presents  it 4 
primitive  and  independent  force  in  the  phrase  to  let ;  as  "  this 
house  (is)  to  let." 

Let,  signifying  to  allow,  or  expressing  request  or  command;  is 
illustrated  in  the  following  examples  : — 

Permission. — "  Pharaoh  said,  I  will  let  you  go."     (Exod.  viiL) 
Rviuest. — "  Lot   me  not  wander  from  thy  commandments."     (Ps. 
cxix.  10.) 

Command. — "  Let  that  bird  alone." 

Thus  let  comes  to  aid  in  forming  what  is  commonly  called 
"the  imperative  mood,"  or  the  mood  of  command;  as — 
"  Let  him  go  " — that  is,  "  allow  him  to  go." 
The  imperative  mood  is  commonly  given  thus — 

Singular.  1.  Let  mo  speak.  Plural.   Let  us  speak. 

2.  Speak  thou.  Speak  ye. 

3.  Let  him  speak.  Let  them  speak. 

Ought  is  a  post  form  of  the  verb  to  owe. 

To  owe  formerly  signified  to  be  under  an  obligation  ;  as— 

"  A  son  owes  help  and  honour  to  his  father."— Holy  Day. 

In  its  original  meaning  owe  (tho  same  as  own)  meant  to  have, 
to  possess.  What  a  man  has  or  possesses  is  his  own,  hence  to 
owe  came  to  signify  what  is  now  signified  by  our  verb  to  own. 
A  general  sense  of  obligation  is  now  expressed  by  ought,  as 
"you  ought  to  go,"  the  present  form  in  this  acceptation  having 
become  obsolete. 

Dare,  connected  with  the  German  diirfcn,  has  for  its  past 
form  durst ;  also  dared. 


have,  as  well  as  with  parts  of  ordinary  verbs  ;  as — 

I  may  have,  I  might  have ;  I  may  be,  I  might  be ;  I  may  love ;  I 
may  have  taught ;  I  might  have  sung  ;  I  might  read. 

Can,  from  the  German  kunnen,  to  "know,  to  be  able,  and  con- 
nected with  our  cunning,  that  is,  skill,  and  our  king— that  is, 
the  man  who  has  power  in  virtue  of  his  knowledge — signifies 
inherent  power,  especially  arising  from  knowledge. 

The  idea  is  generalised ;  any  internal  power  or  faculty,  and 
BO  instinctive  faculties,  are  expressed  by  can ;  as — 

The  bird  can  fly ;  the  dog  can  bark ;  the  fish  can  swim. 


Dare  qualifies  the  verb  before  which  it  stands  no  lew  than 


may; 


I  may  say. 
I  dare  say. 


I  can  say. 
I  must  say. 


Nor  does  I  will  say  essentially  differ  from  tho  otherforms. 
Indeed,  the  forms  may  be  arranged  in  a  rising  scale,  extendirg 
from  ability  to  determination  :  thus  — 

I  can  say  ;  I  may  say  ;  I  dart  say  }  I  w«ut  say  }  I  mH  s*y. 

Can,  may,  dare,  must,  will,  are  independent  verbs  in  each 
case  governing  the  infinitive  «ay. 
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LESSONS    IN    GEOLOGY.— XXII. 

THE  JUEASSIC  FORMATION— LIAS. 

IMMEDIATELY  succeeding  the  Triassic  group  in  an  ascending 
order  is  the  Jurassic  formation.  These  series  of  rocks  have  taken 
their  name  from  the  fact  that  they  are  extensively  developed 
in  the  region  of  the  Jura  mountains.  In  our  own  country  they 
occupy  a  marked  position,  stretching  diagonally  across  the  island 
from  Dorsetshire  to  the  north  of  Yorkshire,  in  a  band  which 
averages  in  breadth  some  thirty  miles.  The  Jurassic  formation 
contains  two  notable  mem- 
bers— the  Oolite  and  the 
Lias.  The  oolite  rocks  are 
peculiar  for  the  manner  in 
which  their  grains  are 
agglomerated.  The  rocks 
appear  as  if  formed  of  the 
minute  roe  of  fish,  hence 
their  name  from  the  Greek, 
(aov(o'-on),  an  egg;  but  the 
student  must  not  suppose 
that  this  oolitic  structure 
is  confined  to  the  rocks 
of  this  period.  It  is  here 
that  it  finds  its  chief  pro- 
minence. The  lower  mem- 
ber of  the  group,  the  lias, 
is  also  specially  interest- 
ing for  the  remarkable  evi- 
dences it  contains  of  rep- 
tile life.  As  it  meets  us 
as  we  ascend  from  the 
trias,  we  shall  consider  it 

first. 

THE  LIAS. 

Although  there  are  many 
reasons  why  the  lias  should 
be  elevated  into  a  distinct 
formation,  yet  geologists 
usually  class  it  with  the 
oolite.  They  appear  toge- 
ther, and  generally  the 
strata  at  their  juncture 
are  conformable.  There  is 
an  example,  however,  in 
the  Jnra  where  this  is  not 
the  case.  The  name  lias 
is  an  English  provincial 
name,  expressive  of  the 
appearance  of  a  lias  sec- 
tion as  it  catches  the  eye ; 
the  alternations  of  grey 
limestone  rock,  whose  thin 
bands  are  separated  from 
each  other  by  dark  bands 
of  argillaceous  deposit, 
give  a  riband  appearance 
to  the  rocks,  or  as  if  layers 
above  layers  had  been 
superimposed  to  accumu- 
late the  beds. 

These  peculiar  beds  are 
the  lowest  members  of  the 
group,  and  are  known  by 
the  name  of  "  lias  rock." 
Clay  greatly  predominates, 

and  the  whole  complexion  of  the  deposits  points  to  a  marine 
formation  carried  on  during  tranquil  times,  and  away  even 
from  the  commotions  of  a  shore.  Throughout  the  whole  of 
its  length  there  is  no  appearance  of  nnconformable  strata, 
but  the  bands  retain  their  respective  positions.  This  is  the 
more  remarkable,  since  we  find  many  zones  distinctly  marked  by 
certain  ammonites.  Other  shells  pass  from  one  zone  into 
another,  gradually  dying  out,  but  the  ammonite  peculiar  to  the 
zone  almost  wholly  disappears  suddenly.  In  a  time  of  great 
disturbance  or  rapid  change,  when  the  sea-bed  became  elevated 
aoove  the  water,  or  the  nature  of  the  deposit  altered  abruptly, 
such  a  change  in  the  life  occupying  the  ocean-bed  would  not  be 


remarkable ;  but  to  find  a  generation  of  ammonites  becoming 
extinct,  while  to  all  appearance  the  conditions  of  their  existence 
remained  unchanged,  is,  to  say  the  least,  peculiar.  Probably 
the  least  objectionable  explanation  of  the  fact  is,  that  vast  and 
long  pauses  occurred  during  the  deposition  of  the  lias  strata, 
such  pauses  as  gave  time  for  a  species  to  die  out ;  and  when  the 
deposition  re-commenced,  there  were  very  few  representatives 
of  the  ammonites  of  the  last  age,  and  these  smitten  with  the 
decay  of  their  species  did  not  revive,  but  soon  submitted  to  the 
fossilising  process.  Although  the  lias  is  wanting  in  violent 

transitions,  yet  it  is  well 
capable  of  subdivision  into 
Upper  Lias,  Middle  Lias, 
and  Lower  Lias. 

The  Lower  Lias. — Su- 
perincumbent on  the  bone- 
bed  which  caps  the  trias  is 
the  "  lias  rock,"  an  assem- 
blage of  laminated  lime- 
stones which  are  parted 
from  each  other  by  the  pe- 
culiar layers  of  clay  which 
have  provided  the  whole 
group  with  its  name.  Some- 
times these  layers  of  clay 
and  limestones  run  toge- 
ther into  one  consolidated 
stratum.  The  clay  is  usually 
devoid  of  organic  remains, 
while  the  limestone  is  fos- 
siliferous.  This  lower  lias 
averages  from  600  to  900 
feet  in  thickness,  and  has 
been  divided  into  no  less 
than  six  zones  of  life,  each 
marked  by  its  own  pecu- 
liar fossils. 

The  Middle  Lias  is  a 
marlstone  series  composed 
of  calcareous  sandy  beds, 
which  contain  deposits  of 
iron.  The  Cleveland  iron 
works,  which  in  the  last 
few  years  have  altered  the 
whole  character  of  that 
agricultural  district,  are 
established  on  a  band  of 
ironstone  occurring  at  the 
lias,  which  is  often  sixteen 
feet  thick,  and  is  said  to 
cover  some  hundreds  of 
square  miles,  producing 
on  an  average  20,000  to 
30,000  tons  per  acre. 

The  Upper  Lias  contains 
the  clay  shales  largely  de- 
veloped in  Yorkshire.  It 
is  full  of  belemnites  and 
ammonites,  and  is  valuable 
for  the  quantities  of  iron 
pyrites  it  contains.  This 
mineral,  upon  certain  treat- 
ment, can  be  made  to  give 
up  its  sulphur ;  but  it  is 
chiefly  employed  in  the 
manufacture  of  sulphuric 

acid.  The  same  deposit  also  yields  clay,  from  which  alum 
(sulphate  of  alumina)  is  procured.  The  limestones  are  used 
for  mortar,  and  the  Yorkshire  cliffs  in  the  neighbourhood 
of  Filey  are  mined — if  running  holes,  like  rabbit  burrows,  into 
the  clay  can  be  called  mining — for  calcareous  nodules,  called 
septaria,  which  are  ground  down  and  pulverised  for  hydraulic 
mortar.  The  septaria  are  concretionary  nodules,  which  in  their 
shrinkage  radiate  in  cracks  from  the  centre;  these  cracks 
become  filled  in  with  crystallised  carbonate  of  lime.  Frequently 
a  thin  section  of  a  septaria  is  polished  and  mounted  as  an  orna- 
mental table.  In  these  clays  are  also  deposits  of  jet,  which  is 
a  lustrous  variety  of  coal,  being  fossilised  wood  which  has 
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undergone  a  peculiar  bitnminisation,  probably  due  to  the  ira- 
a  a  nature  of  the  clay  in  which  it  wu  embedded.  On 
account  of  it*  lightness  and  being  niuoeptible  of  a  very  high 
polish,  it  is  inuoh  used  in  making  ornament*.  The  Whitby  coal- 
bed  is  a  Hassle  dopoiit. 

The  fauna  of  the  period  is  diversified  and  interesting.  Many 
of  the  beds  being  profusely  fossiliferous,  the  limestone  is  some- 
times  called  Qrypbite  limestone,  from  the  great  number  of 
gryphroa  it  contains  (Fig.  104).  Of  the  ammonites  upwards  of 
120  species  have  been  discovered  in  the  lias.  These  oophalapods 
are  so  restricted  to  certain  beds  that,  as  we  have  said,  the  occur- 
rence of  a  specimen  frequently  decides  the  position  of  the  bed. 

At  the  base  of  the  lower  lias,  for  instance,  two  beds  occur. 

The  upper  and  larger  is  distinguished  by  the  Ammonite*  Buck- 

Fig.  105),  while  the  A.  planarbit  (Fig.  106)  characterises 

the  lower  one.     These  ammonites  are  found  with  every  possible 

variety  of  external  markings,  from  the  smooth  A.  planorbit  to 


rates  are  found  of  every  sii«,  from  half  an  inch  in  length  to  a 
foot 

We  have  often  enumerated  the  tyirijtrt  amongst  the  fossa* 
of  the  strata  we  have  passed  through ;  but  they  do  not  seem  to 
have  survived  the  liasaio  period.  Several  species  are  found  in 
the  lias,  but  none  above  it  Many  fish  of  the  ganoid  and  the 
plaooid  tribe*  appear.  The  JSckomodus  (Fig.  HO)  is  almost 
exclusively  liassio,  and  will  five  an  idea  of  many  of  the  flab  of 
the  period. 

But  by  far  the  moat  interesting  feature  in  the  life  of  the  age 
is  the  appearance  of  reptiles  of  extraordinary  sue  aad  structure 
A  glance  at  the  skeletons  of  the  /eUAyoMwnu  (Fig.  Ill)  aad 
the  PUtiowurui  (Fig.  112),  and  the  ideal  sketch  of  the  liaesic 
forest  where  the  restored  creatures  are  in  their  native  element. 
will  at  onoe,  without  description,  give  an  idea  of  the  peculiarities 
of  the  monsters.  One  specimen  of  the  ichthyosaurus  taken  froso 
the  lias,  and  now  in  the  British  Museum,  measures  twenty-four 


IDEAL    FLORA   AND   FAUNA   OF   THE    LIA8SIC    PERIOD. 

1.   Ichthyosaurus ;  2,  Flesiosaurus  ;  3,  Albertia ;  4,  Cycadeae ;  5,  Zainia. 


the  rough  and  pointed  A.  margaritatus.  Their  ally,  the  nautilus, 
differs  mainly  from  them  in  the  position  of  the  siphnncle,  which 
is  marginal  in  the  ammonite,  and  central  in  the  nautilus.  Both 
are  curled  shells,  divided  into  chambers  by  septa,  and  where  the 
walls  of  the  septa  cut  the  shell  externally,  are  the  sutures.  In 
some  coses  these  are  plain  lines;  in  others,  crumpled.  Fig.  107 
is  a  specimen  of  Nautilus  truncatus.  The  cephalopoda  were 
well  represented  in  the  liassic  seas,  for  the  belemnites  are 
doubtless  the  internal  bone  of  a  cephalopod,  approaching  the 
cuttle-fish  in  structure.  Figs.  108,  109  represents  the  fossil,  and 
its  supposed  position  in  the  fish.  They  derive  their  name  from 
&f\tfi.vov,  a  javelin,  for  they  have  every  appearance  of  pointed 
stone  bolts,  which  might  be  shot  from  a  cross-bow,  or  used  to 
point  a  spear.  They  are  of  a  fusiform  shape,  pointed  at  one 
extremity,  and  having  a  conical  cavity  at  the  other,  occupied  by 
a  chambered  shell,  called  the  phragmacone.  There  is  a  small 
central  cavity,  at  the  top  of  which  is,  or  was,  a  thin  horny  case 
containing  the  ink  with  which  the  animal  could  darken  the 
water  and  elude  the  search  of  its  enemy.  Specimens  have  been 
found  with  the  ink-bag  in  a  fossilled  condition,  and  the  black 
fluid  dried  into  a  hard  substance,  which,  however,  on  the  addi- 
tion of  a  little  water,  assumed  its  original  liquid  state.  Belem- 


feet;  and  the  plesiosaurus  was  about  the  same  size.  The 
peculiarly  large  eye,  the  formidable  rows  of  teeth,  the  long 
processes  attached  to  the  vertebra,  bespeaking  great  muscular 
power,  all  indicate  that  the  ichthyosaurus  must  have  been  a 
formidable  foe,  and  probably  the  king  of  the  waters.  The 
plesiosaurus  is  supposed  to  be  more  fitted,  from  its  long  and 
comparatively  more  delicate  structure,  for  the  shallow  water  of 
the  shoals,  where,  propelled  by  immense  paddles,  it  chased  the 
fish  with  a  rapidity  equal  to  their  own. 

The  remains  of  these  reptiles  are  always  found  all  altogether ; 
the  head,  neck,  and  tail  are  usually  in  their  proper  position, 
whilst  the  other  bones  of  the  skeleton  are  detached,  and  in  a 
confused  heap.  This  is  so  constantly  the  case,  that  it  demands 
some  explanation.  That  usually  given  is,  that  the  reptiles 
possessed  a  thick  tough  hide;  when  they  died,  they  became 
irflated  with  gas,  owing  to  the  decomposition  of  their  entrails, 
and  floated  on  the  water.  Whilst  in  this  state  the  bones  of  th«? 
skeleton  became  dislocated,  but  were  held  together  by  the  akin ; 
becoming  in  time  water-logged,  the  carcase  would  sink  to  the 
bottom,  where  it  would  be  covered  with  the  sediment  then  in 
process  of  deposition,  and  thus  the  bones  would  be  fossilised  in 
a  heap. 
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FOSSILS    CHARACTERISTIC    OF    THE    LIAS    FORMATION 
OF    THE    JURASSIC    PERIOD. 

Those  at  the  beginning  are  found  at  the  base  of  the  divisions. 

Brac/uopodo. — Terebratula  numismalis,  punctata;    Rhynconella  tetra- 

hedra ;  Spirifer  rostratus ;  Discina  reflexa. 
Conchifera. — Gryphcea  incurva,  cymbiuin,  depressa;  Ostrsea  laeviuscula; 

Gervilia  Isevis,  crassa ;    Pecten  sublaavis,  cinctus ;    Pholadomya 

ambigua ;    Lima     gigantea ;    Cardium    multicostatum ;    Modiola 

minima. 
Cephalopoda. — Belemnites  acutus,  compressus.  etc. ;   Nautilus  striatus, 

annularis,  etc. ;  Ammonites  planicostatus,  margaritatus,  aculeatus, 

annulatus,  bisulcatus,  sulcatus,  etc. 
Gasteropoda. — Trochus  imbricatus;   Turbo  capitaneus;   Pleurotomaria 

compressa. 
Ecliinodermata. — Uraster    Gaveyi ;     Aspidura    loricata ;    Astropecten 

arenicolus  ;  Extracrinus  briareus ;  Pentacrinus  basaltiformis. 
Crustacea. — Coleia  antiqua ;  Glyphea  liassina. 
Insccta. — Berosus ;  Libellula  dislocata. 
Fish. — .iEchmodus  angulifer,  speciosus,  etc. ;  Acrodus  nobilis ;  Eugna- 

thus   fasciculatus ;     Hybodus    carinatus  ;    Leptolepis    caudalis ; 

Lepidotus  flmbriatus. 
Reptiles. — Ichthyosaurus,  Plesiosaurus,  Pterodactylus,  Teleosaurus. 


LESSONS  IN  SPANISH.— XIII. 

REFLECTIVE   VERBS. 

THOSE  verbs  are  called  reflective  or  reciprocal  which  reflect  the 
action  they  express  on  their  nominative ;  as,  yo  me  desiiudo,  or 
me  desnudo,  I  undress  myself ;  el  se  ahorco,  or  se  ahorco,  lie 
hung  himself;  nosdtros  nos  amamos,  ive  love  ourselves,  or  we 
love  each  other. 

The  reflective  verbs  are  inflected  in  the  same  manner  as  the 
verb  would  be  conjugated  if  it  were  employed  without  the 
reflective  pronouns.  The  verb  ahorcar  is  thus  conjugated 
reflectively : — 

INFINITIVE  MOOD. 


SIMPLE    TENSES. 

Present. — Ahorcarse,  to  liang  one's 

self. 
Present    Gerund.  —  Ahorciindose, 

hanging  one's  self. 
Past    Participle. — Ahorcado,    hung 

one's  self. . 


COMPOUND   TENSES. 

Post. — Haberse   ahorcado,  to    have 

hung  one's  self. 
Past    Gerund..— Habie'ndose    ahor- 

cado,  having  hung  one's  self. 


INDICATIVE   MOOD. 


Present. 
Sing.  Me  ahorco,  I  Jiang  myself. 

Te  ahorcas. 

Se  aliorca. 
Plur.  Nos  ahorcamos. 

Os  ahorcais. 

Se  ahorcan. 


Perfect  Indefinite. 
Sing.  Me  he  ahorcado,  I  have  hung 

Te  has  ahorcado.        [myself. 

Se  ha  ahorcado. 
Plur.  Nos  hemos  ahorcado. 

Os  habeis  ahorcado. 

Se  Iran  ahorcado. 


And  thus  through  all  the  moods  and  tenses. 

It  must  not  be  forgotten  that  the  reflective  pronouns  are 
always  in  the  objective  case,  and  governed  by  the  verb  which 
comes  after  them  or  to  which  they  are  joined  (for  they  are 
always  joined  to  infinitives,  gerunds,  and  imperatives).  The 
nominative  personal  pronouns  are  not  generally  used. 

THE    PASSIVE    VERB. 

A  passive  verb  is  conjugated  by  adding  to  the  auxiliary  verb 
se?',  through  all  its  moods  and  tenses,  the  past  participle  of  the 
verb  to  be  conjugated.  The  participle  in  such  a  case  is  inflected 
by  gender  and  number  like  an  adjective ;  thus  to  say,  Tie  is 
loved,  she  is  loved,  they  are  loved  (masc.),  they  are  loved  (fern.), 
would  be — el  es  amado,  ella  es  amada,  ellos  son  amados,  ellas 
son  amadas. 

The  passive  verb  formed  by  ser  is  used  in  Spanish  in  the 
present  and  imperfect  tenses  of  the  indicative  mood  only  when 
a  mental  act  or  state  of  the  emotions  is  spoken  of ;  thus  we  can 
say,  ella  es  amada,  she  is  loved;  but  we  cannot  say,  ella  es 
hallada,  she  is  found  ;  since,  in  the  latter  case,  no  state  of  mind 
or  feelings  is  described,  and  the  perfect  indefinite  tense  must  be 
employed ;  thus,  ella  ha  sido  hallada,  she  has  been  found.  For 
the  past  tense  of  the  indicative,  when  no  state  or  act  of  the 
mind  is  spoken  of,  the  perfect  definite  must  be  used ;  as,  la  casa 
fue  (not  era)  qnemada,  the  house  was  burnt. 

The  passive  verb  ser  hallado  is  thus  conjugated : — 


INFINITIVE    MOOD. 


SIMPLE    TEKSES. 

Present. — Ser  hallado,  to  be  found. 
Present    Gerund. — Siendo    hallado, 

being  found, 
Past   Participle.  —  Sido    hallado,* 

been  found. 


COMPOUND  TENSES. 

Post. — Haber  sido  hallado,  to  have 

been  found. 
Past  Gerund.—  Habiendo  sido  hai- 

lado,  having  been  found. 


INDICATIVE   MOOD. 


Present. 
Sing.  Soy  hallado,  I  am  found. 

Eres  hallado. 

Es  hallado. 
Plur.  Soinos  hallados. 

Sois  hallados. 

Son  hallados. 

Imperfect. 
Sing.  Era  hallado,  I  was  found. 

Eras  hallado. 

Era  hallado. 
Plur.  firamos  hallados. 

Erais  hallados. 

Eran  hallados. 


Perfect  Definite. 
Sing.  Fin  hallado,  I  wos/ound, 

Fuiste  hallado. 

Fue  hallado. 
Plur.  Fm'mos  hallados. 

Fufsteis  hallados. 

Fueron  hallados. 

First  Future. 
Sing.  Sere  hallado,  I  shall  or  will  be 

Senis  hallado.  [found. 

Sera  hallado. 
Plur.  Sereinos  hallados. 

Sereis  hallados. 

Seran  hallados. 


IMPERATIVE   MOOD. 


Sing.  Sea  yo  hallado,  let  me  be  found. 
S6  tu  hallado,  be  thou  found. 
Se"a  el  hallado. 


Plur.  Seamos  nosotros  hallados. 
Sed  vosotros  hallados. 
Sean  elloa  hallados. 


Present. 
Sing.  Sea  hallado,  I  may  be  found. 

Seas  hallado. 

Sea  hallado. 
Plur.  Seamos  hallados. 

Seais  hallados. 

Sean  hallados. 


SUBJUNCTIVE    MOOD. 

Plur.  Fueramos,  seriamos,  fue'se- 
mos  hallados. 

Fue'rais,  seriais,  fueseis 
hallados. 

Fueran,  serian,  fuesen 
hallados. 


Imperfect. 

Sing.  Fuera,  sen'a,  fuese  hallado,  I 
tcould,  should,  might  be  found. 
Fueras,  serias,  fueses  hallado. 
Fuera,  seria,  fuese  hallado. 


First  Future. 
Sing.  Si  fuere  hallado,  if  I  should  be 

Si  fueres  hallado.        [found. 

Si  fuere  hallado. 
Plur.  Si  fue'rernos  hallados. 

Si  fuereis  hallados. 

Si  fuereu  hallados. 


The  compound  tenses  of  the  passive  verb  are  formed  by  the 
several  simple  tenses  of  haber,  and  the  passive  past  participle  of 
the  verb  to  be  conjugated ;  as — 

He  sido  hallado,  I  have  been  found. 

Habia  sido  hallado,  I  had  been  found. 

Habrd  sido  hallado,  I  shall  have  been  found. 

Si  hubiere  sido  hallado,  if  I  should  have  been  found. 

Se  and  the  other  personal  pronouns  of  the  first  objective 
case  are  often  used  in  Spanish  with  neuter  or  active  intransi- 
tive verbs,  and  in  such  cases  seem  redundant  in  English ;  as,  V. 
se  burla,  you  jest ;  mucho  me  alegro,  I  rejoice  much ;  se  caera 
vmd.,  you  will  fall.  Those  verbs  designated  with  an  asterisk 
(*)  in  the  vocabulary  are  thus  used. 

VOCABULARY. 


Acercarse,*  to  approach, 
to  draw  near. 
A  las  seis,  at  six  o'clock. 
A    las    siete,    at   seven 
o'clock. 
Alabar,  to  praise. 
Alegrarse,*  to  rejoice. 
Armar,  to  arm. 
Bien,  well,  properly. 

Burlarse,*  to  jest. 
Escondir,  to  hide. 
Invierno,  winter. 
Juutarse,*  to  assemble. 
Levantar,  to  raise  ;    le- 
vantarse,  to  rise. 
Mai,  badly,  improperly. 
Meterse,*  to  meddle,  to 
interfere. 

Pais  (masc,),  country, 

region. 
Portarse,*  to  behave,  to 
conduct  one's  self. 
Primavera,  spring. 
Quejarse,*  io  complain. 
Eetirarse,*  to  retire,  to 
withdraw. 
Salvar,  to  saw. 

EXERCISE  32. — SPANISH-ENGLISH. 

1.  f  Corao  se  halla  vmd.  ?  2.  Los  abogados  se  portan  mal.  3.  Os 
portais  mal.  4.  El  carpintero  se  halla  contento.  5.  Pedro  se  alabo. 
6.  El  general  se  armo.  7.  Se  salvaron.  8.  Me  escondf.  9.  Nos 
escondimos.  10.  ;  Ojala  me  hallase  con  ella  !  11.  Tus  amigos  se 
juntaran  en  Loudres.  12.  Alabaos.  13.  Armdmonos.  14.  Armese 
vmd.  15.  Me  alegro  mucho.  16.  Se  acerca  el  invierno.  17.  V.  se 
burla.  18.  Pedro  se  queja.  19.  <t  De  quie"n  se  quejan  ?  20.  Siempre 
me  levanto  a  las  seis.  21.  <;  No  se  retiraria  V.  del  paia?  22.  Se 
alegran.  23.  Alegraos.  24.  Aldgrense.  25.  No  se  queje  V.  26.  No 
nos  metamos  en  los  asuntos  del  juez. 


*  Hallado  means  been  found,  as  well  as  found,  so  that  sido  is  not  used 
in  forming  the  passive  past  participle. 


LESSONS  IN   SPANISH. 


1CC»K  33.— 

1.  Peter  behaves  himaeU  wall  9.  Thou  behave*  thy**lf  wall. 
3.  They  assembled  (themaelve*)  in  Madrid.  4.  Thou  loveet  tbyMilf. 
5.  The  woman  hid  herself.  6.  My1  brother**  j.roW  them**!***1. 
7.  I  praise  inynolf.  8.  Wo  arm  ountolv.  imva  behaved 

themaolves  badly.     10.  Ob  tliat  they  would  conduct  thenuttlva*  well  t 
II.   Hid*  thyself.      13.  Save  yourselves.      13.  Praia*  your.. 
Thou  jeatest.      15.  The1  *pring»  approach**1.      1«.  They  complain. 
17.  Thou  rejoioatt.      18.  You1  (K.)  have'  ri»en».      :  •     M         , 
(ntroeu)  meddled  in  your  (dt  vmd.)  attain  (ojunio.. 

Instead  of  employing  the  auxiliary  vorb  ter  (to  be),  a 
participle  of  the  verb  agreeing  wi-  • 

rofloctivo  pronoun  te  it  often  uw  !  nun  Min^ulur 

and  plural  with  the  proper  ton»o  of  tho  aotivo  v.-rk     '1 
may   say,  el  libro  ha  nido  hallu 

(literally,  the  book  hat  found  itself),  and  both  forma  nr 
rendered   in   English,    {he   book  hat  been  fuvn-l.      '1 
very  important  rulo  of  Spanish  grammar,  and  must  1 
in  mind  by  the  student. 

VOCABULARY. 

Abrir.  to  open.  Doblar,   to    double,  to    Llonar.  fojfll. 

Botella,  bottl*.  increaee.  1'rofecla,  prophtc'j. 

Clamor,  noise,  clamour.    Engauar,  (o  deceive.          Puorta,  dooc. 
Contiuuar,  to  contintw.    Escuela,  «chool.  Usar,  • 

Creer,    to     btlitw,     to    Humo,  »mofc«.  Von- 1- 

think.  Llamor,  to  call,  name. 

In  many  of  tho  following  sentences  the  nominutivu  will  IHJ 
found  placed  after  tho  verb,  this  being  a  very  common  order  of 
construction  in  Spanish,  especially  in  sentences  in  which  se, 
with  tho  active  vorb,  is  used  in  place  of  tho  passive  verb. 

EXERCISE  34. — SPANISH-ENGLISH. 

1.  Esta  mugor  so  llama  Maria.  2.  So  cree.  3.  Este  vino  so  vondo 
a  tres  pesos  la  botella.  4.  So  enagaiia  V.  5.  <j  Qud  libros  so  usan  en 
esa  escuela  ?  6.  Las  botellas  so  llonardu  de  ilgua.  7.  So  llcno  toda 
la  ciudad  do  humo.  8.  Aquf  so  habla  el  Frances.  9.  So  abriri  la 
puerto.  10.  Las  casas  so  quomaron.  11.  Aquf  se  vonden  libros. 
12.  Se  cumplcn  las  profecias.  13.  Este  hombre  so  llama  Pedro. 

EXERCISE  35. — ENGLISH-SPANISH. 

1.  Here  French  is  spoken.  2.  Knock  (Hanuia),  and  it  shall  be 
opened  to  yon.  3.  The  clamour  is  doubled.  4.  Are  gold  pens  used  ? 
5.  The  bottles  will  be  filled  with  (de)  wine.  6.  The  house  will  bo  filled 
with  smoke.  7.  Tho  doors,  will  be  opened.  8.  The  prophecy  is  ful- 
filled. 9.  The  houses  aro  burned.  10.  Here  books  are  sold  (pres.). 
11.  This  wine  is  sold  at  two  shillings  a  bottle.  12.  The  letter  will  be 
continued.  13.  All  the  gates  were  opened  (perf.  def.). 

The  passive  verb  is  sometimes  formed  by  the  auxiliary  verb 
estar,  instead  of  ser ;  as,  el  caballo  esta  lastimado,  the  horse  is 
injured;  la  casa  esta  mal  construida,  the  house  is  badly  built. 

Verbs  aro  conjugated  interrogatively,  by  placing  tho  pronoun 
after  tho  verb ;  and  negatively,  by  placing  tho  adverb  no  before 
tho  verb  ;  as — 

i  Amo  yo  ?  lave  11  or  do  I  love  1    \      El  no  come,  he  docs  not  eat. 

If  an  objective  pronoun  cbmo  before  tho  verb,  the  negative 
no  is  then  placed  immediately  before  such  pronoun ;  as — 

j  No  lo  habeis  oido  ?  have  ye  not    I      To  no  le  vi,  I  taw  him  not. 

heard  it  T 

One  of  tho  most  important  rules  in  Spanish  syntax  is  that  by 
which  a  noun  in  the  objective  case,  if  it  bo  a  person,  or  inani- 
mate thing  personified,  and  tho  direct  object  of  a  verb,  is  to  be 
preceded  by  tho  proposition  d.  Thus  "  John  loves  his  brother  " 
•would  bo  in  Spanish,  Juan  ama  a.  su  hermano,  and  not  Juan 
ama  su  hermano;  "Peter  slew  the  barber"  would  IM 
mato  al  barbero,*  and  not  Pedro  mato  el  barbero. 


Deudor,  debtor. 
Honrar,  to  lionour. 
Matar,  to  slay,  to  kill. 
Nocho  (fern.),  night. 

VOCABULARY. 
Perdonar,  to/orgiw,  to 
•pardon. 
Becompensar,  to 
reward. 

Robar,  to  rob. 
Sauar,  to  heal,  to  cure. 
Temer,  toftar. 
Visitar,  to  vuit. 

EXERCISE  36. — SPANISH-ENGLISH. 

1.  El  padre  ama  i  BUS  hijos.  2.  El  nitklico  saua  a  los  enfermos. 
S  Perdouamos  a  nuestros  deudores.  4.  Dioa  ama  a  los  quo 
eon  buenos.  5.  Ella  tema  al  Americano.  6.  El  juez  perdono  al 


*  This  rule  applies  only  to  rational  beings  or  personified  objects  ; 
thus  we  cannot  say,  atno  d  la  verdad,  but  amo  la  verdad,  "  I  love  the 
truth." 


bombre  que  robo  al  padre  d«  Pedro.'  7.  Ill  criado  mau,  * 
•u  padre.  &  P*rdoo4  »  todo*  mU  doudore*.  9.  Pedro  BM  MM 
eomo  i  an  hermano.  W.  VttUiwmo*  al 
11.  Bnnnm»e*j*«r*-  al  40*  a*  boon. 


19.  I  was  drinking  wine.  2 
writing  a  latter.  '.'2.  Thou 
repoae.  24.  He  travelled  1 
tho  United  States.  26.  J< 
Wo  drank  wine  and  milk, 
twelve  letters.  31.  They  1 
haa  refused  me  tbut  favour. 


EXBBCUB  87.— 

1.  We  honour  the  J«d*e.  1  Thi*  Jodf*  fear*  not  Ood.  8. 
my  debtor*.  4.  They  called  the  painter*.  ft.  The  pby*Man  wfll  heal 
many  nick  (JUMPM).  C  They  rooted  UM  rrnimm  whom  w«  i»a*ul*«l 
7.  Honour  ye  your  p***ntr*f«drw).  8.  I  love  MM*  UM  IOTHO)  a 
father.  9.  Tba  ladlM  will  reward  OMIT  taaal*  a^raeto. 


I3M  IS  LB880KS  IX  SPANISH.— XH. 
EXEUCIIB  80. 

1  iod  love*  us.  2.  The  painter*  love  her.  3.  The  Own** 
truth.  4.  They  remain  ooate»ted.  5.  Yon  *eak  repoee.  0. 
rwnaiaeat  *ad.  7.  Ye  speak  Emrlinb.  £.  The  French****  doe*  nut  eat 
bread.  9.  My  brother*  do  no*  drink  wine.  10.  Yon  eat  notliing.  11.  Y* 
drink  nothing.  12.  Mary  write*  fetter*.  13.  Y*  write  many  Utter*.  14. 
HMlB******H*i  .U'  How  do  you  like  (find)  thi*  bread  T  18.  Mary 

0.  Jame*  ws*  drinking  water.  21.  I  was 
mat  living  in  Madrid.  28.  I  wa*  seeking 
hrough  Spain.  25.  I  travelled  through 
rim  wept.  27.  I  read  the**  book*.  28. 
».  I  wrote  two  letter*.  80.  They  wrote 
iave  refused  him  that  favour.  88.  John 
33.  Hast  thou  travelled  through  Spain  T 
••!  you  not  eaten  bread?  35.  I  have  eaten  much  broad, 
idgo  arrived?  37.  Have  you  found  my  lamp*?  88. 
Have  you  travelled  through  the  United  State*  ?  39.  Till  then  we  bad 
not  terminated  our  business.  40.  Hadst  thou  not  already  lived  in 
London  ?  41.  When  I  had  found  the  treasure  I  wrote  letter*  to  my 
friends.  42.  When  we  had  spoken,  our  sisters  wept.  43.  We  ahall 
travel  through  England.  44.  I  ahall  eat  thi*  bread.  45.  They  will 
eat  apple*.  46.  They  will  write  letter*.  47.  My  manservant  will  carry 
the  letter*  to  the  poet.  48.  They  will  have  arrived  at  three  o'clock. 
49.  Weep  with  those  who  weep.  50.  Eat  thia  bread.  51.  FuMU 
your  promises.  52.  Eat  tbou  with  me.  53.  Eat  thou  with  Peter. 
54.  Let  the  ladies  read  those  book*.  55.  Bead  thia  letter.  56.  Speak 
Spanixh.  57.  Do  not  speak  of  thi*.  58.  Thou  maye*t  not  drink  wine. 
59.  Ye  may  not  weep.  60.  It  is  possible  that  thou  mar  eat  find  a  treasure. 
61.  It  is  probable  that  they  may  not  fulfil  their  duties.  62.  Oh  that 
ye  may  find  repose  !  63.  If  Mary  should  weep,  John  would  weep.  64. 
Oh  that  men  would  fulfil  their  duties  1  65.  It  is  possible  that  they  may 
not  have  found  a  treasure.  66.  Oh  that  I  had  not  spoken  1  67.  If  John 
had  not  spoken,  Mary  would  not  have  wept.  68.  If  they  ahall  find  a 
treasure  to-morrow,  they  will  write  to  ua.  69.  Permit  me  to  read 
that  book.  70.  It  was  necessary  to  apeak  to  them.  71.  They  were 
eating  and  drinking.  72.  Having  found  a  treasure  in  the  road,  we 
carried  it  in  the  lawyer's  house. 


EXERCISE  31. 

1.  Yo  lloro.  2.  Mi  madre  bnsca  repoao.  3.  Ella  no  halla  repoao. 
4.  Hablan.  5.  Hablas.  6.  Lloran.  7.  <•  Hablan  rat*.  Eapaaol  I  8. 
Hablamos  Espanol.  9.  No  hallo  reposo.  10.  Bebea  vino.  11.  Bebo 
agua.  12.  Coino  pan.  13.  Juan  lee  libros.  14.  Leen  libro*.  15. 
j  No  respondea  nada  ?  16.  Bebemo*  vino.  17.  Bebeia  afna.  18.  El 
medico  vive  en  Loudrea.  19.  Mi*  hijas  riven  en  lo*  Estado*  Unido*. 
20.  Cumples  tu  palabra.  21.  Cnmplo  mi*  deberea.  22.  TJevabamoa 
mucho  dinero.  23.  Las  sen  ores  bnscaban  repoao.  24.  To  Uoraba. 
25.  Comiamos  pan.  26.  Vivian  en  Londre*.  27.  Viviaia  en  la  ciudad. 
28.  Kscribiamoa  cnrtas.  29.  La  Franceaa  no  hallu  repoao.  30.  Via- 
jamos  por  Iiiglaterra.  31.  Hallaron  un  tesoro  en  el  f"^*^  82. 
i.'.ii:iii  IMU  y  uianteca.  33.  Comieron  azucar.  34.  Joan  no  reapondki 
..1.  vivio  en  Madrid.  36.  He  haDado  mis  teaoro*.  37. 
j  Ha  llegado  el  correo?  33.  Hemoa  hallado  laa  coehara*.  39.  j  Le 
habois  rehusado  ese  favor?  40.  He  cumplido  mi  palabra.  4L  Han 
cuinplii.lo  sii  palabra.  42.  j  Has  comido  mucho  mielT  43.  Hasta  en- 
tonocs  habiais  bablado  Espauol.  44.  Ya  habian  comido  cnando  Degamoa. 
45.  Hasta  entonces  habian  vivido  en  paz.  46.  Cuando  hubiite  comido, 
tu  padre  llego.  47.  Viajare'  por  Eapaua.  48.  Hallara  un  teaoro.  40. 
Looras  esos  libros.  50.  Cumpliremoa  nueetra*  palabna.  5L  Hftbn4 
comido  &  las  do*.  52.  El  corn«o  habia  llegado  &  ha  do*.  53.  Bebad 
agua.  54.  Vivid  en  paz  con  todos  loa  hombre*.  55.  Lea  Maria  mi* 
cartas.  56.  Cumplan  lo*  hombre*  su*  daberes.  57.  Coma  V.  i*ant*na* 
y  peras.  58.  Lean  vms.  eaa  carta.  59.  No  lea  vmd.  eee  libro.  ». 
Eespondedme.  61.  Eacribidlea.  62.  Eacribanoe,  63.  Ea  po*ihlc 
que  lean  esoe  libra*.  64.  Probable  en  qne  elk  no  le  responda.  O.  Si 
yo  hallaae  libroe,  yo  lo*  leeria.  66.  ;  Ojola !  no  bebieven  vino !  67. 
Ojala  no  llorase !  68.  Precise  era  que  Maria  no  habto*e  alto.  99. 
Es  poeible  que  no  haya  llegado.  70.  Era  eatrauo  qne  no  bnbieaen 
hallado  esos  libros.  71.  Si  manana  Ilegare  Pedro,  to  eacribir*.  72. 
i  Me  pennitira  V.  leer  eaa  carUf  73.  Juan  pretende  no  habar  h*bl*4o. 
74.  Habiendo  ballado  un  librc  le  lei. 
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LESSONS  IN"  ASTRONOMY.— XVI. 

THE  SPECTROSCOPE EXAMINATION  OF  BED  FLAMES  BY  MEANS 

OF     IT — LUNAR     ECLIPSES OCCULTATIONS — ASTRONOMICAL 

INSTRUMENTS — TELESCOPES — TRANSIT    INSTRUMENT. 

£N  the  last  few  years  our  acquaintance  with  the  physical  con- 
stitution of  the  Sun  and  stars  has  been  much  increased  by  the 
Invention  of  the  spectroscope. 
Sir  Isaac  Newton  made,  many 
years  ago,  the  discovery  that  a 
ray  of  white  light  could,  by 
means  of  a  prism,  be  decomposed 
so  as  to  produce  a  spectrum ; 
that  it  consisted,  in  fact,  of 
rays  of  the  seven  prismatic  co- 
lours all  blended  together.  On 
examining  the  solar  spectrum 
thus  produced,  Dr.  Wollaston 
found  that,  under  certain  con- 
ditions, dark  lines  were  to  be  seen  crossing 
it  in  different  parts.  These  lines  were  fur- 
ther found  always  to  occupy  the  same  place, 
and  the  principal  ones  were  accurately 
mapped  out  by  Fraunhofer,  after  whom  they 
are  named. 

For  some  time,  however,  nothing  arose 
from  this  discovery,  nor  was  any  satisfactory 
theory  started  to  account  for  the  lines.  Seve- 
ral philosophers  were,  however,  engaged  in 
investigating  the  subject,  among  whom  Pro- 
fessor Kirchhoff  should  be  specially  men- 
tioned. The  rays  from  sources  of  light 
were  made  to  pass  through  prisms,  and  the 
spectra  thus  obtained  were  examined  to  as- 
certain whether  any  lines  were  present  in 
them.  At  length  it  was  discovered  that  when 
bodies  are  reduced  to  the  state  of  a  gas,  and 
burn,  the  spectra  formed  are  not  continuous, 
but  consist  only  of  a  series  of  bright  lines, 
and  that  these  lines  vary  in  colour  and  posi- 
tion according  to  the  substance  burnt.  If, 
however,  the  rays  of  light  from  a  luminous 
body  pass  through  any  gas,  then  in  the 
place  of  the  bright  lines  produced  by  that 
gas,  we  have  a  corresponding  series  of  dark 
lines. 

Now  the  spectroscope  is  an  instrument  for 
thus  examining  the  rays  of  light  from  various 
sources.  A  narrow  ray  of  light  enters  the  in- 
strument through  a  telescope ;  it  then  passes 
through  a  series  of  prisms,  by  which  it  be- 
comes opened  out  into  a  broad  spectrum ; 
end  a  second  telescope,  fitted  with  a  micro- 
meter, is  provided  for  examining  this  spec- 
trum, and  ascertaining  the  position  of  the 
lines.  Pieces  of  platinum  wire  dipped  in  vari- 
ous salts  are  then  placed  in  the  flame  of  a 
spirit-lamp,  and  the  lines  produced  by  each 
are  carefully  examined,  and  their  places  noted 
down ;  and  in  this  way  the  lines  charac- 
teristic of  most  of  the  elements  are  ascer- 
tained. The  lines  seen  in  the  spectra  of  the 
Sun  and  stars  are  then  compared  with  these, 
and  thus  many  of  the  elements  which  exist 
in  those  bodies  have  been  discovered.  The 
Sun,  for  instance,  is  found  to  contain  the 
following  elements  : — Sodium,  iron,  magne- 
sium, hydrogen,  barium,  copper,  zinc,  calcium, 
and  several  others. 

In  the  total  eclipse  of  1868,  referred  to  in 
our  last  lesson,  the  spectroscope  was  directed  to  the  red  protu- 
berances with  a  view  to  ascertain  something  of  their  nature, 
and  bands  indicative  of  hydrogen,  sodium,  and  magnesium  were 
clearly  traced  in  the  spectrum. 

It  seems  clear,  then,  that  they  belong  to  the  solar  atmosphere, 
and  consist  of  gas  in  a  state  of  ignition.  Some  of  them,  indeed, 
appear  to  be  clouds  or  mountains  of  flame,  and  they  are  fre- 
quently in  a  state  of  violent  agitation. 


These  protuberances  have  now  been  seen  at  other  periods  • 
during  an  eclipse,  however,  is  the  most  favourable  time  for 
observing  them. 

In  history  we  find  many  notices  of  total  eclipses,  some  of 
which  created  great  alarm.  Xenophon,  in  the  "Anabasis," 
relates  that  a  city  called  Larissa  was  besieged  by  the  Persians, 
but  that  they  were  unable  to  take  it  until  a  cloud  covered  the  sun, 
and  caused  it  entirely  to  disap- 
pear, when  the  inhabitants  with- 
drew in  alarm.  In  one  or  two 
instances  battles  were  inter- 
rupted by  eclipses ;  and  at  other 
times  they  were  considered  to 
foretell  the  death  of  monarchs, 
or  other  calamities.  Science 
now,  however,  banishes  all  such 
ideas,  showing  us  that  these 
strange  phenomena  are  but  a 
part  of  the  regular  mechanism 
of  the  heavens,  and  teaching  us  the  laws 
which  govern  them,  and  by  which  we  can 
foretell  the  very  moment  at  which  they  will 
happen. 

We  must  now  turn  our  attention  from 
eclipses  of  the  Sun  to  those  of  the  Moon. 
These  are  greatly  inferior  in  interest  to  solar 
ones.  There  are,  however,  many  points  in 
connection  with  them  which  repay  observa- 
tion. 

The  main  feature  of  difference  between  solar 
and  lunar  eclipses  consists  in  the  fact  that  in 
the  former  the  light  of  the  Sun  is  not  actu- 
ally diminished ;  the  dark  body  of  the  Moon 
merely  keeps  off  its  rays  from  a  portion  of 
the  Earth's  surface.  The  Moon,  on  the  other 
hand,  shines  only  by  reflected  light,  and  an 
eclipse  of  it  is  caused,  not  by  any  body  inter- 
vening between  it  and  the  Earth,  but  by  the 
light  of  the  Sun  being  cut  off  from  it,  so  that 
the  Moon  for  the  time  really  ceases  to  shine. 
By  reason  of  this  an  eclipse  of  the  Moon 
is  visible  over  one-half  of  the  surface  of  the 
grlobe — that  is,  in  all  places  where  the  Moon 
itself  is  seen ;  while  a  solar  eclipse  is,  as  we 
have  seen,  confined  to  a  comparatively  limited 
area.  Hence,  though  solar  eclipses  are  more 
frequent  than  lunar  ones,  in  the  proportion  of 
about  three  to  two,  the  solar  eclipses,  seen 
at  any  given  place  of  observation,  are  not 
one-half  as  many  as  the  lunar  eclipses  visible 
at  the  same  place  during  the  same  period. 

The  theory  of  lunar  eclipses  will  easily  be 
understood  by  reference  to  the  annexed 
sketch  (Fig.  37) ;  but  it  must,  of  course,  be 
remembered  that  here,  as  in  our  diagram  of 
a  solar  eclipse,  the  proportions  are  altogether 
exaggerated  to  render  the  drawing  more  dis- 
tinct. 

s  represents  the  Sun,  and  E  the  Earth,  the 
shadow  of  which  is  a  long  cone  reaching  into 
space  a  long  way  beyond  the  orbit  of  the 
Moon.  This  dark  shadow  is  the  umbra,  and 
it  gradually  shades  off  into  the  penumbra, 
which  is  bounded  by  the  lines  B  D,  A  F,  and 
tapers  towards  the  Earth,  instead  of  away 
from  it. 

M  represents  the  Moon  revolving  around  the 
Eirth,  and  in  its  journey  it  sometimes  passes 
through  the  dark  cone,  and  thus  becomes,  for 
the  time,  almost  invisible.  The  commencement 
of  the  eclipse  is  marked  by  a  faint  shade  beginning  to  creep  over 
the  east  side  of  the  Moon's  disc.  The  moment  of  this  occurring 
is  that  mentioned  in  the  tables  as  the  first  contact  with  the 
penumbra.  As  the  Moon  travels  onward  it  enters  the  umbra, 
and  the  east  side  of  its  disc  then  becomes  almost  invisible 
When  fully  immersed  in  the  ucibra  the  Moon  may  usually  be 
feebly  seen,  and  appears  of  a  ruddy  hue.  The  reason  of  this 
was  for  some  time  a  mystery,  but  it  is  now  known,  to  arise  from 
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the  refractive  power  of  the  Earth's  atmosphere.  A»  the  ray*  of 
the  Son  are  putting  along  in  the  direction*  A  c  and  a  c,  aone 
i  >f  thorn  are  refracted  or  bent  inwarda  ao  a*  to  reach  the  Moon. 
Some  of  them  are  likewise  absorbed,  and  other*  are  refracted 
more  than  the  rest,  BO  that  it  in  chiefly  the  red  rays  that  reach 
the  Moon,  and  hence  ahe  present*  a  rnddy  hue. 

In  some  states  of  the  atmosphere  this  is  seen  much  more 
distinctly  than  in  others.  In  the  eclipse  of  the  6th  of  February, 
1860,  it  wa«  especially  noticed,  the  light  of  the  Moon  being  so 
strong  and  so  red  that  many  were  unaware  of  the  fact  of  its 
being  oaosed  by  an  eclipse,  and 
were  puzzled  to  account  for  the 
appearance.  In  other  instances 
the  Moon  has  been  totally  invisi- 
ble during  the  eclipse. 

The  duration  of  a  total  eclipse 
of  the  Moon  may  be  as  great  as 
1  hour  50  minutes.  This  is  when 
the  Moon  passes  directly  through 

the  middle  of  the  umbra.  At  other  times  it  passes  near  the 
edge,  and  then  is  only  obscured  for  a  short  period.  When  it 
passes  through  the  centre  of  the  shadow,  the  total  duration 
from  the  first  contact  with  the  penumbra  to  the  last  may  be  five 
hours  and  a  half. 

Fig.  38  shows  at  one  view  the  phenomena  of  both  lunar  and 
solar  eclipses.  The  solar  eclipse  represented  here  is  an  annular 
one,  as  the  shadow  of  the  Moon  terminates  at  w  before  it  reaches 
the  Earth.  A  moment's  careful  inspection  of  this  diagram  will 
show  that  an  eclipse  of  the  Sun  can  only  take  place  at  the 
period  of  the  new  moon,  as  the  enlightened  hemisphere  is  turned 
away  from  the  Earth.  An  eclipse  of  the  Moon,  on  the  other 
hand,  can  only  occur  at  full  moon. 

At  first  sight,  we  should  suppose  from  this  that  these  eclipses 
ought  to  occur  at  every  new  and  full  moon,  and  the  question 
naturally  occurs  why  it  does 
not  happen  so.  The  Moon 
is  between  the  Earth  and 
Sun  every  new  moon.  Why, 
then,  do  eclipses  only  occur 
at  comparatively  rare  inter- 
vals, instead  of  once  every 
lunar  month  ? 

The  simple  answer  to 
these  questions  is  found  in 
the  fact  that  the  orbit  of 
the  Moon  is  not  in  the  same 
plane  as  that  of  the  Earth, 
but  is  incliaed  to  it  at  an 
angle  of  about  5°  9',  so 
that  during  one-half  of  its 
journey  the  Moon  is  below 
the  plane  of  the  ecliptic, 
and  during  the  other  half 
it  is  above  it.  Now  the 
shadow  of  the  Earth  is  in 
the  same  plane  as  its  orbit, 
and  hence  at  the  period  of 
full  moon  the  shadow  may 
be  above  or  below  the  Moon, 
and  in  either  case  no  eclipse 
will  occur. 

The  points  in  which  these 
planes  intersect  are  known 
as  the  nodes,  and  hence  we 
may  say  that  there  will  be 
an  eclipse  of  the  Moon 
whenever  a  full  moon  hap- 
pens to  occur  with  the  Moon 

at  or  near  one  of  the  nodes.  In  a  similar  way  a  solar  eclipse  will 
occur  when  the  Moon  is  near  one  of  the  nodes  at  the  time  of 
now  moon. 

The  position  of  the  nodes  of  the  Moon's  orbit  is  continually 
changing  at  the  rate  of  19°  20J'  in  a  year,  so  that  they  per- 
form a  complete  revolution  in  a  trifle  less  than  18  years  and 
•219  days.  After  an  interval  of  346'62  days,  however,  they  come 
again  into  the  same  position  with  regard  to  the  Sun,  and  this 
period  is  called  a  si/nodical  revolution  of  the  node.  Now,  it 
happens  that  nineteen  of  these  periods  are  almost  exactly  equal 


to  888  synodioal  revolutions  of  the  Moon,  so  that  after  this 
interval  the  Bon,  Earth,  and  Moon  are  again  almost  in  the  same 
relative  positions,  and  the  same  series  of  eclipses  is  therefore 
reported.  This  period  of  6,585  days,  or  18  years  and  10  days, 
is  called  a  eyeU  of  the  Moon,  It  was  known  to  the  ancients, 
and  called  the  Ham,  and  by  means  of  it  eclipse*  wet*  roughly 
calculated  before  any  great  progress  had  been  made  in  the 
science  of  astronomy. 

It  might  be  supposed  from  this  srs»ssnssjt  that  if  we  had  a 
complete  list  of  eclipses  for  this  period,  nothing  more  would  be 
wanted,  but  that  by  repeating  thk 
ssriss  over  and  over  again,  we 
should  have  a  perpetual  list.  This 
is  not,  however,  strictly  accurate, 
for,  as  the  periods  do  not  exactly 
agree,  there  is  a  slight  change 


of  the  eclipse,  and  sometimes  one, 
after  a  time,  passes  off  the  list 

altogether.  Generally  speaking,  however,  the  eclipses  are  thna 
repeated,  the  number  usually  occurring  in  this  period  being  forty* 
one  solar  and  twenty-nine  lunar,  or  a  total  of  seventy. 

Another  question  that  arises  is,  How  many  eclipses  can 
possibly  occur  in  one  year  ?  and  we  find  that  there  mtut  be  at 
least  two  of  the  Sun,  while  there  may  be  as  many  as  five.  The 
number  of  lunar  eclipses  may  be  as  great  as  three,  but  in  some 
years  there  are  none  at  all.  Beckoning  both  together,  there 
cannot  be  more  than  seven  eclipses,  nor  loss  than  two,  in  one 
year,  and  in  the  hitter  ca*  •  both  are  solar. 

As  the  Moon  and  planet*  are  constantly  changing  their  placet 
with  respect  to  one  another  and  to  the  rest  of  the  heavenly 
bodies,  it  not  nnfrequently  happens  that  one  of  the  heavenly 
bodies  is  concealed  by  their  coming  between  them  and  the  Earth, 
This  occurrence  is  known  as  an  occupation.  A  solar  eclipse  is, 

in  fact,  merely  an  ooculta- 
tion  of  the  Sun  by  the  Moon, 
though,  on  account  of  its 
importance,  it  is  called  by 
a  special  name  to  distin- 
guish it. 

It  is  only  at  very  rare  in- 
tervals that  one  of  the 
planets  occults  another 
planet  or  a  star.  The  most 
common  occultations  are 
those  in  which  the  Moon 
passes  in  front  of  a  star  or 
planet.  As  the  Moon's  disc 
is  very  large,  many  star* 
are  thus  hidden  by  it.  Ita 
light  is,  however,  usually  so 
bright  that  it  is  only  the 
occnltation  of  very  bright 
stars  that  can  be  seen,  the 
smaller  ones  being  lost  in 
the  brilliancy  of  its  rays. 
A  table  showing  those  of 
the  larger  stars  which  are 
thus  hidden  by  the  Moon  is 
inserted  in  the  "  Nautical 
Almanack  "  for  each  year. 

When  the  Moon  is  only 
partly  illuminated  the  star 
either  disappears  or  re- 

appears  at  the  dark  edge  of 

**».  WJ      her  disc.     From  new  mooD 

to  the  full  this  dark  edge 
travels  foremost,  and  hence 

the  star  suddenly  disappears,  without  any  apparent  cause,  some 
little  distance  before  it  reaches  the  illuminated  crescent.  In  a 
similar  way,  after  the  full  moon,  the  star  suddenly  re-appears 
in  the  clear  sky,  the  luminous  side  of  the  Moon's  disc  now  being 
the  foremost. 

Many  observers,  in  watching  these  occultations,  have  been 
much  struck  by  one  remarkable  circumstance  often  noticed  in 
connection  with  them.  The  star  does  not  disappear  gradually 
by  the  Moon's  disc  creeping  over  it,  but  actually  appears  to 
travel  some  little  distance  on  to  the  Moon's  disc,  and  then 
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suddenly  vanishes.  Some  observers  have  even  seen  the  bright 
edge  of  the  lunar  disc  outside  the  star  before  it  vanished.  This 
phenomenon  has  puzzled  astronomers  considerably,  as  no 
altogether  satisfactory  explanation  of  it  has  hitherto  been 
advanced.  Some  have  supposed  it  to  be  an  optical  illusion, 
depending  partly  upon  the  imperfect  nature  of  the  lenses  em- 
ployed; while  others  have  attributed  it  to  the  different  refrangi- 
bilities  of  the  light  from  the  star  and  from  the  Moon.  By 
means  of  a  telescope  these  occultations  can  easily  be  observed. 

Bare  instances  have  been  recorded  in  which  one  planet  has 
eclipsed  another,  or  a  star,  but  in  some  of  them  it  seems  pro- 
bable that  they  were  merely  in  such  close  proximity  that  they 
appeared  as  one. 

When  planets  happen  to  be  very  near  together  they  are  said 
to  be  in  conjunction.  It  is  not  unusual  for  two  planets  thus 
to  be  in  close  proximity.  Seldom,  however,  are  several  thus 
side  by  side.  In  September,  1186,  the  rare  phenomenon  of 
Mercury,  Venus,  Mars,  Jupiter,  and  Saturn  being  all  in  con- 
junction, was  observed.  Ages  must  elapse  before  this  can  occur 
again. 

Before  passing  on  to  notice  the  main  facts  relating  to  the 
stars,  it  will  be  well  just  to  glance  at  the  instruments  employed 
by  the  astronomer  in  his  researches.  The  most  important  of 
these  is  the  telescope  ;  in  fact,  it  may  be  said  that  in  nearly  all 
his  instruments  the  most  essential  portion  is  a  telescope,  the 
mode  in  which  it  is  mounted  varying  according  to  the  special 
purpose  for  which  it  is  intended. 

A  full  description  of  the  principle  on  which  the  telescope 
acts  will  be  set  before  the  student  in  a  future  lesson.  Two 
objects  are  sought  to  be  obtained  by  the  use  of  this  instrument. 
The  one  is  to  collect  a  much  larger  number  of  rays  of  light  than 
can  enter  the  unaided  eye,  and  thus  to  render  the  illumination 
much  greater,  and  discern  objects  too  faint  to  be  seen  other- 
wise. The  other  is  to  cause  those  rays  to  enter  the  eye  at  a 
larger  angle,  and  thus  make  the  object  appear  larger  than  it 
does  to  the  naked  eye. 

To  accomplish  these  objects  two  different  kinds  of  instru- 
ments are  employed — the  refracting  and  the  reflecting  telescope. 
The  former  consists  essentially  of  a  double-convex  lens  of  con- 
siderable focal  length,  called  the  object-glass.  The  rays  of  light 
which  fall  on  this  are  by  it  brought  to  a  focus,  and  a  second 
lens  magnifies  the  image  thus  formed.  Fig.  39  will  illustrate 
this,  o  being  the  object-glass,  which  forms  an  image  at  A  B,  and 
E  the  eye-piece,  which  magnifies  the  image.  The  largest  refract- 
ing telescope  yet  made  has  an  object-glass  25  inches  in  diame- 
ter, and  it  will  easily  be  seen  how  great  must  bo  the  amount  of 
light  received  by  this  when  compared  with  the  pupil  of  the  eye, 
•which  is  only  one-fifth  of  an  inch  across.  Earl  Rosse's  tele- 
scope, already  referred  to,  is  the  largest  reflector  ever  made,  its 
speculum  having  a  diameter  of  6  feet.  Telescopes  of  this  kind 
consist  of  a  long  open  tube,  with  the  speculum  placed  at  the 
lower  end.  The  observer  then  looks  in  through  a  lens  placed  at 
the  open  end,  or  at  one  side. 

The  instrument  usually  employed  when  we  want  to  examine 
the  position  of  any  celestial  body  is  that  known  as  a  transit 
instrument,  and  represented  in  Fig.  40.  Two  pillars  of  solid 
masonry  carry  the  bearings  of  the  horizontal  axis  of  the  tele- 
scope. This  axis  points  due  east  and  west.  The  telescope, 
therefore,  which  is  at  right  angles  to  it,  describes  a  great  circle, 
passing  through  the  north  and  south  points  of  the  horizon,  and 
also  through  the  pole  of  the  heavens.  Every  star  will  therefore 
be  visible  in  the  telescope  at  the  time  of  its  culminating  or 
crossing  the  meridian.  Those  circumpolar  stars  which  never 
set  will  also  be  visible  during  their  lower  passage  of  the  meri- 
dian. 

Great  care  is  required  in  the  mounting  of  this  instrument  to 
ensure  the  tube  being  directed  due  north  and  south.  The  tele- 
scope is  sometimes  taken  out  of  its  bearings  and  reversed,  so  as 
to  ascertain  whether  it  is  correctly  adjusted ;  and  then,  if  the 
tube  be  not  at  right  angles  to  the  axle,  it  will  at  once  be  de- 
tected. The  polar  star  also  affords  another  means  of  testing 
the  instrument,  for,  as  it  is  not  situated  directly  at  the  pole,  it 
describes  a  small  circle  round  it,  and  the  visual  ray  of  the  tele- 
scope should  divide  this  circle  into  two  equal  portions.  If,  then, 
we  notice  three  successive  upper  and  lower  transits,  and  the 
intervals  between  them  are  exactly  equal,  we  may  conclude  that 
the  instrument  is  correctly  adjusted.  The  weights  shown  in  the 
figure  relieve  the  bearings  of  a  portion  of  the  strain. 


READINGS   IN   LATIN.— XII. 

TEIiENCE. 

P.  TERENTIUS  AFEK,  the  greatest  master  of  Roman  comedy, 
flourished  some  years  after  Plautus,  whose  comedies  were  noticed 
in  the  previous  Readings,  and  whom  he  excelled  in  greater 
purity  of  diction  and  finish  of  style,  though  he  cannot  be 
credited  with  greater  originality  than  his  predecessor,  being 
equally  dependent  with  him  upon  Greek  sources  for  the  form 
of  his  plays,  the  outlines  of  their  plots,  and  the  names  and 
individuality  of  his  characters.  He  is  said  to  have  lived  at 
the  end  of  the  second  Punic  war,  and  to  have  been  a  Cartha- 
ginian slave,  which  latter  statement  is  borne  out  by  his  name, 
Afer  (the  African).  He  is  only  known  to  have  written  six  plays, 
all  of  which  have  come  down  to  us,  and  which  bear  the  fol- 
lowing titles — "Andria,"  "Hecyra,"  "Eunuchus,"  "  Heauton- 
timoreumcnoa,"  "Adelphi,"  "  Phormio."  It  is  needless  to  give 
in  detail  the  plots  of  any  of  these ;  they  none  of  them  give  a 
very  high  idea  of  the  morality  of  the  age,  and  principally  turn 
on  lovers'  intrigues,  the  father's  wrath — a  serious  thing  in  a 
country  where  the  father  was  allowed  absolute  control  over  his 
children — and  the  shifty  machinations  of  ingenious  slaves, 
whose  cunning,  if  not  always  successful,  is  generally  the  most 
amusing  element  in  the  piece. 

A  few  words  are  necessary  to  explain  the  following  extract 
from  the  "Andria."  Pamphilus,  son  of  Simo,  has  fallen  in 
love  with  Glycerium,  a  native  of  the  isle  of  Andros — hence  the 
title  of  the  play.  Hia  father,  hearing  of  it,  and  thinking  the 
marriage  not  likely  to  be  a  very  creditable  connection,  orders 
him  to  marry  the  daughter  of  his  old  friend  Chremes.  Davus, 
the  slave  of  Simo,  who  has  a  plot  in  his  head  for  setting  mat- 
ters right,  induces  Pamphilus  to  profess  submission,  and  it 
accordingly  becomes  known  that  Pamphilus  is  to  marry  the 
daughter  of  Chremos  (Philumena),  with  whom  Charinus,  a 
friend  of  Pamphilus,  is  already  in  love ;  and  Byrrhia,  the  slave 
of  Charinus,  has  just  informed  him  of  the  report. 

ANDRIA,  ACT  II.,  Sc.  1,  1.  2 — 28. 
CHARINUS.     BYBBHIA.    PAMPHILUS. 

CH.  Va  misero  mihi. 

lit  animus  in  spe  atque  in  timore  usque  antehac  adtentusfuit, 
Ita  postquam  adempta  spes  est,  lassus,  cura  conf ectus  stupet. 
BY.  Quffiso  edepol,  Charine,  quando  non  potest  id  fieri, 

quod  vis,  5 

Id  velis  quod  possit.     CH.  Nil  volo  aliud  nisi  Philumenam. 

BY.  Ah, 
Quanto  satius  'st  te  id  dare  operam,  qui  istum  amor  em  ex 

corde  eiicias ; 

Quam  id  loqui,  quo  magis  lubido  frustra  incendatur  tua. 
CH.  Facile   omnes,  cum  valemus,  recta   consilia   segrotis 

damus. 
Tu  si  hie  sis,  aliter  censeas.    BY.  Age,  age,  ut  lubet.   CH.  Set 

Pamphilum  10 

Video.    Omnia  experiri  certum  'st  prius  quam  pereo.     BY. 

Quid  hie  agit  ? 
CH.  Ipsum  hunc  orabo :    huic   supplicabo :    amorem   huic 

narrabo  meum : 

Credo  impetrabo,  ut  aliquot  saltern  nuptiis  prodat  dies 
Intcrea  fiot  aliquid,  spero.     BY.  Id  aliquid  nihil  est.     CH. 

Byrrhia, 
Quid  tibi  videtur  ?  adeon'  ad  eum  ?     BY.  Quid  ni  ?  nihil 

ut  impetres,  15 

Ut  te  arbitretur  sibi  paratum  mcechum,  si  illam  duxerit  ? 
CH.  Abin'  hinc  in  malam  rem  cum  suspicione  istac,  scelus  ? 
PA.  Charinum  video.     Salve.     CH.  O  salve.     Pamphile, 
Ad  te  advenio,  spem,  salutem,  consilium,  auxilium  expetens. 
PA.  Neque   pol  consili  locum  habeo,  neque  ad  auxilium 

copiam.  20 

Set  istuc  quidnam  'st  ?     CH.  Hodie  uxorem  ducis  ?     PA. 

Aiunt.     CH.  Pamphile. 
Si  id  facis,  hodie  postremum  mevides.  PA.  Quidita?   CH.  Ei 

mihi, 
Vereor  dicere :  huic  die  quaeso  Byrrhia.     BY.  Ego  dicam. 

PA.  Quid  est  ? 
BY.  Sponsam  hie  tuam  amat.     PA.  Ne  iste  haut  mecum 

sentit.     Ehodum  die  mihi  : 
Numquidnam  amplius  tibi  cum  ilia  f  uit  Charine  ?    CH.  Ah, 

Pamphile,  2o 


Nil.     PA.  Quam  vollom.      Cu.  Nuno  to  per  amicitiam  ot 

per  amorem  obsecro, 
Prinoipio  ut  no  ducaa.     PA.  Dabo  eqoidom  operam.     ' 

i  i'l  noil  potest, 
Aut  tibi  nujitiiu  hoi  sunt  cordi.     PA.  Cordi  ? 

NOTES. 

5.  Kilopol.  A  form  of  oath,  used  merely  to  intensify  a  remark 
(lit.  '':/  r»;" T);  frequently  the  monosyllable  j>ol  is  u*o<l. 

.in  i,l,  etc.     Since  what  you  iruh/or  u  an  impOMiMUly,  that  you 
i.-.-  nji  i/»ur  in:i-.,l  !•>  pOMtbtttiut. 

:  utihiosis.     ^Vouw«r«tnmy<xma4tiOMyoui00MUU(ia(d(/r«r«ii(lir. 
Age,  OKO,  ut  lubot.    A  simple  form  of  acquiescence,    WM,  n<U,  04  you 
anil. 
Bed  Putn]>hilum.     Here  his  supposed  rival  appears  on  the  stage. 

u,l  l.ic  atfit  This  is  said  by  BjrrrhU  hi  on  "  aside."  HTwt  doM 
hi  moan  by  mailing  etvry  at 

rodo  impetrabo.  I  tnut  I  ihall  obtain  /rom  Mm.  This  ii  of 
course  a  construction  not  allowable  in  Brood  Latin.  The  natural  con- 
struction would  bo  credo  me  tmjxtraturunv  «M«. 

14.  Id  ali.juia.     ThattometMng  fo  taiiu  o/nuaiu  nothing 

15.  Adeouo.     A  tort  of  deliberative  prevent  which  seems  to  point  to 
a  nearer  object  than  the  future,  adibo. 

17.  Soelus.     For  scelesto.     Scoundrel. 

18.  Charinum.     Paiujiliilus  at  this  point  catches  light  of  his  friend. 
20.  Pol.     See  note  on  line  5. 

24.  Haut  mecum  sentit.     Hi*  tastt  di/ertfrom,  nine. 

26.  Quam  Tellein,  sc.  f uisso.     How  I  with  there  had  been. 

28.  Tibi  suut  cordi.  Cordi  esse  alicul  means  to  le  j>I*uant  to  any 
OIM.  Pamphilus  contemptuously  repeats  the  word,  pleatant  indeed ! 

In  tho  following  extract,  taken  from  tho  "  Phormio,"  Demipho 
— whose  eon,  Antipho,  has  married  without  his  father's  consent 
— gives  vent  to  his  indignation,  to  tho  amusement  of  Phaedria, 
his  nephew,  and  the  slave  Goto,  who  are  overhearing  him  un- 
seen, and  throw  in  an  occasional  "  aside." 

PHOBMIO,  ACT  II.,  Sc.  3,  1.  1 — 1C. 

DEMIPHO.     GETA.     PH.VDUIA. 

DE.  Itano  tandem  uxorein  duxit  Antipho  injussu  moo  ? 
Neo  rucuin  impcriuni :  ao  initto  imperium  :  non  simultatem 

meam 

Eevereri  saltern  ?  non  pndere  ?  O  facinus  andax,  O  Gota 
Monitor.     GE.  Yix  tandem.     DE.  Quid  mini  dicont  P     Aut 

quam  causam  reperient  ? 
Demiror.     GE.  Atqui  reperi  jam :  aliud  cura.     DE.  An  hoo 

dicot  mihi  P  5 

Invitua  foci ;  lex  ccogit.     Audio.     Fateor.     GE.  Places. 
DE.  Yemm  scientem,  taciturn,  causam  tradere  adversariis, 
Etiam  idno  lex  coegit  ?     GE.  Illud  durum.     PH.  Ego  expe- 

diain :  sine. 
DE.  Incertnm  'st,  quid  agam ;  qnia  prater  spom,  atque  in- 

credibile  hoc  mi  obtigit : 
Ita  sum  inritatus,  animum  ut  nequeam  ad  cogitandum  in- 

stituere.  10 

Quamobrem  omnes,  cum  secundaa  rea  sunt  maxume,  turn 

maxumo 
Meditari   socum  oportet,   quo   pacto  advorsam   aeruinnam 

forant. 

Pericla,  damna,  oxilia  peregre  rediens  semper  cogitot, 
Aut  fili  poccatum,  aut  uxoris  mortem,  ant  morbum  filiffl  : 
Communia  osso  hsec :  ne  quid  horum  umqnam  accidat  animo 

novom.  15 

Quicquid  praetor  spem  eveniat,  omno  id  deputore  osse  in  lucro. 


1.  Itauo  tandem.     An  expression  of  surprise  and  indignation.     What 
forsooth  f 

2.  Imperium.     Tho  vow  which  denoted  supreme  military  power  is 
here  to    signify  the    absolute    control,  jiafria   potestaa,  given  by  tho 
Eomiui  law  to  a  father  over  his  own  son,  which  amounted  even  to  a 
power  of  life  and  death. 

3.  O  Geta  monitor !     Apostrophising  the  slave  whom  he  thinks  ab- 
sent, and  to  whom  he  had  entrusted  the  care  of  his  son.     0  Geta,  a  fine 
mentor,  truly.     The  slaves  were  frequently  called  by  the  name  of  the 
tribe  from  which  they  had  been  taken.     Geta  is  one  of  the  Gets  or 
Tlirucian  tribe  on  the  Danube.     Davus  is  said  to  be  the  same  word  as 
Dacus,  one  of  a  tribe  inhabiting  the  modern  Transylvania. 

4.  Yix  tandem.     The  slave,  hearing  his  name  mentioned,  remarks 
aside,  At  last  he  has  thought  of  me.     Supply  mei  mcmintt. 

5.  Aliud  cura.    Lit.  Think  of  nomething  else.     Hake  yotir  mind  «o>y. 

7.  Causam  tradere,  etc.,  to  allow  oneself  to  be  beaten. 

8.  Illud  durum.     Phtedria  feels  that  this  is  an  unanswerable  argu- 


nrat,  bat  (Ma  ooaaoUs  kiss  with  the  res-ark,  "I'll  grtowritt 
it  to  BM.~ 

6.  Bpem  is  used  to  •ifuifjr  UM  wpuUtion  of  evil  is  well  M  U»  hop* 
of  (food,  so  Dido  in  Vlrrfl.  "  <Ka.id."  iv.  419, 
M  HAM  eco  si  petal  Untum  «p«rsr« 

1S.  Pentra  redtens.    R*wn*M  frvm/inif*  tmtti, 

i  M.  UMd  wiUi  .juld.  to  follow.  cicalAM  s  iwrposw  B«*stir*d. 


TRANSLATION  OF  EXTRACT  IL  IN  LAST  HEADISO. 

PLAUTVI,  "TKIMUMML-I,"  ACT  IV.,  Be.  1 
Cuuc.  To  N«i>tun«,  potoBt  o'er  tiw  d*cp  sj»d  BOB*  powwrfal.  fhs) 
brother  of  sitharaal  JOT*,  Joyotuly  amd  •taomljr  do  I  prasfcr  yiiiis^ 
and  return  mjr  t^aUful  thauks  i  to  UM  salt  waves,  too,  with  whos»  la/ 
«vprm«  power  over  tnysolf  —  OM,  too,  that  czkud  over  my 
and  my  life,  -  iunamuch  as  from  their  realms  they  have 
safe  and  sound  even  to  my  own  native  city.     And,  Kept* 
other  Deities,  do  I  both  five  sad  return  to  TOO  < 


all  people  talk  of  yon  ss  being  cruel  and  severe,  of 

filthy,  unsightly,  unendurable,  and  oatrafeoas ;  OS)  the 

have  experienced  your  kindly  aid.     For,  in  food  sooth,  I  htws  fond 

you  mild  and  merciful  upon  the  d«ep,  even  to  that  decree  that  I 


PNEUMATICS.— VI 

MANOMETER — AIB-ODN— AIE    THERMOMETER — EXPASfBIOtf    OF 
OASIS   BY   HIAT — CO-EFFICIENT  OF    KXPANHOX. 

IN  conducting  the  experiments  referred  to  in  oar  last  lesson, 
allowance  must  be  made  for  the  increase  of  temperature  in  the 
gas  caused  by  the  condensation.  It  should,  therefore,  be 
allowed  to  cool  to  its  original  temperature  before  the  measure- 
ment is  taken.  We  may  state,  then,  generally  that  the  volume 
of  a  gas  varies  inversely  as  the  pressure.  The  importance  of 
knowing  this  is  great,  for,  as  the  pressure  of  the  air  is  con- 
tinually changing,  a  given  weight  of  any  gas  will  occupy  more 
space  at  one  time  than  at  another.  Hence,  in  all  experiment* 
with  gases,  the  pressure  as  shown  by  a  barometer  has  to  be 
noted.  As  wo  have  already  stated,  30  inches  is  taken  M 
the  standard  height ;  if,  then,  we  have  an  amount  of  any  gas 
which  occupies,  say,  230  cubic  inches  when  the  barometer 
stands  at  28*90,  we  must  find  how  much  space  it  would  occupy 
when  the  pressure  is  increased  to  30  inches,  and  this  we  can 
easily  do  by  the  following  equation : — 

As  30  :  28-90  :  :  230  :  221-56  cubic  inches. 

This,  then,  is  the  space  which  the  gas  would  occupy  when  the 
barometer  stands  at  30. 

When  we  speak  of  a  pressure  of  BO  many  atmospheres,  it 
must  be  remembered  that  by  an  atmosphere  is  meant  a  pressure 
of  30  inches  of  mercury ;  and  as  a  cubic  inch  of  mercury  weighs 
0*491  lb.,  the  pressure  on  a  square  inch  is  30  x  0*491  Ib.  = 
14731bs.  We  can  thus  easily  solve  questions  like  the 
following : — 

What  is  the  pressure  on  a  portion  of  the  surface  of  a  boiler 
measuring  3  inches  each  way,  when  the  steam  has  a  tension  of 
4  i  atmospheres  P 

The  pressure  on  each  square  inch  is  equal  to  the  weight  of 
4|  x  30,  or  135  inches  of  mercury,  and  the  surface  has  an  area 
of  9  square  inches ;  the  total  pressure,  therefore,  amounts  to 
135  x  9  x  0*491  lb.  =  596*565  Ibs. 

In  many  operations  it  is  important  to  have  some  means  of 
measuring  the  pressure  exerted  by  a  gas  or  vapour,  and  tho 
instruments  employed  for  this  end  are  called  manometers.  In 
nearly  all  of  these  the  pressure  of  tho  atmosphere  is  taken  as 
the  unit.  The  pressure-gauge  of  a  steam-engine  is  merely 
one  form  of  this  instrument. 

The  most  common  manometer  is  that  which  acts  by  means 
of  compressed  air.  It  consists  of  a  small  vessel  of  mercury 
with  a  tube  closed  at  the  upper  end  dipping  down  into  it.  This 
vessel  is  so  placed  that  the  surface  of  the  mercury  is  exposed  to 
the  pressure  which  wo  want  to  measure,  and  as  this  increases 
the  mercury  is  forced  up  into  the  tube,  compressing  the  air 
above  it,  and  indicating  the  pressure  by  a  scale  marked  at  the 
side  of  the  tube.  The  graduations  on  tho  scale  are  not  equi- 
distant, that  marked  2  being  at  the  middle,  that  marked  3  one- 
third  of  the  height  from  the  top,  and  eo  on.  Sometimes,  instead 
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of  a  vessel  of  mercury,  there  is  merely  a  U-shaped  tube,  with 
the  bend  filled  with  mercury  and  the  open  end  connected  with 
the  boiler.  It  acts,  however,  in  the  same  way. 

If,  instead  of  the  pressure  on  any  gas  being 'greater  than  that 
of  the  air,  it  is  less,  the  gas  still  expands  in  the  same  proportion. 
Thus,  if  one-half  the  pressure  be  removed  it  will  fill  twice  the 
space.  To  prove  this,  a  graduated  tube  is  nearly  filled  with 
mercury,  and  inverted  into  a  tubular  vessel  filled  with  the  same 
liquid.  It  is  first  sunk  so  deep  that  the  level  of  the  mercury  is 
the  same  inside  as  outside,  and  the  volume  of  the  contained  air 
is  carefully  noted.  The  tube  is  now  raised  till  the  air  has  ex- 
panded to  exactly  double  this  volume,  and  the  mercury  in  the 
tube  will  then  be  found  to  stand  at  just  half  the  height  of  the 
barometer  above  that  outside. 

A  simple  experiment  shows  that  if  external  pressure  be  re- 
moved air  will  expand  forcibly.  Procure  a  very  shrivelled  apple, 
and  having  placed  it  under  the  receiver  of  the  pump,  remove 
the  air.  The  apple  will  expand,  and  look  quite  plump  and  fresh. 
If,  however,  you  admit  the  air  in  order  to  remove  and  enjoy  the 
apple,  the  pressure  at  once  shrivels  it  up  as  before. 

Several  experiments  may  also  be  easily  performed  showing 
the  large  amount  of  elastic  force  which  may  be  stored  up  in 
compressed  air.  The  air-gun  is,  perhaps,  the  simplest  illustra- 
tion of  this.  In  it  the  elastic  force  of  the  air  takes  the  place  of 
gunpowder,  and  propels  the  bullet  with  great  velocity.  A 
strong  copper  ball  is  made  to  screw  on  just  below  the  lock  of 
the  gun.  By  means  of  a  condensing  syringe,  air  is  powerfully 
compressed  into  this,  and  when  the  trigger  falls  it  presses  a  pin, 
and  thus  opens  a  valve  in  the  ball  and  allows  a  portion  of  the 
air  to  escape.  This  strikes  the  bullet,  and  imparts  such  velocity 
to  it  as  to  make  it  a  very  deadly  missile.  If  the  ball  be  well 
charged,  the  gun  may  be  discharged  from  twelve  to  twenty  times 
successively  without  condensing  the  air  in  it  afresh ;  the  power, 
however,  diminishes  slightly  each  time  that  it  is  fired,  as  the 
air  becomes  less  dense. 

This  expansive  force  of  compressed  air  is  sometimes  employed 
in  the  construction  of  a  fountain.  A  strong  metal  vessel  is 
constructed,  and  a  tube,  dipping  nearly  to  the  bottom,  is  fitted 
tightly  to  its  mouth.  A  stopcock  is  inserted  in  this  tube,  and 
a  screw  is  also  cut  in  the  upper  end  of  it.  The  vessel  is  then 
filled  to  about  three-fourths  of  its  height  with  water,  and,  by 
means  of  a  condensing  syringe  screwed  on  to  the  pipe,  the  air 
within  is  powerfully  compressed,  the  fresh  air  bubbling  up 
through  the  water.  The  tap  is  then  closed  and  the  syringe  re- 
moved, and  when  it  is  desired  to  start  the  fountain  we  have  only 
to  screw  a  jet  on  the  tube,  and  on  turning  the  tap  the  tension 
of  the  air  will  be  such  as  to  force  the  water  through  the  jet  with 
sufficient  velocity  to  rai?e  it  to  a  considerable  height. 

The  air,  it  must  be  remembered,  does  not  create  any  force ; 
it  merely  stores  up  the  force  exerted  by  the  hand  in  working 
the  syringe.  It  is,  in  fact,  a  reservoir  of  power,  and  in  many 
instances  it  becomes  of  great  service  by  its  action  in  this 
way. 

In  this  case  the  air  was  condensed,  and  its  elastic  force 
thereby  greatly  increased ;  at  ordinary  pressures,  however,  it 
has  quite  enough  elastic  force  to  act  in  the  same  way  if  we 
allow  the  jet  to  play  into  a  vacuum.  There  are  two  modes 
of  showing  this  experiment. 

If  a  small  vessel,  similar  to  that  described  above,  be  placed 
under  a  tall  receiver,  and  the  air  rapidly  removed,  the  effect  will 
be  seen.  The  simplest  plan  of  making  the  vessel  is  to  take  a 
small  flask  with  a  tightly-fitting  cork,  through  which  is  passed 
a  glass  tube,  drawn  to  a  jet  at  the  upper  end,  and  reaching 
nearly  to  the  bottom  of  the  flask.  To  show  the  experiment 
well,  the  receiver  must  be  very  rapidly  exhausted ;  otherwise  the 
air  slowly  expands,  and  merely  causes  the  water  to  run  slowly 
out  of  the  jet.  The  plan  usually  adopted  is  to  exhaust  a  second 
large  receiver  on  another  pump-plate,  and  so  arrange  the  two 
that  a  connection  may  be  made  between  them  by  opening  a'tap. 
The  air  is  thus  almost  instantaneously  rarefied  to  a  considerable 
extent,  and  the  experiment  answers.  The  second  plate  in  this 
description  of  pump  is  known  as  the  transfer-plate,  and  is  fre- 
quently found  very  convenient. 

The  other  mode  of  exhibiting  the  experiment  is  rather  simpler. 
A  jet  is  screwed  into  the  aperture  of  the  pump-plate,  and  the 
pump  is  so  constructed  that  the  plate,  together  with  a  portion 
of  the  exhaust-pipe  closed  by  a  stopcock,  may  be  removed  with- 
out the  admission  of  any  air.  The  end  of  this  tube  is  then 


plunged  beneath  the  surface  of  water,  and,  on  opening  the  tap, 
the  water  will  be  forced  up  through  the  jet  by  the  pressure  of 
the  air,  and  thus  produce  a  very  pretty  fountain  in  vacuo. 

Having  seen  the  mode  of  ascertaining  the  alteration  which  is 
caused  in  the  volume  of  any  quantity  of  a  gas  by  variation  in 
the  pressure,  we  have  now  to  examine  the  effects  produced  by 
variations  in  the  temperature.  These  variations  are  consider- 
able ;  it  is  therefore  necessary,  in  order  to  measure  the  exact 
quantity  of  a  gas,  to  bring  it  to  a  standard  temperature,  and, 
as  already  stated,  60°  has  been  fixed  on  as  the  most  convenient. 
There  is,  however,  often  difficulty  and  loss  of  time  in  bringing 
a  gas  exactly  to  any  temperature  ;  we  want,  therefore,  when  we 
know  the  volume  at  any  other  temperature,  to  be  able  to  calcu- 
late what  it  would  be  at  60°. 

If  we  dip  the  neck  of  a  retort  beneath  the  surface  of  water, 
and  apply  heat  to  the  bulb,  we  shall  find  a  number  of  bubbles 
of  air  passing  off  through  the  water ;  and  when  the  source  of 
heat  is  removed  and  the  air  cools  again,  the  water  will  rise  in 
the  neck  of  the  retort  to  take  the  place  of  the  displaced  air. 
So,  likewise,  if  we  nearly  fill  a  bladder  with  air,  and,  having 
tied  the  neck  tightly,  place  it  before  the  fire,  the  air  in  it  will 
expand  so  as  completely  to  distend,  and  perhaps  burst  the 
bladder.  We  see,  then,  that  the  air  alters  in  its  volume  by  a 
change  of  temperature. 

This  property  of  air  is  sometimes  employed  in  the  construc- 
tion of  a  thermometer.  Two  forms  of  air-thermometer  are  re- 
presented in  Fig.  16.  In  one,  a  straight 
glass  tube,  B,  with  a  bulb  blown  at  one 
end,  is  placed  with  its  open  end  down- 
wards in  a  vessel  «f  coloured  water,  A. 
Heat  is  first  applied  to  the  bulb,  c,  greater 
than  that  which  it  is  required  to  indicate ; 
a  portion  of  the  air  is  thus  driven  out  of 
the  tube,  B,  and  the  water  rises  to  replace  ||  B 
it.  The  height  at  which  this  water  stands 
depends  upon  the  pressure  of  the  air  in 
the  bulb,  c,  and  as  this  varies  with  the 
temperature,  the  column  serves  as  a  ther- 
mometer. In  the  other  form  represented, 
the  tube  is  turned  up  so  that  a  small 
quantity  of  air  may  be  included  in  the 
bulb,  c,  above  the  water,  and  this,  as  it 
expands  or  contracts  by  the  heat,  causes 
the  water  to  rise  or  fall  in  the  limb,  A  B.  Fig.  16. 

Both  are  graduated  by  comparison  with  a 

standard  thermometer.  These  instruments  are  highly  sensitive 
to  slight  changes  of  temperature ;  they  are,  however,  affected 
by  the  height  of  the  barometric  column,  and  therefore  a  certain 
amount  of  uncertainty  is  introduced  into  their  indications. 

The  law  showing  the  relation  between  the  temperature  and 
the  volume  of  any  gas  was  discovered  by  Dalton,  and  has  been 
checked  by  many  philosophers  since  that  date.  It  may  be 
stated  as  follows  : — 

If  any  gas  be  allowed  to  expand  freely  under  a  constant 
pressure,  its  increase  of  volume  when  raised  from  32°  to  212a 
will  be  equal  to  0'366  of  its  original  volume,  and  this  law  of 
increase  holds  true  in  the  same  proportion  for  intermediate 
temperatures. 

Now,  there  are  180°  between  these  two  temperatures  ;  the 
expansion  for  each  degree  is,  therefore,  y^  of  0'366,  or  about 
jj-j,  and  this  fraction  is  called  the  co-efficient  of  expansion.  A 
gas,  then,  expands  33-2  of  its  volume  at  32°  for  each  degree  that 
it  is  raised  above  that  point.  This  rule  enables  us  to  make  the 
calculations  we  required,  for  492  cubic  inches  at  32°  will  occupy 
493  at  33°,  510  at  50°,  520  at  60°,  and  so  on.  Suppose,  then, 
we  have  the  following  question  : — A  quantity  of  gas  is  measured 
at  a  temperature  of  76°,  and  is  found  to  occupy  427  cubic- 
inches  ;  what  is  its  volume  at  60°  ?  We  first  find  the  proportion 
between  the  space  a  gas  occupies  at  60°  and  at  76°,  and,  as  we 
have  seen,  492  cubic  inches  at  32°  will  occupy  520  at  60°,  and 
536  at  76°.  The  volumes  are  therefore  in  the  proportion  of  520 
to  536,  and  the  following  rule  of  three  sum  will  therefore  give 
us  the  required  volume  : — 

As  536  :  520  :  :  427  :  414J. 

Very  often  in  chemical  experiments  corrections  have  to  be 
made  for  pressure  as  well  as  for  temperature.  The  process  is, 
however,  the  same,  and  each  correction  may  be  made  separately. 
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i:DS,  AND  RUSHES  (<xmtwu*d). 

WB  have  now  to  notice  a  rush  or  sedge  which,  in  a  commercial 
of  view,  is  far  more  important  than  any  member  of  it* 
described  by  UH  in  our  preceding  article*.  Eiparto 
(Stipa  tenacifrima),  or  esparto  gross,  an  it  U  not  uncommonly, 
though  incorrectly,  called,  in  a  true  sedge,  although,  unlike 
most  of  its  congeners,  it  possesses  the  power  of  supporting 
life  and  forming  vegetable  tissues  in  situations  of  extremely  dry 
Lui.l  arid  character.  It  in  indigenous  to  the  soils  of  Spain, 
il.  'Uily,  Algeria,  and  some  parts  of  Egypt.  Like  many 
kinds  <>f  the  miiull  round  rushes  we  have  before  described,  the 
esparto  grows  in  tufts  or  bunches.  It  in  of  perennial  growth, 
tains,  according  to  the  situation  in  which  it  is  fonnd,  a 
height  of  from  sixteen  to  thirty-two  inches  from  its  attachment 
to  the  root  to  the  point  of  the  ninh,  as  for  (simplicity's  sake  it 
may  be  called.  The  great  bulk  of  this  plant  brought  to  this 
country  is  obtained 
from  Algeria  and 
Spain.  By  the  French 
it  is  called  "  alfa," 
but  the  Spanish  nam 
is  that  which  we 
make  use  of  in  de- 
scribing it  here.  Most 
of  our  readers  will 
be  aware,  that  owing 
to  the  groat  scarcity 
of  linen  rags,  which 
has  been  for  some 
time  so  severely  felt 
by  the  manufacturers 
of  paper,  unceasing 
efforts  have  been 
made  by  the  scientific 
world  to  discover 
some  material,  which 
could  be  made  use 
of  as  a  substitute 
for  rag  -  pulp.  Re- 
search and  experi- 
ment have  shown 
that  the  esparto  rush 
—dry,  wire-like,  and 
unpromising  as  it  is 
— yields,  by  skilful 
treatment,  seventy- 
three  per  cent,  of 
fibrous  substance  ad- 
mirably adapted  for 
the  paper-maker's 
use.  Many  stages 
of  preparation,  how- 
ever, have  to  bo 
passed  through  be- 
fore the  withered  stems  are  converted  into  the  broad  white 
sheets  we  see  vended  by  the  stationer.  It  may  not,  therefore, 
prove  uninteresting  to  the  reader,  if  we  follow  the  fortunes  of 
a  tuft  of  esparto  rush,  and  note  the  treatment  it  meets  with 
from  the  various  labourers  and  workers  into  whose  hands  it  falls. 
The  traveller  who  visits  the  province  of  Oran,  in  Algeria,  during 
the  months  of  April,  May,  and  June,  will  not  fail  to  observe 
the  tracks  of  tuft-clothed  land  where  the  esparto,  the  asphodel, 
and  the  stunted,  scrubby  dwarf-palm  alternate  with  each  other. 
Here,  then,  is  the  scene  of  tho  labours  of  the  esparto-gatherer, 
who  is  obliged  to  exorcise  some  little  judgment  in  conducting 
his  operations.  In  the  first  place,  in  order  that  the  highest 
qualities  of  the  rush  should  be  husbanded,  it  is  necessary  that 
it  should  retain  its  greon  freshness  whilst  approaching  ripe 
maturity.  The  inexperienced  gatherer,  who  gleans  his  rush 
crop  when  too  little  developed,  and  in  tho  full  greon  stage,  will 
find  that  both  quantity  and  quality  of  fibre  will  be  sadly  defi- 
cient. Let  him,  on  the  other  hand,  allow  tho  action  of  sun  and 
time  to  fully  ripen  his  crop,  and  tho  earth's  chemistry  will  have 
communicated  to  the  tissues  of  tho  plant  so  large  a  supply  of 
both  iron  and  silicious  elements,  that  the  chemistry  of  the  arts 
Las  a  difficult  task  to  get  rid  of  them  again.  Now  comes 
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another  peculiarity  which  has  to  be  borne  in  mind  by  the  nub. 
gatherer.  The  productiveness,  and  even  the  life,  of  the  esparto 
plant  i»  endangered  by  cutting  with  a  sharp  instrument  the  long, 
slender  stems  or  rashes  it  throws  out  from  it«  bead  or  erown. 
It  is  therefore  necessary  that  tho  crop  should  be  picked,  and 
not  oat.  The  gatherer,  therefore,  provides  himself  with  a  stiff, 
stoat  staff  or  stick ;  round  this  be  dextroosly  twists  a  goodly 
lock  of  rashes  ;  then,  with  a  sort  of  under-torn  and  an  upward 
wrench  with  both  hands,  the  bunch  of  rashes  is  torn  from  it* 
attachment  to  the  parent  crown  or  root.  Kach  stem  or  rash  is 
united  to  the  body  of  the  plant  by  a  sort  of  elbow,  or  carved  form 
of  articulation,  as  shown  at  Fig.  1  in  the  annexed  illustration. 
This  condition  of  parts  greatly  assists  the  operation  of  fatbsriaf , 
as  nearly  every  rush  given  way  at  the  extreme  lower  end.  Armed 
with  his  twisting-stick,  the  labourer  marches  onward,  gathering 
as  he  goes ;  and  as  each  tuft  is  forced  from  its  attachments,  ft 
is,  with  others  previously  secured,  tacked  in  a  mass  under  tb* 
left  arm  until  no  more  can  be  conveniently  placed  there.  He 
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thus  formed  on  tbe 
earth,  where  it  rests 
antQ  an  assistant  or 
follower  binds  it  up 
into  a  sheaf  or  bun- 
dle, called  by  esparto, 
pickers  a  "  munada." 
Travelling  onwards, 
another  and  another 
munada  is  formed 
until  the  work  of 
gathering  is  ended. 
These  mnnadas  are 
then  placed  line  after 
line  in  the  open  air 
to  dry,  and  in  about 
seven  or  eight  days 
between  thirty-five 
and  forty  per  cent. 
of  their  weight  win 
have  been  lost  by 
evaporation.  Bales 
or  packages  of  con- 
venient size  are  then 
formed  from  the  col- 
lected mnnadas,  and 
these  are  transported 
to  the  water-side, 
where  the  ship  is 
waiting  to  receive 
thorn.  On  reaching 
the  establishment  of 
the  manufacturer  in 
this  country,  the 
bales  of  esparto  are 
opened,  and  all  the 
mnnadas  are  so  ar- 
ranged, that  all  tho  loose  root-fibres  or  frayed-out  and  broken 
tops  may  be  removed.  The  whole  mass  is  then  well  shaken 
asunder,  and  the  rushes  are  cast  into  a  boiler  charged  with  a 
i  solution  of  caustic  alkali.  After  being  well  boiled,  the  rushes 
1  lose  much  of  their  wire-like  strength,  and  can  be  twisted  asunder 
very  easily,  even  when  in  bundles  of  considerable  size ;  they 
will  also  have  lost  much  of  the  colouring  matter  which  they  origi- 
nally possessed.  After  the  superfluous  solution  has  drained 
away,  the  rushes  pass  to  a  washing-engine,  which,  aided  by  a 
peculiar  trough  and  partition  arrangement,  keeps  the  material 
flowing  onward  and  round  the  machine.  Such  tints  as  the  pulp 
still  retains  are  removed  by  chloride  of  lime.  Bleaching,  sizing, 
etc.,  follow  before  the  pulp  passes  into  the  paper-making  engines. 
We  have  in  this  country  a  representative  of  the  true  esparto 
in  a  plant  known  as  the  Garden  Feather  Gross  (Stipa  yennata). 
Some  very  fine  specimens  of  it  have  been  fonnd  growing  wild 
on  the  rocks  in  a  locality  known  as  Long  Tendale,  near  Kendal. 
It  is  somewhat  remarkable,  that  although  the  introduction  of 
esparto  pulp  in  the  manufacture  of  paper  is  of  comparatively 
recent  origin,  the  ancients  were  thoroughly  conversant  with 
the  plant  yielding  it.  Pliny  says  that  the  spartum,  as  he 
calls  it,  should  be  gathered  between  the  ides  of  May  ard 
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June.  He  considers  it  in  the  light  of  a  "  morbid  production, 
and  in  reality  a  curse  to  the  soil,  as  there  is  nothing  whatever 
that  can  be  grown  or  sown  in  its  vicinity."  It  is  curious,  too, 
that  the  same  method  of  gathering  should  have  been  practised 
in  Pliny's  day  as  that  which  we  have  described.  When  speaking 
of  gathering  this  plant  by  the  aid  of  the  twisting  stick,  he 
Bays,  "  Bone  or  holm  oak  make  the  best  levers."  During  the 
period  in  which  he  wrote,  the  esparto  was  extensively  used  for 
the  manufacture  of  cordage,  couch  and  bed  stuffing,  torches, 
shoes,  coarse  garments  for  shepherds  and  out-door  labourers, 
and  for  fuel.  Such  of  our  readers  as  may  be  desirous  of 
examining  the  structure  of  the  esparto,  may  do  so  by  purchasing 
a  pennyworth  of  pipe-cleaning  rush  at  any  tobacconist's. 

It  is  curious  and  interesting  to  note  the  fact,  that  whilst  the 
early  Egyptians  and  Greeks  had  recourse  to  the  papyrus  rush 
for  a  material  on  which  to  transcribe  their  records  and  historical 
events,  we,  after  minute  research  and  laborious  investigation 
into  the  secrets  of  the  vegetable  world,  find  in  a  sedge  or  rush 
the  elements  so  anxiously  sought  after. 

Before  concluding  our  remarks  on  the  reed,  rush,  and  grass 
families,  it  may  not  prove  unprofitable,  if  we  pass  in  review  a 
few  of  the  scattered  members  of  the  latter  order  of  plants  to 
which  we  are  indebted  for  special  products.  Amongst  these  we 
must  give  a  place  to  the  oil  grass,  or  Andropogon  of  India. 
This  genus  has  many  representatives,  each  of  which  is  cele- 
brated for  a  peculiar  product.  The  celebrated  grass  oil  of 
Nemaur  is  one  of  these ;  it  is  prepared  extensively  in  the  villages 
situated  about  the  spurs  of  the  Vindhya  Hills.  Here  is  found 
the  plant  yielding  it,  the  "  Vittievayr,"  or  Kuscus  (Andropogon 
muricatus),  known  to  the  ancients  as  Calamus  aromaticus. 
The  Kuscus  is  used  also  in  the  manufacture  of  a  species  of 
matting,  which,  when  hung  as  a  sun-screen  and  sprinkled  with 
water,  gives  off  an  agreeable  and  refreshing  perfume.  A  per- 
fume called  "  mousseline  "  is  made  from  this  plant :  it  was  so 
named  because  the  muslin  brought  from  India  was  scented  with 
the  root  of  this  grass. 

Andropogon  Jwarancusa  is  another  oil-yielding  grass,  possessed 
of  great  fragrance,  and  yields  the  oil  of  spikenard  of  the  per- 
fumer. Lemon-grass  oil  is  also  obtained  from  a  plant  of  the 
genus  Andropogon. 

The  Indians  obtain  the  oil  from  these  various  grasses  by 
gathering  the  flower-heads  or  tassels  just  before  they  come  into 
full  blossom.  These  are  tied  in  small  sheaves  or  bundles  (as  in 
Fig.  2),  and  placed  in  a  peculiar  arrangement  of  canes,  pots, 
and  stones,  which  performs  the  duty  of  a  still.  Fig.  3  represents 
one  of  these  ingenious  make-shift  arrangements.  As  the  oil, 
vaporised  by  heat,  flows  through  the  still-head,  formed  of  a  tree- 
trunk  luted  with  clay,  and  the  cane  tube,  A,  it  is  condensed  by 
the  wet  grass  and  cold  water  used  in  the  bark  trough,  B.  It 
now  floats  in  eyes  or  tears  on  the  surface  of  clean  cold  water 
placed  in  the  receiver  c,  from  the  surface  of  which  it  is  carefully 
skimmed  with  a  small  unio,  or  fresh- water  mussel-shell,  fitted  to 
the  end  of  a  stick,  as  shown  in  Fig.  4.  When  thus  collected, 
the  oil  is  of  an  amber  tint,  and  ready  for  placing  in  bottles  by 
the  aid  of  a  cocoa-nut  shell  and  reed,  as  shown  in  Fig.  5. 

The  general  reader  is  cautioned  against  receiving  the  term 
"  grass,"  as  applied  to  many  kinds  of  fibrous  substance,  as  cor- 
rect. The  so-called  "  China  grass,"  used  in  the  manufacture 
of  dresses  for  ladies,  pocket-handkerchiefs,  etc.,  is  in  reality  the 
fibre  of  a  member  of  the  nettle  family  (Urtica  tenacissima). 

The  Grass  Tree  of  Australia  has  of  late  been  much  brought 
into  notice  as  possessing  various  useful  and  remarkable  qualities. 
It  yields  food,  gum,  medicine,  a  cement  for  caulking  canoes,  and 
a  natural  material  well  adapted  for  making  plaisters  for  wounds. 
This  curious  and  anomalous  tree  (the  Xanthorrhcea),  like  many 
other  Australian  productions,  appears  like  some  strange  freak 
of  Nature's  handiwork.  Its  main  crown  or  stalk  is  not  unlike  a 
large  tuft  of  pampas  grass  growing  on  a  stem,  whilst  in  its 
centre  shoots  up  a  straight  spathe  or  shaft,  which  might  be  'mis- 
taken for  a  bulrush.  Yet  the  grass  tree,  as  it  has  been  named, 
is  a  member  of  the  order  Liliacece,  and  has  no  more  relation  to 
grass,  properly  so  called,  than  has  a  tulip  or  a  hyacinth. 

This  tree  is  not  the  only  remarkable  member  of  the  "  lily  " 
tribe,  and  one  which  at  first  sight  shows  no  signs  of  affinity  to 
the  family  to  which  it  belongs.  Another  singular  tree  of  the 
order  Liliacece  is  the  Dragon  Tree  of  Orotava,  of  which  an 
illustration  will  be  found  in  our  "  Lessons  in  Botany,"  page  24, 
Vol.  I.,  of  the  POPULAR  EDUCATOR. 


LESSONS   IN   LATIK— LI. 

GOVERNMENT. 

GOVERNMENT  involves  dependence  between  words  as  agree- 
ment involves  similarity.  One  word  is  said  to  govern  another 
when  the  one  is  dependent  on  the  other,  and  is  modified  in  form 
and  meaning  by  the  other.  Take,  as  an  instance,  the  words — 

Pignus  amoris,  pledge  of  love. 

This  is  an  example  of  dependence  or  government,  for  amoris  is 
dependent  on  pignus,  and  is  changed  by  that  dependence  into 
the  genitive  amoris. 

Government  may  take  place  between 

1.  One  noun  and  another  noun.       |     6.   Verbs  and  nouns  or  pronouns. 

2.  A  pronoun  and  a  noun.  i     7.   Verbs  and  verbs. 

3.  An  adjective  and  a  iioun.  8.   Verbs  and  relatives. 

4.  An  adverb  and  a  noun.  9.  Verbs  and  conjunctions. 

5.  Prepositions  and  uouns. 

1.  One  noun  may  govern  another,  as — 

Hie  est  hortus  regis; 

This  is  the  garden  of  tha  Icing  ; 

where  regis  is  in  the  genitive  case  governed  by  the  noun 
hortus. 

The  rule  then  is — One  noun  governs  another  in  the  genitive 
case. 

This  construction  resembles  the  English— this  is  the  king's 
garden,  where  Icing's  is  in  the  possessive  or  genitive  case 
governed  by  garden.  King's,  it  will  be  observed,  is  a  form 
derived  from  king,  as  regis  is  a  modification  of  rex.  Here  the 
Latin  idiom  agrees  with  the  English  idiom. 

The  effect  of  this  genitive,  or  of  the  governed  word,  is  to 
define  more  exactly  the  governing  word :  for  example,  we  may 
ask,  "Whose  garden  ?"  The  answer  is,  "  The  king's  garden." 
The  noun  in  the  genitive  then  performs  the  part  of  an  attribu- 
tive, and  the  phrase  "  hortus  regis  "  is  pretty  much  the  same 
as  hortus  regius,  the  royal  garden. 

This  instance  of  a  noun-government  denotes  possession. 
Similar  is  the  import  when  relationship  is  indicated ;  as, 
Heotoris  uxor  Andromache,  Andromache,  the  wife  of  Hector. 

The  genitive  also  denotes  a  whole  of  which  a  part  is  taken, 
and  hence  is  termed  partitive  (genitivus  partitivus);  as,  partes 
corporis,  parts  of  the  body. 

It  may,  moreover,  signify  the  originator,  cause,  or  producer  ; 
and  hence  the  word  genitive,  from  gigno,  I  beget;  for  instance  : 
conjuratio  Catilinse,  Catiline's  conspiracy,  that  is,  the  con- 
spiracy originated  by  Catiline;  desiderium  patriee,  desire  fur 
one's  native  land,  that  is,  the  longing  caused  in  the  mind  by 
one's  native  land. 

Of  is  the  general  sign  of  the  genitive,  but  here  we  have 
employed  for ;  for  is  sometimes  the  only  word  which  will  give 
the  sense  of  the  original.  The  Latin  genitive  has  a  wider 
application  than  the  English. 

In  English  we  employ  the  partitive  genitive  where  there  is 
in  reality  no  partition.  Thus,  we  say,  "  There  were  four  of  us," 
that  is,  "we  were  four  ;  "  so  said  the  Latins,  quatuor  eramus, 
avoiding  the  previous  form. 

2.  A  pronoun  may  govern  a  noun  or  another  pronoun :  for 
example — 

1.  Animalium  alia,  rationis  expertia  sunt,  alia  utentia. 

O/ animals,  some  are  deaoid  of  reason,  others  use  (reason). 

2.  Quis  vestrum  est  rnedicus  ? 
Which  of  you  is  a  physician  ? 

Alia  governs  animalium  in  the  genitive ;  vestrum  is  governed  in 
the  genitive  by  quis.  The  rule  then  is — 

A  pronoun  governs  a  noun  or  a  pronoun  in  the  genitive  case. 
Instead  of  the  partitive  genitive,  a  preposition  with  its  proper 
case  is  often  used  ;  the  prepositions  so  employed  are  e,  de,  inter, 
in,  as — 

Acerrimus  ex  omnibus  nostris  sensibm  est  sensus  videndi. 
The  sense  of  sight  is  the  keenest  of  all  our  senses. 

The  neuter  quid  used  partitively  governs  a  genitive  case,  as — 

Quid  mulieris  habes  uxorem  ? 
What  sort  of  a  wife  have  you  1 

3.  An  adjective  may  govern  a  noun,  as — 


Gallorum  omnium  fortissimi  suiit 

Belgffi. 
The  Beiges  are  the  bravest  of  all  the 

Gauls. 


Sum  unus  multorum. 

I  am  one  of  many. 

Conou  erat  prudens  rei  militarise 

Conon  teas  wise  in  military  affairs. 


LESSONS  IN  LATIX. 


From  those  instance,  it  appears  that— 

in  the  superlative  degree,  numeral  a<ljective$,  and 
'••*  i  if  (in...,/,  govern  noun*  in  the  genitive. 
1,  Hi  iii  K:i;:li.-,h,  MO  iii  Latin,  all  partitives  govern 
gonitivo.     Accordingly,  an  adjective  in  tho  comparative  degree 
may  have  *  genitive  dependent  on  it ;  as — 

Fratrum  tuorum,  soror,  sum  major  natu. 
/  am  the  older  of  thy  (two)  broihere,  litter. 

An  adjective  in  tho  comparative  degree  take*  after  it  a  noon 

or  I'lMiK-ii.'i  in  tho  ablative  j  as— 

iior  eat  muller  marito. 
The  \c\Jt  it  more  worthy  than  h«r  htutand. 

Instead  of  the  ablative  you  may,  by  employing  </uam,  pot  the 
same  case  after  the  verb  a*  it  has  beforo  it ; 


Digulor  eat  mulier  quam  maritue. 

DiyiitorcM  caao  muiierem  </uurn  murituw  conflrmo. 

4.  An  adverb  may  govern  a  noon  :  for  example — 

Oallua  miurime  omnium  nobtlium  Graocis  littoria  atuduit. 
OoHiu  eludurd  Greek  mott  of  all  the  noblet. 
JiiRtitia  niltil  oxpotit  prwmii. 
Justice  »<ekt  no  reward. 

The  general  fact  may  be  stated  thus  : — 

/  quantity,  and  some  adverbs  of  place,  govern 
nouns  in  the  genitive  case. 

Maxime,  which  governs  omnium  nobtlium,  is  an  adverb  ol 
quantity.  Niltil,  which  governs  prarmii  (literally,  nothing  of 
reward),  is  an  adverb  of  quantity ;  nihil  might  bo  considered  as 
an  indeclinable  noun ;  then  tho  instance  would  fall  under  the 
rule — "  One  noun  governs  another  in  the  gonitivo  case." 

Aa  an  example  of  an  adverb  of  place  governing  the  genitive, 
take  this : — 

Vbi  gentium  sumus  ? 

Where  in  the  world  are  ice  7 

To  this  category  may  be  referred  auch  phrases  as — 

Eo  impudentuB  processit ; 

He  went  to  inch  a  pitch  of  impudence  ; 

where  impudentice  is  a  genitive  governed  by  the  adverb  of 
place,  eo.  Similar  is  the  form  tune  tomporis,  then  of  time,  at 
that  time. 

Among  adverbs  governing  a  genitive,  it  is  usual  to  place 
yratid,  causd,  etc.,  but  these  are  really  nouns  in  the  ablative  ; 
ergo,  which  governs  a  genitive,  is  also  a  (Greek)  noun  in  the 
ablative ;  and  instar  (after  the  manner  of),  classed  among  tho 
adverbs  that  govern  the  genitive,  is  an  indeclinable  noun 
which  signifies  outline,  likeness. 

VOCABULARY. 


Caelatum       argentuin, 
«mboMad  plate. 
Importunus,  -a,    -urn, 
troublesome.        [loaf. 
Pauls,  -is,  m.,  bread,  a 
Partim,  partim,  some, 
Others. 

Piota  tabula,  paintinjs, 
picture*. 
Potior  (comp.  of  potis; 
superlative,  potissi- 
mus),    potius,     pre- 
ferable. 

Prcestans,    -tis,   excel- 
lent. 
Quiaqne,  each. 
Qnotusquisque,       how 
/etc. 
Stragula,  a  coverlet. 

EXERCISE  182. — LATIN-ENGLISH. 

1.  Nullum  maluin  est  vebementiua  et  iiuportuuius  quam  invidia. 
2.  Quid  coelati  argenti,  quid  stra^ularuin,  quid  pictarum  tabula- 
rum  apud  ilium  pututis  esse '?  3.  Ut  uuiiuus  corpore  cst  nobilior,  ita 
virtus  proBsttmtior  est  robore  et  exterua  specie.  4.  Quanto  lionesta 
mors  turpi  vita  est  potior !  5.  Quotusquiaque  pliiloaophorum  eat 
tecum  ?  6.  Tribuni  legem  promulguruut  ut  conaulus  alter  ex  plebe 
crearetur.  7.  Eorum  beneficiorum  partim  ejuamodi  auut  ut  ad 
universes  civea  pertineant,  partim  singuloa  ut  attingant.  8.  Tibi 
divitiiirum  affatim  est.  9.  Terrorum  et  f raudia  abunde  eat  10.  Tu 
me  aruoris  magis  quam  honoris  sorvavisti  gratia  ?  11.  Simula  bat  so 
se  negotii  gratia  properare.  12.  Ouiues  dono  militari  virtutis  ergo 
donati  aunt.  13.  Unus  ille  dies  mihi  immortolitatia  erat  inatar,  quo 
iu  patriam  redii. 

EXERCISE  183. — ENGLISH-LATIN. 

1.  The  king's  wife  is  fair.  2.  The  king's  wife  is  fairer  than  the 
general's  wife.  3.  Which  of  the  two  ia  the  wiaer  ?  1.  Socrates  ia  the 
wisest  of  mortals.  5.  What  bread  (what  of  bread)  boat  thou  ?  6.  To 
such  a  pitch  of  madneas  has  he  proceeded,  that  all  men  call  him  a 
fool.  7.  The  soldiers  came  on  account  of  tho  war.  8.  For  tho  honour 
«f  tho  general,  rewards  have  been  given  to  each  of  the  soldiers.  9.  I 
have  enough  of  books.  10.  That  book  ia  to  me  as  good  u  (inetar) 
all  books. 


5.  Government  may  also  take  place  by  mei 
The  signification  of  Latin   preposition.,  and  the  oases  vhioa 
they  require,  have  been  generally  spoken  of  ia  I  issnai  i» 
I-  (VoL  IL,  page  150). 

The  snbjeot  is  hen  referred  to  ia  order  that  the  stsvdeat  awy 
have  under  his  eye  at  once  a  complete  view  of  what  ia  Latia 
i.  involved  in  government.  A  few  remarks  and  mamlsi  of  a 
critical  kind  may  be  added  ben,  if  only  to  renew  the  nadir's 
impression,  and  aid  ia  presenting  to  his  mind,  forenuaent  as 
-  • 

to   place.     Other 
L  <•—«-» » 


Proposition.,    oriffinaUy,   bar* 
reference,  am  derivative.  —'* 


the  dUtiiiotion.  and  definition,  which  in  Latin  am  in  • 

way  indicated  by  the  obliqoe  oa.ee,  that  u,  all  the  nin  bat 

the  nominative.    Thu»,  we  may  iay,  venator  boo  looo,  *«  MOM» 

about  in  thi$  placet  but  if  we  wish  to  mark  the  epot  more  par- 

ticularly,  we  §ay,  vermatur  in  bio  nrbe,  he  movn  abotU  in  (Me 

city. 

The  usage,  of  proportions  in  Latin  an  very  varion. ;  they 
can  .caroely  be  reduced  to  rule,  nor  can  aome  of  them  be 
explained  on  general  principle..  There  U  no  neooree  bat  to 
study  separate  instance.,  and,  while  imitating  them,  uLmm 
and  apply  the  general  doctrine,  already  set  forth. 

The  relation  of  a  substantive  to  a  substantive,  which  ia 
expressed  in  English  by  the  preposition  of,  as,  th»  head  o/  the 
man,  the  word*  of  the  book,  is  in  Latin  expressed  not  by  a  pre- 
position, but  by  the  genitive  case,  aa,  hominis  oapot;  verba 
libri.  There  are  instances  in  which  the  noon  has  a  Jrf«<i  of 
verbal  force,  and  so  dispenses  with  the  use  of  prepositions. 
Thus,  we  find  in  good  authorities  these  examples : — 
Manaio  Formiia,  UH  «(ay  at  Pormia. 
Befrigeratio  aMtate,  eooUny  tn  «m- 

mer. 

In  other  instances  prepositions  are  used  with  verbal  nouns, 


Civile  beDo  victor,  oMtpufvr  u»  UU 
ctril  tear. 


Beditas  in  ccalum,  return  to  hearen. 
Adventus  ad   urbem,  approach  to 

OK  city. 
Deapectu.  in  mare,  th«  look-down 

into  the  *ea. 

Bxcessus  e  vita,  departure  from  lift. 
Ex  Italia  itinera  in  Macedonian!, 


Cutraad  Bafimaam,  tiU  <xmf  Mar 


Casari.  ia  Hlepanit  res 

C<aar"§  eucce**  in  Qfatn. 
Omnea  ante  Socratem  p 


oli  the  pkOotophm  btfort  Soent 
Ex  India 
•Mas. 


the  wat/s  from  Italy  into  Mace- 
donia. 

Let  the  following  examples  of  the  use  of  prepositions  be 

carefully  observed  and  followed : — 

^B. — Ab  equitatu  flrmus,  strong  in  cavalry. 

AD.— Mihi  ad  forum  negotinm  ert,  I  hate  bunnee*  in  the  market;  ad 
verbum  ediacere,  to  learn  word  for  word. 

LPUD.— Cceuam  apud  villam  dat,  he  give*  a  dinner  party  at  hi*  *OU. 

DE.— Malus  poeta  de  populo,  a  bad  poet  from  among  the  peopU ;  de 
geuere  summo  adolescens,  a  youth  of  the  highest  promiee ;  altenua 
de  duobus,  one  of  two;  metus  de  summi  rerum,  f  tar  for  the  general 
tafety. 

3.—  Menace  Delphicse  e  marmore,  Delphic  tablet*  of  marblt. 

SBOA.— Merita  Plancii  erga  me,  Planciue'e  men't  toward  me. 

2x.— Ex  adolescentia,  from  (since)  the  period  of  youth;  diem  ex  die, 
from  day  to  day  ;  vir  ex  doctrina  clarua,  a  man  renowned/or  burning  • 
aigna  ex  asre,  standards  made  of  braee ;  aoror  ex  matre,  a  aister  on 
the  mother'e  side;  ira  ex  hie  clade,  anger  anting  from  that  dtftat. 

u .— Bellum  in  Bomanoa,  war  against  the  Komans ;  imperinm  in  His- 
pauium,  command  over  Spain;  ter  in  anno,  thrice  a  year;  in  aram 
coufugit,  he  fled  to  the  altar;  to  inritavit  in  poaterum  diem,  ht 
invited  thetfor  the  n«zt  day;  in  die.  singuloa,  every  day. 

'EE.— Si  per  me  licuisset,  if  I  had  allowed ;  per  deos  te  oro,  I  entreat 
thee  by  the  gods. 

'a*. — Pr»  nobis  beatna,  happier  than  we. 

'RJETK&.— Pneter  consuetudinem,  beyond  what  u  usual;  prsHer  spent 
mora,  unexpected  delay. 

'BO.— Pro  curia,  in  front  of  the  senate-house;  pro  dignitate  landare,  to 
praise  con/ormably  to  dignity. 

vs.— Sub  dio,  in  the  open  air;  sub  eritu  anni.  at  the  end  of  the  year. 

—SB.— Vulnu.  auper  vulnua,  wound  upon  wound ;  mulU  super  Priamo 
rogitana,  osl-ing  many  question*  reepecting  Priam;  n\p«r  vinam  et 
epulan,  at  the  ban/juet  ;  nocto  auper  media,  at  midnight. 
Tnrcs.— Verbo  tonus,  to  far  at  the  word  wa§  concerned. 


If  yon  diligently  study  these  instances,  and  tho 
hich  follow,  you  will  readily  see  how  conducive  to  a  correct 
knowledge  of  Latin  ia  an  exact  and  familiar  acquaintance  with 
the  import  of  its  prepositions.  You  will  also  learn  that  the 
primitive  meaning  of  a  preposition,  as  represented  in  *VgK«*'J 
has  occasionally  to  undergo  considerable  variations.  The 
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proper  meaning  of  the  preposition  in,  for  instance,  is  with  the 
accusative  toward;  but,  consistently  with  English  usages,  it 
can  by  no  means  be  always  so  rendered.  The  preposition  de, 
too,  denotes  motion  in  a  downward  direction ;  but  consult  the 
examples,  and  you  will  find  other  meanings  must  be  employed 
as  due  representatives  of  de  in  our  language.  Often,  indeed, 
both  in  regard  to  prepositions  and  other  words,  you  must,  if 
you  would  intelligibly  convey  the  sense  of  the  original,  depart 
considerably  from  a  literal  rendering.  A  perfect  translation 
adheres  as  closely  to  the  original,  both  in  words  and  in  struc- 
ture, as  a  full  regard  to  the  idiom  of  the  language  into  which 
you  are  translating  will  allow. 

Some  of  the  prepositions  are  obviously  compounds.  Thus 
inter  (between)  is  made  up  of  in  and  ter ;  so  prceter  consists 
of  prce  and  ter ;  propter  (propiter)  comes  from  prope  and  ter ; 
subter  is  suit  and  ter}  also,  circiter  is  circa,  and  the  same 
adverbial  ending,  ter.  I  give  instances  of  the  use  of  these 
compounds : — 

Inter. — Inter  anna  silent  leges. 

Prceter. — Prseter  oram  Hetrusci  maris  Neapolim  transmisit. 

Propter. — Vulcanus  tenuit  insulas  propter  Siciliam. 

Subter. — Plato  iram  et  cupiditatem  subter  pnecordia  locavit. 

Circiter.— Caesar  circiter  meridiem  exercitum  in  castra  reduxit. 

Some  prepositions  are  occasionally  used  as  adverbs  ;  such  as 
ante,  near;  procul,  at  a  distance;  juxta,  on  one  side,  alike; 
infra,  below  ;  supra,  above  ;  ultra,  beyond  ;  intra,  within  ;  extra, 
without,  on  the  outside;  contra,  over  against;  circa,  round 
the  exterior;  ante,  in  front ;  retro,  backwards. 

EXERCISE  184. — LATIN-ENGLISH. 

1.  Coronam  habebat  unam  in  capite,  alteram  in  collo.  2.  Semel  in 
vita  risit  M.  Crassus.  3.  Pausanias  ceperat  complures  Persarum 
nobiles,  atque  in  his  nonnullos  regis  propinquos.  4.  In  Epaminondee 
virtutibus  commemoratur,  saltasse  eum  commode.  5.  Loquutus  est 
in  noctem  atque  etiam  nocte,  illatis  lucernis.  6.  In  crastinum  differo 
res  serias.  7.  Crescit  in  dies  singulos  hostium  numerus.  8.  Gallia 
est  omnis  divisa  in  partes  tres.  9.  Mihi  est  in  mente.  10.  Mini 
venit  in  mentem.  11.  Legiones  sub  armis  habuit.  12.  Ssepe  est  sub 
palliolo  sordido  sapientia.  13.  Magna  mei  sub  terras  ibit  imago.  14. 
Captives  sub  jugum  misit.  15.  Sub  ipsa  manna  progress!  sunt.  16. 
Sub  Hannibale  magistro  belli  artes  edoctus  est.  17.  Excesserunt  urbe 
sub  adventn  Eomanorum.  18.  Sub  heec  dicta  ad  genua  Marcelli  pro- 
cubuerunt.  19.  Grues  dormiunt  capite  subter  alam  condito.  20. 
Consi'l  equo  citato  subter  muros  hostinm  ad  cohortes  advebitur.  21. 
Super  tabernaculum  Darii  imago  solis  fulgebat.  22.  Domes  super  se 
ipsos  concremaverunt.  23.  Eequievit  fronde  super  viridi.  24.  Super 
ripas  Tiberis  effusus  erat.  25.  Super  coenam  de  ejus  nequitia  loque- 
bantur.  26.  Nemo  eorum  redierat,  qui  super  tali  causa  missi  erant. 
27.  Hac  super  re  scribam  ad  te.  28.  Ante  et  pone  movetur.  29.  Post 
me  erat  JEgiua,  ante  Megara.  30.  Ingredi  ante  non  retro  jussit.  31. 
Si  fortuna  volet,  fies  de  rhetore  consul.  32.  Hostes  ad  Csesarem 
legates  de  pace  tniserunt.  33.  Ut  jugulent  homines  surgunt  de  nocte 
latrones.  34.  De  quarta  vigilia  castra  movet.  35.  Darius  ex  Asia  in 
Europam  exercitum  trajecit.  36.  Coloniam  ex  hostibus  eripuit.  37. 
Tanta  repente  vilitas  annonas  ex  summa  inopia  et  caritate  rei  frumen- 
tariaa  consecuta  est.  38.  Diem  ex  die  expectabam.  39.  Homo  ex 
animo  constat,  et  corpore  caduco  et  infirmo.  40.  Majores  ex  minima 
republica  maximam  nobis  reliquerunt.  41.  Amicitias,  inimicitiasque 
non  ex  re  sed  ex  commodo  eestimant  mali.  42.  Hercules  prsa  se  ar- 
meutum  agebat.  43.  Solem  prte  jaculorum  multitudiue  non  videre 
possum.  44.  Ceesar  pro  castris  suas  copias  produxit.  45.  Hoc  non 
mpdo  non  pro  me,  sed  contra  me  est  potius.  46.  Cato  est  mihi  unus 
pro  multus  milibus.  47.  Huic  ille  pro  meritis  gratiam  retulit.  48. 
Helvetii  pro  multitudine  hominum,  et  pro  gloria  belli  angustos  se 
fines  habere  arbitrabantur.  49.  Commodius  fecissent,  si,  quee  apud  vos 
de  me  deferunt,  ea  coram  potius,  me  prsesente,  dixissent.  50.  Eeli- 
quos  cum  custodibus  in  cedem  Concordio3  venire  jubet.  51.  Ipse 
magna  cum  cura  et  diligentia  scripsit.  52.  Multa  hie  sine  Alcibiade 
gessit.  53.  Pompeius  summos  honores  sine  ulla  commendatione 
majorum  est  adeptus.  54.  Aqua  fluminis  erat  pectoribus  tenus  aucta. 
55.  Veteres  verbo  tenus  acute  de  republica  disserebant.  56.  Quis 
toto  mari  locus  per  hos  annos  tarn  firmum  habuit  preesidium?  57. 
Cujus  furta  atque  flagitia  non  in  Sicilia  sclum  sed  in  Achaia,  Asia, 
Cilicia,  Pamphylia,  denique  ante  oculos  omnium,  maxima  turpissi- 
maque  cognovimus  esse.  58.  Hie  sunt  reliquse  ex  Italia  legiones. 
59.  Liber  qui  est  de  natura  deorum  a  me  lectus  est  totus.  60.  Prajlium 
ad  Zamam  commissum  fuit  sanguineum.  61.  Ex  prselio  nuncius  venit 
ad  te.  62.  Supplicia  patrum  in  plebem,  plebis  in  patres  atrocia 
fuerunt.  63.  Evolve  eum  librum  qui  est  de  animo.  64.  Oratio  prima 
in  Catilinam  a  Cicerone  habita  est  pulchra  et  potens. 

EXERCISE  185. — ENGLISH-LATIN. 

1.  Cffisar  spoke  for  several  hours.  2.  The  sun  shines  (during)  the 
whole  day.  3.  He  is  in  England.  4.  He  goes  into  England.  5.  Thy 


crimes  are  before  the  eyes  of  all  nations.  6.  These  legions  have  come 
from  Italy.  7.  The  battle  fought  near  the  city  was  bloody.  8.  I 
have  written  a  book  on  laws.  9.  Cicero  wrote  a  book  on  the  republic. 
10.  In  Aristotle,  I  read  many  true  things.  11.  We  have  no  hope  of 
a  return  to  the  country.  12.  Yesterday  I  wrote  till  ten  o'clock.  13. 
My  love  to  thee  is  very  great.  14.  In  Homer  there  are  some  things 
which  deserve  blame.  15.  The  general  halted  at  the  fountain.  16. 
Ceesar  will  pitch  his  camp  near  the  wall.  17.  The  city  is  in  the  power 
of  bad  men.  18.  The  fountain  is  between  the  stable  and  the  house. 
19.  The  dog  is  out  of  the  stable.  20.  The  soldiers  will  make  an  attack 
on  (against)  the  wall.  21.  I  will  be  at  thy  house  about  noon.  22. 
So  far  as  I  am  concerned  (per  me),  thou  mayest  go.  23.  I  have  a 
crown  on  my  head.  24.  Every  day  you  become  wiser  and  better.  25. 
Under  my  teacher  I  have  learnt  many  things.  26.  Do  souls  go  under 
the  earth  ?  27.  Souls  ascend  into  heaven.  28.  The  city  speaks  of 
his  wickedness.  29.  I  will  send  a  letter  to  thee.  30.  My  mother 
has  sent  a  messenger  to  me.  31.  Among  these  books  there  is  no  one 
for  thee.  32.  The  shepherd  drives  his  flock  before  him.  33.  This 
statue  is  of  brass,  that  of  silver. 


TERMS  USED  IN  COMMERCE.— IY. 

DOUCEUR. — A  gratuity  given  for  the  exercise  of  any  influence 
on  behalf  of  the  donor. 

DRAFT. — A  term  applied  to  both  bills  and  cheques  ;  also  an 
allowance  made  in  weighing  certain  articles  of  merchandise. 

DRAWBACK. — The  amount  of  duty  refunded  upon  the  exporta- 
tion of  excisable  articles,  or  upon  the  re-exportation  of  foreign 
goods  on  which  duty  has  been  paid. 

DRAWER. — The  person  drawing  a  bill  upon  another,  who  is 
called  the  Drawee. 

DUNNAGE. — Any  articles  used  in  stowing  a  ship's  cargo,  for 
the  purpose  of  protecting  it  from  damage.  Dunnage  is  also 
required  for  trimming  a  ship  laden  with  heavy  goods  (such  as 
iron,  etc.),  by  slightly  raising  the  cargo. 

DUTCH  AUCTION. — The  plan  of  offering  articles  at  nominal 
prices  somewhat  above  their  value,  and  gradually  lowering  them 
until  accepted,  the  person  who  first  assents  becoming  the 
purchaser. 

DUTIES. — Taxes  or  imposts  of  any  kind  upon  merchandise  or 
manufactures,  payable  either  through  Customs  or  Excise. 

EFFECTS. — Personal  or  movable  goods. 

ELEGIT. — A  writ  commanding  the  goods  of  a  debtor  to  ba 
taken  in  execution,  but  not  to  be  sold.  The  creditor  remains  in 
possession  till  satisfied,  during  which  time  he  is  tenant  by 
elegit. 

EMBARGO. — An  order  arresting  the  sailing  of  a  ship  or  the 
removal  of  property. 

EMBEZZLEMENT. — The  fraudulent  appropriation  by  clerks  or 
others  of  cash  or  goods  placed  by  the  employer  in  their  care,  or 
received  by  them  on  his  account. 

EMPORIUM. — A  principal  place  or  mart  for  the  purchase  and 
sale  of  certain  merchandise. 

ENDOWMENT. — A  fixed  sum,  payable  at  the  end  of  a  certain 
number  of  years,  in  the  event  cf  a  person  surviving  the  given 
time. 

ENGROSS. — To  buy  up  in  large  quantities,  so  as  to  raise  the 
price  of  the  goods  bought,  and  to  sell  at  a  profit.  Also,  in  law, 
to  copy  in  a  large  fair  hand.  He  who  does  so  is  called  an 
Engrosser,  and  the  act  is  termed  Engrossing,  or  an  Engrossment. 

ENTREP6T. — An  intermediate  port  or  trade,  or  warehouse  for 
the  temporary  reception  of  merchandise  in  transitu. 

ERRATUM. — An  error  or  mistake.     Plural,  Errata. 

ET  CETERA  (&c.  or  etc.). — And  so  on. 

EVICTION. — The  loss  caused  to  the  buyer  of  anything  in  con- 
sequence of  its  being  proved  to  belong  to  a  third  party. 

EVIDENCE. — The  proof  of  anything. 

EXCHANGE. — A  term  denoting  the  transactions  by  which 
persons  in  one  country  liquidate  their  debts  with  those  resident 
in  another,  by  the  purchase  and  remittance  of  orders  to  pay 
debts  owing  in  contrary  directions ;  these  payments  being  col- 
lected by  the  person  to  whom  such  order  is  sent.  These  orders 
are  termed  Bills  of  Exchange,  and  the  price  at  which  they  are 
to  be  purchased  is  determined  by  the  supply  and  demand,  or 
Course  of  Exchange. 

EXCHEQUER  BILLS  are  promissory  notes  issued  by  authority 
of  Parliament,  and  represent  the  greater  portion  of  the  floating 
or  unfunded  debt  of  this  country. 

EXCISE. — A  tax  or  duty  upon  certain  articles  produced  or 
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manufactured  in  the  country.     Officers  of  Kxcit*  or  Ganger*  ore 
the  person*  uinx.intod  to  collect  .,-n. 

UTOH.— -Cue  who  in  api>«>mt.-.l  \>y  &  testator  to  Me  that 
his  will  ia  properly  carried  into  effect  after  hi*  decease. 

Ex  Orricio. — A  term  denoting  the  power  a  person  poMMM* 
by  virtue  of  bin  offioe. 

Ex  PABTK. — Two  Latin  word*  signifying  in  parts    as  an 
•til,  or  statement  by  one  party  only,  without  the  partici- 
pation of  the  other. 

EXPORTS. — Good*  sont  ont  of  a  country. 

tMiLK. — An  exact  copy  of  an  original,  with  all  its  pecu- 
liarities. 

FACTOR. — An  old  term  for  ayetit,  still  retained  in  certain 
trades,  as  corn-factor,  Hub-factor,  etc. 

ORY. — An   establishment    in    which    some    branch    of 
•  ry  ia  carried  on  ;  also  a  plaoo  used  by  traders  and  agents 
tors)  for  the  negotiation  of  business. 

I.UKE. — The  suspension  of  payments  by  traders. 

FEE. — A  compensation  or  reward  for  services  rendered. 

FIAT  IN  BANKRUPTCY. — The  issue  of  judicial  authority  by 
the  Court  for  proceeding  in  any  case. 

a  FACIAS  (or  ft.  Fa.). — A  judicial  writ,  after  judgment 
is  obtained  for  debt  or  damage,  commanding  the  sum  to  be 
levied  on  the  effects  of  the  defendant. 

FINANCE. — The  wvenue  of  a  king  or  state. 

FINANCIER. — One  who  manages  finance. 

FIRM. — A  term  applied  to  any  trading  establishment  carried 
on  by  more  than  one  person,  or  styled  with  more  than  one 
person's  name. 

FISCAL. — Relating  to  the  revenue  or  pecuniary  affairs  of  a 
state. 

FLOTSAM. — In  marine  insurance,  goods  floating  on  the  surface 
of  the  waves — the  term  Jetsam  being  used  when  they  are  sunk 
under  the  surface  of  tbo  water.  Both  appellations  are  distinc- 
tive from  wrecked  goods,  which,  to  be  considered  such,  must 
come  to  land. 

FOLIO. — A  leaf ;  two  pages  numbered  alike  and  facing  each 
other,  one  being  allotted  to  the  Dr.  and  the  other  to  the  Cr.  side 
of  an  account. 

FREE  PORT. — A  port  where  no  import  or  export  duties  are 
levied. 

FREE  TRADE. — The  freedom  of  buying  and  selling  goods 
without  such  restrictions  as  duties,  etc. 

FREIGHT. — The  sum  paid  for  the  transportation  of  mer- 
chandise forming  the  cargo  of  a  ship,  or  for  the  hire  of  the 
whole  or  part  of  a  ship. 

FUNDS. — The  interminable  annuities  or  funded  portions  of 
the  National  Debt,  sometimes  called  Stocks. 

GARBLE. — The  dross  or  refuse  picked  from  spices,  drugs,  and 
other  produce,  in  the  process  of  garbling  or  sorting. 

GARNISHMENT. — The  notice  in  cases  of  attachment  given  to 
third  parties,  called  garnishces,  not  to  part  with  money  or  goods 
in  their  possession,  pending  the  settlement  of  claims  against 
the  owners.  (See  Attachment.) 

GAUGER. — A  Custom  House  officer  appointed  to  examine  the 
contents  of  hogsheads,  barrels,  etc.,  and  to  collect  excise  duties. 

GAZETTE. — The  London  Gazette.  A  publication  issued  under 
authority  of  the  Government,  containing  all  parliamentary, 
official,  legal,  and  commercial  notices. 

GOODWILL. — The  advantage  accruing  to  any  concern  from 
an  established  trade  or  connection. 

GROSS. — The  mass  or  bulk  of  anything. 

GUARANTEE. — The  undertaking  to  perform  or  pay  for  another 
in  case  of  his  being  unable  to  fulfil  his  engagements,  or  com- 
mitting a  fraud  with  regard  to  the  matter  guaranteed  for.  The 
person  doing  so  is  termed  a  Guarantor. 

HAT  MONEY. — See  Primage. 

HOME  CONSUMPTION.  —  An  expression  used  for  the  ordi- 
nary trade  demand  for  various  commodities  consumed  in  the 
country. 

HONOURING. — Duly  meeting  claims  or  obligations. 

HOUSE. —A  word  almost  synonymous  in  its  meaning  with 
/irm,  but  occasionally  applied  as  well  to  a  concern  carried  on 
under  the  name  of  one  person  only. 

HYPOTHECATION. — Giving  a  lien  upon,  or  pledging  documents 
conveying  a  right  to,  property  in  the  hands  of  third  parties. 
(See  Collateral  Security.) 

IMPORTS. — Goods  brought  into  the  country. 


INDBMTUBB.— A  deed  or  agreement  in  writing,  with  special 
oorautnU. 

KHMITY.— Making  good  any  loes  or  injury  sustained. 

INDEX.— An  alphabetical  list  of  the  content*  of  a  volume  or 
account  book. 

IK  DOM*.— To  write  on  the  back  of  a  document.    The  person 
writing  is  the  Indorter  /  the  person  to  whom  he  transf  • 
right  is  the  Indorsee ;  and  what  is  written  the  /«wi*/r» 
Indorsement. 

•KM A  PAUPEKIS  (in  the  form  (or  condition]  of  a  poor 
person).— A.  mode  of  bringing  a  suit  to  avoid  the  payment  of 
fees. 

INSOLVENT. — A  person  whose  resources  are  insufficient  to 
moot  the  whole  of  bis  liabilities. 

INSPECTORSHIP,  DEED  or.— A  deed  by  which  a  person 
unable  to  meet  bis  engagements,  places  his  affairs  in  the  hands 
of  his  creditors,  who  carry  them  on  until  satisfied  in  whole  or 
part,  under  the  hands  of  trustees  termed  Inspectors. 

INSURANCE  is  founded  upon  the  principle  of  general  com- 
binations  for  the  purpose  of  dividing  and  appropriating  amongst 
the  whole  body  any  individual  loss  that  may  arise,  each  member 
contributing  a  small  per-contoge  of  his  property  to  secure  the 
rest — the  contribution  being  in  proportion  to  the  risk  to  be 
incurred. 

INTEREST. — The  produce  of  employed  capital,  or  the  con- 
sideration due  for  the  loan  of  capital  at  the  expiration  of  the 
term  for  which  it  has  been  used.  When  money  is  lent  with  the 
stipulation  that  interest  shall  be  regularly  paid,  yearly  or  half- 
yearly,  and  not  be  added  to  the  principal  as  it  accrues,  it  is 
termed  simple  interest ;  and  when  the  stipulation  is  made  that 
interest  as  it  becomes  due  shall  bo  added  to  and  become  part  of 
the  principal,  it  is  termed  compound  interest,  as  the  snccearive 
additions  bear  interest  upon  interest.  Interest  is  also  a  term 
applied  to  any  inherent  or  other  right  in,  or  benefit  to  be 
derived  from  property,  business,  or  security. 

INTEREST  (SHORT). — In  marine  insurance,  when  the  value  of 
the  goods  shipped  is  short  of  the  sum  insured.  A  declaration 
of  this  sum  being  at  once  made  on  the  policy,  the  insured  are 
entitled  to  a  proportionate  return  of  premium.  (See  Open  Policy.) 

IN  TRANSITU.  —  Two  Latin  words  signifying  tit  course  oj 
transmission,  or  on  the  way. 

INVESTMENT. — In  commerce,  laying  out  money.  Capital  sunk 
or  employed  in  any  permanent  way  is  said  to  be  invested. 

INVOICE. — A  mercantile  term  for  the  account,  specifying  the 
contents  of  each  package  of  goods  shipped,  their  cost,  and 
the  charges  upon  them ;  now  generally  applied  to  all  specifica- 
tions of  goods  sold  in  wholesale  trades. 

I.  0.  U.  (I  owe  you). — A  memorandum  acknowledging  a  debt. 

JERQUER. — A  Customs'  officer,  whose  duty  it  is  to  search 
vessels  on  their  arrival,  for  the  purpose  of  ascertaining  whether 
any  unentered  goods  liable  to  duty  are  secreted,  with  a  view  to 
their  clandestine  introduction  into  the  country. 

JETSAM. — See  Flotsam. 

JETTISON. — The  act  of  throwing  overboard  part  of  a  ship's 
cargo,  or  cutting  away  masts,  soils,  etc.,  for  the  preservation 
of  the  rest  of  the  cargo  and  ship.  The  owners  of  a  ship  or 
goods  so  jettisoned  have  recourse,  by  general  average,  upon 
the  owners  of  the  portion  saved,  who,  in  their  turn,  if  they  are 
insured,  recover  from  the  underwriters. 

JOINT  ADVENTURE. — A  mercantile  speculation  in  which  more 
than  one  interest  is  concerned. 
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§  94. — INDEFINITE  ADJECTIVES. 
(1.)  Quelque  is  written  in  three  ways : — 

1.  Followed  by  the  verb  etre,  it  is  written  in  two  words,  qnel 
que ;  quel,  which  is  an  adjective,  agrees  in  gender  and  number 
with  the  subject,  ami  que,  which  is  a  conjunction,  is  invariable. 
In  this  case,  the  verb  is  used  in  the  subjunctive,  and  its  sub- 
ject placed  after  it : — 


Mais  quels  que  soient  ton  culto 

et  ta  patrio, 

Don  sous  ma  tente  avec  s*:curito. 
C'Aitrcsox. 


But,  wtatawr  may  It  tky  rt.i.jio* 

thy   country,   tUtp  in 
ftcUr  my  tmt. 
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Get  hoinme,  quelle  que  fut  sa 
fortuue  ou  sou  uu'ritu,  no  put 
reussir  dans  ses  eutreprises. 

BONIFACE. 


That  man,  whatever  his  fortune  or 
his  merit  might  be,  could  not  succeed 
in  his  undertakings. 


2.  Followed  by  a  noun,  object  of  a  verb,  it  is  then  an  adjec- 
tive [§  31,  (16.)],  and  agrees  in  number  with  that  noun  : — 


Princes,  quelques  raisons  que 
vous  puissiez  me  dire.    EACINE. 


Princes,  whatever  reasons  you,  may 


3.  Quelque  followed  by  an  adjective,  a  past  participle,  or  an 
adverb,  is  an  adverb,  and  therefore  invariable : — 


Lea  jeux  de  liasard,  quelqvie 
me'diocres  qu'ils  paraissent,  sont 
toujours  chera  et  dangereux. 

MME.  DE  GENLIS. 


Games  of  chance,  however  trifling 
then  may  seem,  are  always  expensive 
and  dangerous. 


(2.)  Meme  is  an  adjective  or  an  adverb : 

It  is  an  adjective  [§  31,  (8.)]  : 

1.  When  it  precedes  the  noun,  and  means  same: — 


Vous   retombez    toujours   dans 
les  memes  alarmes.       EACINE. 


You   always  fall   into   the   same 
apprehensions. 


2.  W)>on  it  follows  a  noun  or  pronoun,  and  has  the  sense  of 
himself,  nsrself,  themselves,  even,  very,  and  cannot  be  turned 
into  de  la  me'me  maniere,  in  the  same  manner : — 


Les  dieux  eux-memes  devinrent 
jaloux  des  bergers.       FEXELON. 

Ces    murs    memes,    seigneur, 
peuvent  avoir  des  yeux. 

EACINE. 


The  godo  themselves  became  jealous 
of  the  shepherds. 

These  very  walls,  my  lord,  may 
have  eyes. 


(3.)  It  is  an  adverb,  and  therefore  invariable,  when  it  modifies 
a  verb,  an  adjective,  or  a  participle.  It  has  then  the  sense  of 
aussi,  also,  even;  quoique,  although;  or  de  la  m6me  maniere, 

in  the  same  manner : — • 


Frappez,  Tyriens  et  me'me  Is- 
raelites. EACINE. 

Leurs  vertus  et  meme  lours 
noms  etaieut  ignores. 

BERNAS.DIN  DE  ST.  PIERRE. 

Exempts  de  maux  reels  les 
homines  s'en  formeut  meme  de 
chimcriques. 


Strike,  Tyrians  and  Israelites  also. 

Their  virtues,  as  well  as  their 
names,  were  unknown. 

When  exempt  from  real  mis/or- 
t  nuns,  men  create  to  themselves  (even) 
imaginary  ones. 


(4.)  We  have  seen  that  tout,  when  an  adjective,  that  is, 
when  signifying  every,  all,  is  invariable  [§  31,  (19.),  (20.)]. 

(5.)  Tout,  when  it  means  entirely,  quite,  nothing  but,  is  an 
adverb,  and,  as  such,  invariable  :  — 

Le  lion  est  tout  nerfs  et  muscles. 

BCFFON. 

II  montra  pour  rimer  des  che- 
inius  tout  nouveux.      BOILEAU. 

Le   chien   est   tout  zele,  tout 
ardeur,  tout  obeissance. 

BUFFOS. 

(6.)  However,  when  tout  precedes  an  adjective  or  past  parti- 
ciple feminine  beginning  with  a  consonant  or  sounded  h,  it 
agrees  in  gender  and  number : — 


The  lion  is  nothing  but  nerves  and 
muscles. 

He  showed  us,  in  poetry,  paths 
entirely  neic. 

The  dog  is  nothing  but  zeal,  ar- 
dour, and  obedience. 


Les  plaisanteries  ne  sont  bouues 
que  quaud  elles  sont  servies  toutes 
chaudes.  VOLTAIRE. 

La  vanito  est  sortie  toute  paree 
de  la  tete  des  femmes  conime 
Minerve  est  sortie  tout  arme'e  de 
la  tete  de  Jupiter. 

SAINT  LAMBERT. 


Jofces  are  only  good,  when  t7icy  are 
served  up  quite  warm. 

Vanity  issued  quite  adorned  from 
woman's  head,  as  Minerva  issued 
quite  armed  from  the  head  of  Ju- 
piter. 


§  95. — THE  PRONOUN. — PLACE  OF  PERSONAL  PRONOUNS 
USED  AS  SUBJECTS  OF  VERBS. 

(1.)  Personal  pronouns,  used  as  subjects  of  verbs,  are  in 
French,  as  well  as  in  English,  placed  before  them  in  affirmative 
and  negative  sentences  : — 


J'inventai  des  couleurs,  j'armai  la 

calomnie, 
J'interessai  sa  gloire ;   11  trembla 

pour  sa  vie.  BACINE. 


I  invented  colours,  I  armed 
calumny,  I  touched  his  glory;  he 
trembled  for  his  life. 


(2.)  In  affirmative  or  negative  sentences  commencing  with 
au  moms,  a  peine,  encore,  peut-etre,  en  vain,  du  moins,  com- 
bien,  etc.,  the  pronoun  subject  may  elegantly  be  placed  after 
the  verb,  although  this  construction  is  not  imperative  ;  — 

Peut-e"tre  avez-VOUS  raisou. 
NoiiL. 

Peut-etre   vous   eutretiendrai- 
je  aussi  de  1'astronomie. 

AIMK-MABTIN. 
Combien   (1'homme)   perd-il  de 


VO3UX,  combieu  fait-il  de  pas  ! 

LA  FONTAINE. 


Perhaps  you  are  right. 

Perhaps  I  will  converse  with  you 
on  astronomy. 


How   many  wishes  he   loses,  how 
many  steps  he  takes! 


(3.)  In  exclamations,  the  pronoun   subject  is  often   placed 
after  the  verb  in  French,  as  well  as  in  English :  — 


Puisse-je    de    mes  yeux  y  voir 
tomber  la  foudre !      COKNEILLK. 


May  I  with  my  own  eyes  see  the 
thunder  crush  it. 


(4.)  In  interrogative  sentences  the  pronoun  subject  is  placed 
immediately  after  the  verb  in  the  simple  tenses,  and  between 
the  auxiliary  and  the  participle  in  the  compound : — 

Oil  suis-je  ?   qu'ai-je  fait  ?  que 


dois-je  faire  encore  ? 


Where  am  I  f  what  have  I  done  ? 
what  liave  I  yet  to  do  1 


(5.)  In  interrogative  sentences  with  verbs  having  only  one  * 
syllable,  in  the  first  person  singular  of  the  indicative  present, 
and  with  some  verbs  having  more  than  one  syllable,  the  pro- 
noun je  is  not  placed  after  the  verb.  In  such  case  the  sen- 
tence is  introduced  by  est-ce  que,  and  the  leading  verb  is  used 
affirmatively : — 

Est-ce  que  je  cours  ? 


Est-ce  que  je  dors  ? 
Est-ce  que  je  compreuds  ? 


Do  I  run  1  literally,  Is  it  that  I 
run? 

Do  I  sleep  ? 

Do  I  understand  ? 


(6.)  The  same  construction  is  admissible  with  all  the  persons 
and  tenses  which  may  be  used  interrogatively. 

§  96. — EEPETITION  AND  OMISSION  OF  THE  PRONOUN 
SUBJECT. 

(1.)  It  is  proper  to  repeat  the  personal  pronouns  subjects  je, 
tu,  il,  elle,  nous,  vous,  Us,  elles,  before  every  verb : — 


Je  lis,  j'ecris,  je  me  promene. 


I  read,  tcrite,  and  walk. 


(2.)  The  omission  of  the  pronouns  je,  tu,  il,  elle,  nous,  vous, 
ils,  elles,  before  the  second  or  third  verb  of  a  sentence,  is  a 
matter  of  choice,  and  subject  to  the  following  restrictions : — 

These  pronouns  must  be  repeated  : 

1 .  When  the  first  verb  is  in  the  negative  and  the  second  in 
the  affirmative : — 


Je  ne  plie  pas  et  je  romps. 


I  do  not  bend  and  I  break. 


2.  When  the  clauses  are  connected  by  conjunctions  other 
than  et,  and;  ou,  or;  ni,  nor;  mais,  but: — 


NOUS   de'testons  les  m^chants, 
parce  que  UOUS  les  craiguons. 


We  detest  the  wicked,  because  we 
fear  them. 


In  any  other  case  the  pronoun  subject  may  or  may  not  be  re- 
peated, as  shown  in  the  following  examples,  in  which  it  is — 


Repeated. 
Je  veux  qu'ou  dise  un  jour  aux 

peuples  effrayes, 
II  fut  des  Juifs,  11  fut  une  inso- 

lente  race.  EACINE. 

I  wish  that  they  may  one  day  say 
to  the  frightened  nations,  there  were 
Jews,  there  was  an  insolent  race. 


II  s'^coute,  11  se  plait,  il  s'ado- 
nise,  il  s'aime.  J.  B.  BOUSSEAU. 

He  listens  to  himself,  he  pleases 
himself,  he  adorns  himself,  he  loves 
himself. 


Omitted. 

II  s'arrache  les  cheveux,  se  roule 
sur  le  sable  reproche  aux  Dieux 
leur  rigueur,  appelle  en  vain  a  son 
secours  la  cruelle  mort. 

FENELON. 

Ho  (Telemachus)  tears   his  hair, 
rolls   on   the   sand,    reproaches   the 
Gods  with  their  rigour,  and  in  vain 
calls  cruel  Death  to  his  aid. 
L'Eternel  est  son  noiu,  le  monde 

est  son  ouvrage, 
II  entend  les  soupirs  de  1'humble 

qu'on  outrage, 
Juge  tous  les  mortels  avec  dVgales 

lois, 


*  We  may  say,  however,  SUiS-je?  am  I?  ai-je  ?  have  I?  fais-je  ? 
dolmafce?  dois-je?  shoaildl?  ought  I?  VOiS-je?  do  I  see?  vais-je  ? 
do  I  go?  entends-je  ?  do  I  hear  1 
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Nous  IIVOUH  an.  <it  nouB  allow 

prouvor,    qu'il    u'y    a.   I..IH   tie   bou- 
hotir  Maun  vi-rta.  HKAUZIB. 

Ife  tare  said,  and  we  ar«  going 
to  prove,  l/uit  there  u  HO  Kaj>j>iiu-u 

Without   virtu*. 


£t  da  h*ot  do  MM  trtae  intorro** 
U*  rota.  RACIMC. 

The  Kt»mal  u  KM  name,  t/w 
icorld  u  nil  «r or,  ;  he  IUUM  to  </« 
••«;/«  of  tin  humMe  oj>j>r««*<d, 
aU  mankind  vith  «/ual  latet, 
interrogate*  the  miyMy  /rom  hii 
lo/ly  throne. 


§  97.— PLACE  or  PERSONAL  PRONOUNS  USED  AS  OBJBCTB 
or  VCUBS. 

?.)  The  personal  pronoun  a»ed  u  direct  object  [§  43,  (4.)], 
tho  pronoun  used  as  indirect  object,  with  the  preposition  a 
(to)  understood,  (dative  of  the  Latin),  [§  43,  (3.)]  we  in  . 
placed  before  the  vorb  : — 


Direct  Object. 
Jo  VOUB  vois.  /  see  you. 
Voua  les  voyei,  you  MM  them. 

Madame,  eufln  le  del  pros  de 
VOUB  me  ruppelle.  BACINK. 

Madam,  at  latt  heaven  rvculls  m« 
near  you. 

Pauvre  science  humaine ! 
Uu    111    t'iinvtu    liuhw,    com  mo    lo 

moucherou 
Du  bon  Jean  la  Fontaine. 

AlMi-MARTHf. 

Poor  human  icifnce  I  a  web  ttopt 
thee,  lite  the  gnat  of  the  gojd  Jean 
La  .Fontaine. 


Indirect  Object. 

Je  VOU8  purle,  /  tpeak  to  you. 
Vous   lear   paries,    you   speak   to 

them. 

A  00  priz  je  leur  pormeU  de 
vivre.  RACIVK. 

On  that  condition  I  allow  them  to 
live. 

II  faut  comptor  sur  1'ingrati- 
tude  dea  hommes,  et  ne  laiaaer 
pas  de  lear  fuiro  du  bien. 


We  ihould  expect  ingratitude  from 
men,  but  none  cease,  on  that  account, 
to  do  them  good. 


(2.)  1st  Exception :  When  the  verb  is  in  the  second  person 
singular,  or  in  the  first  or  second  person  plural  of  the  impera- 
tive used  affirmatively,  these  pronouns  must  be  placed  after 
it: — 


Vorez-les,  see  them. 
Reuds-moi  clinHieuue  et  Libre, 
a  tout  je  me  soumets. 

VOLTAIRE. 

Depouillous-nous    aussi    d'une 
vaine  flerte.  BOILKAU. 

Allez,     conduisez-la     dans     la 
chainbre  procbaiue.        BACINE. 


Parlez-leur,  speak  to  them. 
Make  me  a  Christian  and  free,  I 
submit  to  everything. 

Let  us  direst  owxelves  of  a  vain 
pride. 

Go,  conduct  her  into  the  next 
room. 


(3.)  Remark :  But  if  the  verb  in  these  persons  of  the  impera- 
tive is  used  negatively,  the  pronouns  will  be  placed  accordin" 
to  Eulo  (1.)  :— 


Ne  les  voyez  pas,  do  not  see  them. 

Si  1'on  vous  propose  de  faire 
uue  mauvaise  action,  ne  la  faites 
pns. 

Dissipe  tea  donleurs, 
Et   lie  me   trouble   pas   par   ces 

indignes  pluurs.         BOILEAU. 


Ne  leur  parlez  pas,  do  not  spca;: 
to  th«m. 

If  they  propose  to  you  to  commit 
a  bad  action,  do  it  not. 

Dis*i)>al«  thy  grief,  and  trouble  m« 
not  by  these  unworthy  tears. 


(4.)  2nd  Exception:*  With  all  reflective  verbs;  with  idio- 
matic verbal  expressions  consisting  of  a  verb  and  a  nonn  ;  when 
the  verb  is  accompanied  by  ne  .  .  .  que  ;  for  the  sake  of  em- 
phasis in  elevated  style  ;  also  with  the  following  verbs  :  — 


Aller  a,  to  g  >  to,  towards. 

Accoiirir  a,  )  . 

Courira.    '  }to  run  to,  towards. 

fitre,  in  the  sense  of  to  belong. 
Eevenir,  to  come  back. 
Appeler,  to  call. 


Venir  a,  to  come  to. 
Boire  a,  to  drinfc  to. 
Penser  a,  son  per  «,  to  thint  of. 
Knppeler,  to  call  back. 
Attirer,  to  attrnct,  but  onljr  wlie 
used  in  its  literal  sense. 


those  pronouns  follow  the  verb  : — 


Voo§  pM«M  k  nous. 

Ill  tOOfeDt  It  «US. 

J«  pwud*  iuWr*t  it  lui. 

II  no  pMM  qu'lt  •!!•. 

J«  n*  COBIMU  qua  TOM  Id. 

Cette  uai.oii  Mt  k  uuua. 
Je  drfcUre  It  vous  ! 


Yon  W*k  •/  «*. 
T/My  thimk  a/  tk*m. 
I  •»  mttrttted  in  htm. 


/  Inuxt  only  you  Inn. 
Tkie  kouM  if  own. 
I  if  dtcltrt  la  y*n. 


(5.)  3rd  Exception :  +  When  the  verb  hat  several  object*  in 
the  same  case,  whether  they  are  all  pronouns,  or  pronouns  and 
nouns:— 

Nous    ooanaiseofis  lul  et  BOO 
frere. 

Kile  |»«rl«  a  TOQS  et  ft  moi. 
Votra    neveu  a  ecrit   ft    mon 

pereetamoL 

Nous   protcgerons   tOl,  lui,   et 

MB 


Sk«  upeala  U  you  amd  to  MM. 
wroU  t» 


We  «OI  pntttt  (AM,  turn, 
them. 


(6.)  The  pronoun  used  M  indirect  object  and  governed  by 
any  preposition  except  a,  is  always,  in  French,  placed  after  the 
preposition,  which,  of  course,  follows  the  verb : — 


Je  parle  de  lul  et  de  VOUS. 

JVcru  pour  lul  et  pour  elle. 
Qui  rit  d'autrui, 
Doit  cruindre  qu'en  revanche  on 

rie  auasi  de  lul.       Moutuc. 


I  tpeak  of  him  amd  of  you. 

I  wile  for  Mmemdftr  ker. 

H»  irho  laufht  at  ollurt,  miut 
fear  that  in  Ouir  turn  (fey  may  »Lo 
laugh  at  him. 


(7.)  When  two  imperatives,  used  affirmatively,  are  joined 
together  by  the  conjunction  et,  the  pronoun  object  of  the 
second  may  be  placed  before  or  after  it : — 


After  the  Verb. 

Sortez  et  lalssez-mol  dormir. 

60  out,  and  let  me  elerp. 

Marche,  et  Buis-nous  du  moins 
oil  1'honueur  nous  appelle. 

BOILEAU. 

March   and  follow   us,    at    least, 
where  honour  calls  u;. 
Cessez,   vous    dis-je,  et  lalssez-  , 

moi, 
Madame,  exdcuter  les  volonU:a  du 

roi.  BACINE. 

Cage,  I  tell  you,  and  suffer  me, 
Madam,  to  execute  the  commands  of  '. 
the  king. 


Before  the  F«*. 

Sortez  et  me  laiwez  dormir. 

Go  out,  and  let  me  <l«ep. 

LaJBuez  mol  oetU  chain*,  on 
m'arrachez  le  jour.  LA  UAKPK. 

Leave  me  this  chain,  or  deprire 
me  of  life. 
Vous  attendee  le  roi;   parlez  et 

lul  montrez, 
Contra  le  fib   d'Hector  tou>  les 

Oreo  conjures.  BACIKE. 

Fou  ejrpect  the  ting;  speak  and 
depict  to  him  all  the  Greeks  ooujpir- 
inj  ayainst  the  so»  of  Hector. 
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ADFECTED   QUADRATIC   EQUATIONS  (continued). 
PROM  tho  principles  that  have  been  laid  down  in  the  preceding 
lesson  we  may  also  deduce 

OTHEIl   METHODS    OF   COMPLETING    THK    SQUARE. 

Multiply  the  equation  by  16  times  the  co-efficient  of  the  highest 
oower  of  the  unknown  quantity,  and  add  to  both  sides  4  times 
the  square  of  tlw  co-efficient  of  the  lowest  power. 

And  universally,  multiplying  the  equation  by  the  product  oj 
any  square  number,  as  n!,  into  the  co-efficient  of  the  highest 
power,  and  adding  to  both  sides  the  square  of  half  the  root  of 
this  number  into  the  square  of  the  co-efficient  of  the  lowest  power, 
vill  render  it  a  complete  square. 

EXAMPLES. 

1.  Take  tho  equation  r*  -  3x  =  4. 

Multiplying  by  16,  etc.,  16**-  48*  4-  35  »  64  +  36  =  100. 
By  evolution  and  trans- 
position, •  =  4,  or  —  1. 

2.  Take  the  equation  ox*  -f-  ex  =  d. 

Multiplying  by  n*a,  etc.,  n'o V  +  n'acx  +  !~  =  »*ad  -f  — , 


Je  m'adresse  a  lui. 
Jo  vais  a  vous. 
Vous  courez  &  lui. 
Elle  vient  a  moi. 

I  ap}>li/  to  him. 
I  go  to  you. 
You  run  to  him. 
She  comes  to  me. 

tho  first  mombor  of  which  is  tho  square  of  the  binomial. 

nnr  +  nc-  and  from  which  iro  obtain  ar  —  "*"  ^*  +  4ad  ~  *• 

2  '                                                                2o 

There  is  an  obvious  advantage,  however,  in  employing  •'-  in 

*  See  Sections  27-28. 

f  See  Sections  27-88. 

408 


THE  POPULAR  EDUCATOR. 


preference  to  any  other  square  number.  For  multiplying  the 
equation  by  4  times  the  co-efficient  of  the  highest  power,  will 
produce  the  middle  term  of  a  binomial  square,  the  third  term 
of  which  is  the  square  of  the  co-efficient  of  the  lowest  power. 

In  the  square  of  a  binomial,  the  first  and  last  terms  are 
always  positive.  For  each  is  the  square  of  one  of  the  terms  of 
the  root,  arid  all  even  powers  are  positive. 

If,  then,  -  a;2  occurs  in  an  equation,  it  cannot  with  this  sign 
form  a  part  of  the  square  of  a  binomial.  But  if  all  the  signs  in 
the  equation  be  changed,  whilst  the  equality  of  the  sides  will  be 
preserved,  the  term  —  x~  will  become  positive,  and  the  square 
may  then  be  completed. 

EXAMPLE. 


Reduce  the  equation 
Changing  all  the  signs, 


—  x*  +  2x  =  d  —  h. 
x-  —  2x  =  h  —  d. 


In  a  quadratic  equation  the  first  term  a;5  is  the  square  of  a 
single  letter.  But  a  binomial  quantity  may  consist  of  terms, 
one  or  both  of  which  are  already  powers. 

Thus  x3  +  a  is  a  binomial,  and  its  square  is  x6  +  2axs  -f-  a2, 
where  the  index  of  x  in  the  first  term  is  twice  as  great  as  in  the 
second.  When  the  third  term  is  deficient,  the  square  may  be 
completed  in  the  same  manner  as  that  of  any  other  binomial. 
For  the  middle  term  is  twice  the  product  of  the  roots  of  the 
two  others. 

So  the  square  of  an  +  a,  is  x*a  +  2azn  +  a-. 

1  2  i 

And  the  square  of  xu  +  «,  is  a;a  +  2aa;u  +  a2.      Therefore 

Any  equation  ivhich  contains  only  two  different  powers  or 
roots  of  the  unknown  quantity,  the  index  of  one  of  which  is  twice 
that  of  the  other,  may  be  solved  in  the  same  manner  as  a 
quadratic  equation,  by  completing  the  square. 

N.B.  It  must  be  observed,  that  in  the  binomial  root,  the 
letter  expressing  the  unknown  quantity  may  still  have  a  frac- 
tional or  integral  index,  so  that  a  further  operation  may  be 
necessary. 

EXAMPLE. 

Reduce  the  equation  x*  -  x~  =  b  —  a. 

Completing  the  square,  x4  -  x1  +  J  =  J  +  &  -  o. 

Extracting  and  transposing,  x~  =  J  4;  «/±  +  Z>  —  a. 

Extracting  again,  x  =  +  A/£  +  A/(£  +  6  —  a). 

EXERCISE  64. 

1.  Eeduce  the  equation  or'  +  dx  =  h. 

2.  Reduce  the  equation  3x2  +  5x  =  42. 

3.  Reduce  the  equation  x*  —  15*  =  —  54. 

4.  Reduce  the  equation  4x  —  z*  =  —  32. 

5.  Reduce  the  equation  z?a  —  4bx°  =  a. 

6.  Reduce  the  equation  x  4-  4  *Jx  =  h  —  n. 

»        » 

7.  Reduce  the  equation  x"  +  8"  =  a  +  b. 

The  solution  of  a  quadratic  equation,  whether  pure  or  ad- 
fected,  gives  two  results.  For  after  the  equation  is  reduced,  it 
contains  an  ambiguous  root.  In  a  pure  quadratic,  this  root  is 
the  whole  value  of  the  unknown  quantity. 

Thus  the  equation  x-  =  64. 

Becomes,  when  reduced,    x  =  +  A/64 ;  • 

that  is,  the  value  of  x  is  either  +  8  or  —  8,  for  each  of  these 
is  a  root  of  64.  Here  both  the  values  of  x  are  the  same,  except 
that  they  have  contrary  signs.  This  will  be  the  case  in  every 
pure  quadratic  equation,  because  the  whole  of  the  second 
member  is  under  the  radical  sign.  The  two  values  of  the  un- 
known quantity  will  be  alike,  except  that  one  will  be  positive 
and  the  other  negative. 

But  in  adfected  quadratics,  a  part  only  of  one  side  of  the 
reduced  equation  is  under  the  radical  sign.  When  this  pa.rt  is 
added  to,  or  subtracted  from,  that  which  is  without  the  radical 
sign,  the  two  results  will  differ  in  quantity,  and  will  have  their 
signs  in  some  cases  alike,  and  in  others  unlike. 

EXAMPLES. 
Thus  the  equation  x*  +  8x  =  20, 


Becomes,  when  reduced,     x  =  -  4  +  A/16  +  20. 
That  is,  x  =  -  4  +  6. 

Here  the  first  value  of  a;  is -4  +  6  =  +  2")  one   positive,   and 
And  the  second  is  -4-6  =  -10J  the  other  negative. 


Also  the  equation 


Becomes,  when  reduced,      x  =  4  Hh  A/16  -  15. 

That  is,  a:  =  4+1. 

Here  the  first  value  ofa;is4  +  l  =  +  5},    ,, 
And  the  second  is  4  -  1  =  +  3  j  botli  P°sitl™. 

That  these  two  values  of  x  are  correctly  found,  may  be 
proved  by  substituting  first  one  and  then  the  other,  for  x  itself, 
in  the  original  equation. 

Thus  52  -  8  X  5  =  25  -  40  =  —  15, 
And    3Z  -  8  X  3  =  9  -  24  =  —  15. 

In  the  reduction  of  an  adfected  quadratic  equation,  the  value 
of  the  unknown  quantity  is  frequently  found  to  be  imaginary. 

Thus  the  equation  a:2  -  8x  =  -  20, 

Becomes,  when  reduced,       x  =  4  +  A/16  —  20. 
That  is,  x  =  4  +  A/—  4. 

Here  the  root  of  the  negative  quantity  -  4  cannot  be 
assigned,  and  therefore  the  value  of  x  cannot  be  found.  There> 
will  be  the  same  impossibility  in  every  instance  in  which  the 
negative  part  of  the  quantities  under  the  radical  sign  is  greater 
than  the  positive  part. 

When  one  of  the  values  of  the  unknown  quantity  in  a 
quadratic  equation  is  imaginary,  the  other  is  so  also.  For  both 
are  equally  affected  by  the  imaginary  root. 

Thus,  in  the  example  above, 

The  first  value  of  a;  is  4  +  A/  -  4, 

And  the  second  is  4  —  V  -  4  ;  each  of  which 

contains  the  imaginary  quantity  A/  -  4. 

An  equation  which,  when  reduced,  contains  an  imaginary 
root,  is  often  of  use  to  enable  us  to  determine  whether  a  pro- 
posed question  admits  of  an  answer,  or  involves  an  absurdity. 

EXAMPLE. 

Suppose  it  is  required  to  divide  8  into  two  such  parts  that  the 
product  will  be  20. 

If  x  is  one  of  the  parts,  the  other  will  bo   8  —  x. 

By  the  conditions  proposed  (8  —  x)  X  x  —  20. 

This  becomes,  when  reduced,  x  =  4  +_  A/—  4. 

Here  the  imaginary  expression  A/—  4  shows  that  an  answer 
is  impossible  ;  and  that  there  is  an  absurdity  in  supposing  that 
8  may  be  divided  into  two  such  parts  that  their  product  shall 
be  20. 

Although  a  quadratic  equation  gives  two  results,  yet  both 
these  may  not  always  be  applicable  to  the  subject  proposed. 
The  quantity  under  the  radical  sign  may  bo  produced  either 
from  a  positive  or  a  negative  root.  But  both  these  roots  may 
not,  in  every  instance,  belong  to  the  problem  to  be  solved. 

EXAMPLE. 

Divide  the  number  30  into  two  such  parts  that  their  product 
may  be  equal  to  8  times  their  difference. 

If  x  =  the  less,  then  30  -  x  =  the  greater  part. 

By  the  supposition,    x  X  (30  -  a:)  =  8  X  (30  -  2x). 

This  reduced,  gives  x  =  23  +  17  =  40,  or  6,  the  less  part. 

But  as  40  cannot  be  part  of  30,  the  problem  can  have  but  one 
real  solution,  making  the  less  part  6,  and  the  greater  part  24. 

The  preceding  principles  in  quadratic  equations  may  bo 
summed  up  in  the  following 

GENERAL   RULE. 

1.  Transpose  all  the  unknown  quantities  to  one  side  of  the 
equation,  and  the  known  quantities  to  the  other. 

2.  Make  the  square  of  the  unknown  quantity  positive  (if  it  is 
not  already)  by  changing  the  signs  of  all  the  terms  on  both  sides  ; 
and  place  it  for  the  first  or  leading  term. 

3.  To  complete  the  square, 

(1.)  Remove  the  co-efficient  of  the  second  power  of  the  unknown 
quantity,  and  add  the  square  of  half  of  the  co-efficient  of  the  first 
power  of  the  unknown  quantity  to  both  sides  of  the  equation. 

(2.)  Or  multiply  the  equation  by  four  times  the  co-efficient  of 
ihe  highest  power  of  the  unknown  quantity,  anil  add  to  both 
sides  the  square  of  the  co-efficient  of  the  first  power  of  the  un- 
known quantity. 

4.  Reduce  the  equation  by  extracting  the  square  root  of  both 
sides  ;  and  transpose  the  known  part  of  the  binomial  root  thus 
obtained  to  the  opposite  tide, 


LESSONS  IN  ITALIAN. 


•  ZBRCI8I   (IS. 

Reduce  tho  following  equations  : — 
1.  3s»  -  tt*  -  4  -  80. 

1  4»-  M-_*-4«. 

• 

«.  4. -»;.;: -S.M, 


, 


«*  -  Ids*  +  ] 
*-6*+9 


mm-  3. 


. 

10.  I  -  22J 

11.  c*-cta56. 

12.  3**  +  •*  =JJ104. 

13.  •  +  5  =  V*~+~5  +  6. 

u.  JT»  - 


=  11. 


15.  *  -  1  =  2  + 


2 


29.  (*  -  5)*  -  3(x  -  5)<»  40. 

30.  *+  7^+^=8  +  3 


KEY  TO  EXERCISES  IN  LESSONS  IN  ALGEBRA.— XXXIII. 
EXERCISE  62. 


1.  4b  ±  v/lCM  +  h. 

2.  ±v/ 


3.  \±  v/i  +  h-d. 
-     8 


5. 


EXERCISE  63. 


1.  4  or -14. 


3      1  ±  v/1  -f  fa  4-  1)H 


LESSONS  IN   ITALIAN.— XXXII. 

EXERCISES  FOR  PRACTICE. 

WE  now  give  several  exercises  for  practice,  which  illustrate,  in 
a  great  measure,  the  remarks  on  the  uso  of  tho  verbs  in  pro- 
ceding  lessons. 

VOCABULARY. 


A    catallo,    on   horse- 1  Circostanza, 
back.  stance. 

Adunque,  then,  there- 
fore. 

Ai  nove,  on  the  ninth. 

Awertire,    to     advise, 
inform. 

Atione,  action,  deed. 


Cominciare,  *  to  begin, 
commence,    [party. 
Compaynia,    company, 
Conto,    account    (rcn- 
dere     conto     di,     to 
give  an  account  of) . 


diligence, 
[care. 


Diligetua, 
Ellu.t  you. 
Pico,  fig. 
Finire,  to  finish. 
Giovanni,  John. 
Impedire,  to  impede, 

hinder,  prevent. 
Invifare,  to  invite. 


•  Active  Verbs  conjugated  by  avert  require  their  participles  to  agree 
in  numtiT  and  gender  with  the  accusative  case  (object)  which  they 
govern,  and  which,  along  with  the  nominative  case  (subject),  precedes 
them:  for  example,  i  rersi  che  h6  fdtti,  ve  It  ho  Ittti  J  the  verses  that  I 
have  niiulo,  have  I  read  them  to  you  ?  igli  ci  ha  inoifufi,  he  has  invited 
us ;  fsnii  Idlla  MM,  to  I'  ho  veduta  balldre,  she  dances  well,  I  have  seen 
her  duuciug.  In  these  examples  fatli  agrees  with  i  vrrai  ch«,  IMl  with 
li  (them),  inm'lafi  with  ci,  and  veduta  with  la  (her),  because  the  nomi- 
natives (in  the  first  example  to,  which  is  understood  before  ho)  and 
accusatives  precede  the  participles,  and  tho  latter  govern  the  accu- 
sative, as,  for  example,  is  seen  in  the  questions — Whom  haa  he  inviUd  t 
— u*.  H'hom  have  I  seen  t — her  (when  she  danced).  When  the  nomi- 
native, or  subject,  follows  the  verb,  the  participle  remain*  unchanged, 
and  in  most  cotes  it  u  not  changed,  when  the  accusative,  or  object, 
follows :  for  example,  le  fatiche  che  hunno  tofferto  \  tolddti,  the  hard- 
ships which  the  soldiers  have  suffered  ;  il  fratfllo  ho  «cri(to  dut 
Ifttere,  the  brother  has  written  two  letters.  So/erto  does  not  agree 
with/ud'che,  nor  ncritto  with  letter*,  because  the  nominative  toldati  and 
the  accusative  Uftere  follow  the  verb. 

t  In  Italian,  to  address  politely,  Ella  (literally,  the)  must  b"  used. 
Out  of  Tuscany  they  also  say  Lti  for  £lia. 


lf«l   4i 


tooth 


Maiidan,  to  Mnd. 

Xaw«iar*,*  to  wt. 

. 

Nu 

to 


,.,, 


,  clock,  wmtch. 
/'•HMT*.  to  think. 
l'«tro.  P«Ur. 
J'lpa,  tobcoeo-pip*. 

,  brine . 


''   •   •  . 

put. 
prtM),  to  Uk*. 
I'rtfte,  soon. 

to    srad   or 


r  •  e  '     r  »-  _    r  •  j   •-  > 

tlfinn,  to  rapair 


EXERCISE  41.— 


1  II  Ri-gnrfr  N.  mi  h*  in-ri-ti-to  &]  piin-io  ;  p^n-so,  ch«  ri 
tro-vo-rd  u-na  nu-me-ro^-s*  eom-p*.gnf-*.  2.  U-s'a-ri  ft-1*  6f-fi 
a  ca-val-lo?  3.  Le  mi-«  so-rU-lo  ar-ri-ve-rin-no  pri-sio.  4. 
PW-tro  ri  ron-do-ra  tut-to  qorl-lo  oh'  £.(11  h*  m^o.  5.  Per- 
ch6  non  mi  fil-la  ren-du-to  U  mi'-o  sa-lu-to  ?  6.  C-n*  t61-U  rtm- 
do-r^-mo  odn-to  del-le  nA-str«  a-rid-nL  7.  Ri-spon-de-ro  il-la 
8u-a  16t-tc-ra  ai  nA-re  di  qn£-sto  me-M.  8.  Quin-do  ft-ni-r^-te 
T<5i  P  9.  A-vr£-i  giA  fi-ni-to,  •'  fil-U  non  m'  a-rfti-se  io-pe-df>to. 
10.  Fi-nf-te  a-dun-quo.  11.  Ar-Tc-r-ti-ro  8u-o  pa-dre  d.-l-U  di 
Ix'-i  no-gli-gen-za.  12.  Man-ge-re-i  nn  fi-oo,  M  non  te-m^-w  U 
mal  di  d£n-tL  13.  Non  ven-de-r^-i  la  mi-a  pi-pa  di  •ehiu-ma  di 
mi-re,  se  le  cir-co-fttan-ze  non  mi  ob-bli-gas-se-ro.  14.  8e  Tot 
a-ma-ste  ve-ra-men-te  la  lin-gua  i-ta-lii-na,  la  sta-dio-rc-ste  eon 
pid  di-li-g6n-za.  15.  Vor-r6-i  cbe  T<Ji  ter-mi-na-ste  1*  6  pe-ra  che 
n-vi'-to  co-min-oia-ta,  16.  Gio-ran-ni,  pAr-ta  sn-si-ne,  pt-re  • 
po-mi.  17.  Qnest*  o-ro-ld-gio  non  va  W-ne;  man-di-te-lo  dalT 
o-rioo-la-jo,  af-fin-che  lo  ri-pa-ri.  18.  Non  a-pri-to  le  fi'ne-stre. 


Alliaiidonnrt.  to  aban- 
don, forsake. 

Ad  alto  poce,  lend. 

Jnnojarti,  to  feel  an- 
noyed. 

BeUittimo,  Tory  beau- 
tiful. 

Biofimare,  to  blame. 

C«r(amen(e,  certainly. 

Coy/ieret  (past  part, 
colto),  to  gather. 

Conducepolo,  school- 
fellow. 

Pc/un/o,  deceased, late. 

Delizioso,  delicious. 


VOCABITLABT. 

Ditegnare,  to  design, 
draw. 

Dover*,  must,  ought, 
be  obliged. 

EnriciuUa,  Harriet. 

Feoerico,  Frederick. 

Figure,  figure,  lorm. 

Frajola,  strawberry. 

Giu«to,  just,  right. 

GlieH.1  them  to  him. 

Intendere,  to  under- 
stand, hear. 

Let/are,  to  bind. 

Ltgatovt  di  libri,  book- 
binder. 


Jfandaw,  to  send. 

JTmto.  merit,  liliirt, 
reward. 

ifondo,  world. 

OJuire,  to  bate. 

Onorare,  to  bonoar. 

Premiare,  to  rewmrd. 

P«nire,  to  punish. 

Qui,  here. 

T»ma,  exerdM  (OB  a 
rule  of  grammar). 

Troftare,  to  treat,  us*. 

I'ccello,  bird. 

FirttuMo,  virtuous,  up- 
right. 


EXERCISE  42. — ITALIAN-ENGLISH. 

1.  Bi-tor-nan-do  a  ca-sa  hd  tro-va-to  v6-stro  fra-t^l-Io.  2. 
Non  par-lan-do  v<5i  i-ta-lia-no,  do-ve-te  an-no-jar-vi  qui.  3.  Non 
Ra-pen-do  i-o  d6-ve  tro-var-la,  8O*-no  ri-tor-na-to.  4.  T-o  eo-no 
a-ma-to  da-i  mie-i  con-di-sce-po-li ;  tu  ed-i  lo-da-to  dal  mae-rtro. 
5.  Fe-de-rf-co  e  pu-ni-to.  6.  I  bud-ni  fan-ciul-li  s<5-no  a-ma-ti 
da-i  ld-ro  ge-ni-tt5-ri.  7.  H  pA-ve-ro  e  ab-ban-do-na-to  da  tut-to 
il  mdn-do.  8.  O-nd-ra  tii-o  pa-dre  e  tu-a  ma-dre,  e  sa-ra-i  o-no- 
ra-to.  9.  Qne-sto  li-bro  sa-ra  le-ga-to  di-ma-ni.  10.  Sia-t« 
vir-tuc^-si  o  ne  sa-re'-te  cer-ta-men-te  pre-mii-ti.  11.  I  cat-tf-vi 
ea-ran-nc  pu-ni-ti  nn  gidr-no.  12.  En-ri-cht't-ta  sa-rfb-be 
lo-da-ta  da-i  sad-i  ma^-stri,  se  fds-se  piu  di-li-gen-te.  13.  Fum- 
mo  ben  trat-ta-ti  da  no-stra  zi'-a.  14.  Gio-ran-ri  e  sta-to 
pu-ni-to  per  non  a-vcr  ter-mi-na-to  il  «u-o  t£-ma.  15.  Par-la -to 
ad  al-ta  vd-oe,  af-fin-che  vi  ai  in-t^n-da.  16.  £  trf-sto  d'  es-se-ra 
o-dia-to  da  tut-ti.  17.  £-gli  s£n-te  pia-core  nell'  es-ser  lo-da-to. 
13.  Ab-bia-mo  col-to  mdl-te  fra-go-le.  19.  Le  fra-go-le  che 
ab-bia-mo  cdl-te  sd-no  de-li-zid-se.  20.  La  fi-gu-ra  che  mi'-o 
fra-tol-lo  ha  di-se-gna-ta  e-ra  bel-lis-ri-ma.  21.  A-vc-to  man* 


•  Those  verbs  which  end  in  ciore,  yian,  and  teiar*  drop  the  rowel  i 
in  all  tenses  where  it  meets  with  i  or  e  :  for  example,  •KMyrri  for 


t  See  first  not*  in  the  preceding  column. 

t  When  both  ;li,  to  him,  and  U,  to  her  or  (in  sddreMfaf  politely)  to 
you,  happen  to  meet  with  one  of  the  pronouns  to.  la,  U,  le,  ««,  they 
are  for  the  sake  of  euphony  changed  into  ylitlo,  flWta,  it  to  him,  it  to 
her,  it  to  you  ;  gtieli,  fit*!*,  thorn  to  him,  them  to  her.  them  to  yon  ; 
and  glitnt,  some  to  him,  some  to  her.  some  to  yon  (or  of  rt,  of  them. 
to  him.  to  her,  to  you).  The  sense  of  the  passage  U  the  only  guide 
in  such  nnsee. 


410 


THE  POPULAR  EDUCATOR. 


da-to  i  mie-i  li-bri  al  le-ga-td-re  di  li-bri  ? 
inan-da-ti  jc-ri. 

VOCABTJLAET. 
at    what 


22.  Si,  glie-li  h6 


A    the    ora, 
o'clock.  • 

Affligersi,  to  grieve. 

Anche,  also,  too. 

A  una  (ora),  alle  due, 
ire,  etc.  (ore),  at 
one,  at  two,  three, 
etc.,  o'clock. 

Capire,  to  compre- 
hend, understand. 

Carrozzc,,  coach. 

Cldamarsi,  to  be  called, 
bear  a  name.  [self. 

Coprirsi,  to  cover  one's 

Coricarsi,  to  lie  down, 
go  to  bed. 

Cronestatte,  Cronstadt. 


Diverlirsi,    to    divert,  Proporsi     (past     part, 

amuse  one's  self.  proposto),    to    make 

Fidarsi,    to    trust    to,  up  one's  mind,  pro- 
rely  on.         [perity.  pose  to   one's  self, 

Fortuna,  fortune,  pros-  intend,  resolve. 

Francesco,  Francis.  Biposarsi,  to  repose  or 

Lavarsi,*      to      wash  rest  one's  self, 

(one's  self),     [coat.  Seruirsi,tomakeuseof. 

Mantello,  cloak,  great-  Settimana,     che    iriene, 

Mattina,  morning.  next  week,     [truly. 

Homcnto,         moment,  Sinceramente.sincerely, 

instant.  Stanchissimo, very  tired 

Morte,  death.  Fan  tarsi,      to     boast, 

Non  ancora,  not  yet.  pretend  to. 

Ptii    fardi     di,     later  Festirsi.toput  on  one's 

than.  clothes,  dress  (one's 

Promcssa,  promise.  self). 

EXERCISE  43. — ITALIAN-ENGLISH. 

1.  H  n6-stro  vi-ci-no  si  van-ta  di  ca-pir  tut-to  quel-lo  cho  ndi 
par-lia-mo.  2.  Mi-o  zi-o  ar-ri-ve-ra  que-sta  se-ra  ;  ndi  ci  di-ver- 
ti-re-mo  be-no.  3.  Per-che  vi  af-flig-ge-te  vdi  ?  4.  Mi  af-flig-go 
del-la  m&r-te  di  mi-o  cu-gi-no.  5.  Ral-le-gra-te-vi,  a-mi-ci,  del 
p6-co  che  a-ve-te  !  6.  Non  vi  fi-da-te  di  lui.  7.  Bi-cor-da-to-vi 
del-la  v6-stra  pro-mes-sa.  8.  Co-pri-te-vi  col  v6-stro  man-tel-lo. 
y.  Mi  ser-vi-ro  dei  v6-stri  li-bri.  10.  Si  ser-va  dei  mie-i.  11. 
Ndi  ci  ser-via-mo  spes-so  di  que-sta  car-r6z-za.  12.  f-o  mi 
ve-sto.  13.  Ve-sti-to-vi  an-che.  14.  Ndi  ci  ve-sti-re-mo  piu 
tar-di.  15.  Fran-ce-sco,  non  ti  la-ve-ra-i  an-cd-ra  ?  16.  Mi 
Ia-ve-r6  in  que-sto  mo-men-to.  17.  A  che  d-ra  vi  le-va-te  vdi 
or-di-na-ria-men-te  ?  18.  Mi  le-vo  d-gni  mat-ti-na  al-le  se"-i,  o 
mi  co-ri-co  al-le  n6-ve.  19.  Car-lo  si  le-ve-ra  di-ma-ni  al-le 
quat-tro ;  e-gli  par-ti-ra  per  Cro-ne-stat-te.  20.  Ci  le-via-mo  piu 
tar-di  di  Le-i.  21.  Al-tre-v61-to  non  ci  le-va-va-mo  co-si  tar-di. 
22.  Ri-po-sa-te-vi  un  pd-co.  23.  Mi  ri-po-se-r6  un  mo-men-to ; 
ed-no  stan-chis-si-mo.  24.  Cd-me  si  chia-ma  que-sto  gid-va-ne  ? 
25.  Cre-do,  ch'  e-gli  si  chia-mi  Gn-gliel-mo.  26.  Que-sti 
si-gnd-ri  si  sd-no  mdl-to  di-Yer-ti-ti  al  bal-lo.  27.  fis-si  si  ed-no 
pro-pd-sti  d'  an-dar-vi  an-che  la  set-ti-ma-na  che  vie-ne. 

VOCABULART. 

Ancora,  yet,  still.  Disgrazia,  misfortune,  Quasi,  almost,  as  if. 

Andarsene,  t      to      go  disaster.  JRivenire,  to  return. 

away.  ifaritarsi,    to    marry,  Scwsarsi,      to     excuse 

Canto,  singing,  song.  get  married.                        one's  self. 

Cercare.to seek, search.  Nuova  Jorlc,    Neojorca,  Snbito,  immediately. 

Da    gran    tempo,   long  New  York.  Udirc,  to  hear. 

since.               [wish.  Osteria,     inn,    tavern,  Voijliono,      they      are 

Desiderare,    to    desire,  public-house.                      willing. 

EXERCISE  44. — ITALIAN-ENGLISH. 

1.  Si  di-ce,  che  la  si-gnd-ra  Johnson  si  ma-ri-te-ra.  2.  Al 
can-to  si  co-nd-sco  uc-cel-lo.  3.  Si  man-gia  o  si  bo-ve  be-no  in 
•quest'  o-ste-ri-a.  4.  Si  co-nd-sco-no  gli  a-mi-ci  nel-le  dis-gra-zio. 
5.  Si  cer-ca  qua-si  sem-pre  la  for-tii-na,  ddv"  es-sa  non  e.  6. 
In  Eu-r6-pa  si  par-^a-no  cin-quan-ta  tre  lin-gue.  7.  A-ve-to  vdi 
u-di-to  quel-lo,  che  si  rac-cdn-ta  d'  u-na  ra-gaz-za  di  Nuo-va 
Jork  (Neo-jor-ca)  ?  8.  Non  se  ne  par-la  piu.  9.  Se  ne  par-la 
da  gran  tem-po.  10.  Che  co-sa  bi-sd-gna  fa-re  per  im-pe-di-ro 
u-na  .tal  dis-gra-zia  ?  11.  Bi-sd-gna  sem-pre  la-vo-ra-re ;  non 
bi-sd-gna  es-ser  pi-gro.  12.  Bi-so-gne-ra  a-vcr  pa-zien-za.  13. 
Che  c6-sa  fa  fil-la  ?  14.  Bi-sd-gna  ch'  i-o  scri-va.  15.  Bi-so- 
gna-va  ch'  i-o  scri-ves-si  u-na  let-te-ra.  16.  Vo-le-te  ac-com- 
pa-gnar-mi?  17.  Me  ne  v6.  18.  Se  no  va  fil-la  gia  ?  19. 


*  In  Italian,  a  verb  is  generally  made  reflective  when  it  denotes  some 
act  performed  by  the  ngent  (or  subject)  on  one  part  of  himself  :  for 
example,  on  a  limb  of  his  body,  on  a  part  of  his  dress,  etc.  The 
English  possessive  pronouns,  my,  thy,  his,  etc.,  in  such  cases  are 
translated  by  the  reflective  or  conjunctive  pronoun  and  by  the  definite 
article  :  for  example,  he  cuts  his  hair,  tgli  si  tdglia  i  capflli  (i.e.,  he 
cuts  to  himself  the  hair) ;  I  cut  my  nails,  mi  tciglio  le  ungliie  (i.e.,  I 
cut  to  myself  the  nails) ;  I  have  hurt  my  hand,  mi  son  fdtto  male 
alia  mdno  (i.e.,  I  have  done  some  harm  to  myself  on  the  hand). 

t  The  irregular  tenses  of  andare,  to  go,  required  for  this  exercise 
tre  as  follow : — 

Isn.  Present. — V6  (vado),  vai,  va ;  andiamo,  andate,  vanno. 
SUB.  Present.—  Vada,  vada,  vada;   andiamo,  andiate,  vadano, 

Future. — Andro. 
IMPERATIVE.  Va,  vada  ;  andiamo,  andate,  vadano. 


Bi-sd-gna  ch'  i-o  me  ne  va-da.  20.  La  di  Le-i  ma-dre  non  se  ne 
va  an-cd-ra.  21.  Mi  scu-si,  mi-a  ma-dre  se  n'  &  gia  an-da-ta,  ed 
i  mie-i  fra-tel-li  se  ne  an-dran-no  su-bi-to.  22.  A-spct-ti 
an-cd-ra  un  mo-men-to ;  ce  ne  an-dre-mo  in-sie-me.  23.  An-dii- 
mo-ce-ne,  si-gnd-ri.  24.  Se  fds-si  ve-nii-to  un  p6-co  piu  tar-di, 
sa-re-i  ve-nii-to  cdl-le  vo-stre  so-rel-le.  25.  E-ra  El-la  in 
chie-sa  ?  26.  Si;  no  son  u-sci-to  in  que-sto  mo-men-to. 


KEY  TO  EXEECISES  IN  LESSONS  IN  ITALIAN.— XXXI. 
EXERCISE  40. 

1.  I  take  a  walk  every  day  at  seven  o'clock.  2.  Thou  dost  not  learn 
anything ;  thou  art  idle ;  but  thy  sister  always  learns  the  rules  well. 
3.  How  much  does  a  pair  of  gloves  cost  ?  4.  These  gloves  cost  two 
shillings.  5.  I  have  ordered  you  to  fetch  me  my  French  book ;  why 
do  you  delay  ?  6.  Obedient  children  deserve  the  love  of  their  parents. 
7.  A  young  child  seldom  reflects.  8.  Some  lose ;  others  gain. 
9.  These  boys  repeat  their  lesson  while  these  girls  prattle.  10.  Old 
people  do  not  usually  sleep  as  much  time  as  young  children.  11.  Tlio 
English  scarcely  open  their  mouth  when  they  speak.  12.  Anthonv 
found  a  purse  which  contained  several  gold  coins.  13.  I  used  four 
yards  of  cloth  for  this  coat.  14.  Thou  art  cheerful  because  the 
master  praised  thee.  15.  I  played  the  pianoforte  yesterday,  and  my 
sister  sang  a  new  song.  16.  We  found  him  in  his  room  with  a  book 
in  his  hand.  17.  My  cousins  dined  at  three  because  they  were  at  the 
concert. 


HEAT.— III. 

LATENT      HEAT      OF      WATER      AND     STEAM  —  INFLUENCE     OP 

PRESSURE   ON   THE   BOILING   POINT PAPIN'S   DIGESTER 

DEW-POINT — LUMINOUS   EFFECTS  OF   HEAT — MECHANICAL 
EQUIVALENT   OF   HEAT. 

A  SIMPLE  experiment,  which  may  easily  be  tried,  will  enable 
us  to  determine  exactly  the  quantity  of  heat  which  becomes 
latent  when  ice  is  converted  into  water,  or  water  into  steam. 

Let  a  uniform  source  of  heat  be  procured,  and  let  a  pound 
of  water  be  placed  over  it,  so  as  to  ascertain  exactly  the  amount 
which  its  temperature  rises  in  a  given  time.  Wo  will  assumo 
that  it  is  found  to  rise  10°  in  one  minute.  Now  remove  this 
vessel,  and  substitute  one  containing  a  pound  of  ico  at  a  tem- 
perature below  32°,  and  having  a  thermometer  placed  in  it. 
The  temperature  will  rise  to  32°,  and  will  remain  at  that  point 
a  trifle  over  14  minutes,  at  the  end  of  which  time  the  ice  will 
all  be  melted.  Now  in  this  time  the  amount  of  heat  received 
is  evidently  sufficient  to  raise  a  pound  of  water  a  little  over 
14x10°,  or  say  142°,  yet  the  water  is  still  only  32°.  This 
amount  of  heat,  then,  has  been  rendered  latent. 

Let  the  vessel  still  remain  exposed  to  the  heat,  and  in  18 
minutes  it  will  have  attained  the  boiling  point,  for  18  X  10° 
+  32°  =  212°.  Now,  without  disturbing  anything,  wait  and 
see  how  long  elapses  before  it  is  entirely  boiled  away ;  it  will 
be  found  to  be  about  95  minutes,  or  nearly  5^  times  as  long  as 
it  took  to  rise  from  32°  to  212°,  and  yet  the  temperature  of 
the  steam  has  at  no  time  exceeded  212°.  All  this  amount  of 
heat — viz.,  5j  X 180°,  or  nearly  1,000° — has  been  rendered  latent. 

We  can,  however,  easily  recover  it  by  the  arrangement  shown 
in  Pig.  13.  The  steam  given  off  is  conducted  by  glass  tubing 
into  a  vessel,  A,  filled  with  a  given  weight,  say  5^  Ibs.,  of  water 
at  32°.  After  some  time,  the  water  in  A  will  boil,  and  then  ifc 
will  be  found  that  the  amount  of  water  in  it  is  just  6J  Ibs., 
showing  that  1  Ib.  of  steam  has  been  condensed,  and  the  latent 
heat  of  that  was  sufficient  to  raise  the  5£  Ibs.  of  water  180°. 

It  is  this  large  amount  of  latent  heat  in  steam  that  renders 
it  so  useful  as  a  heating  agent,  for  it  must  be  remembered  that 
heat  cannot  be  destroyed  or  annihilated,  but  is  rendered  sensible 
again  when  the  steam  becomes  condensed. 

The  great  degree  of  heat  to  which  the  human  body  may  be 
exposed  without  danger  has  often  excited  much  attention. 
Meat  and  eggs  have  been  cooked  by  being  placed  in  a  heated 
room  in  which  men  have  remained  all  the  time,  and  suffered 
no  evil  effects.  The  temperature  of  their  bodies  even  has 
scarcely  been  at  all  increased  by  the  high  temperature  around 
them.  The  reason  of  this  is  now,  however,  clear :  the  heat, 
instead  of  being  employed  in  raising  the  temperature  of  the 
blood,  is  expended  in  preparing  the  perspiration  and  converting 
it  into  vapour,  and  in  this  way  the  whole  of  it  is  expended. 
The  perspiration  acts,  in  fact,  as  a  natural  safety-valve  to  regu- 
late the  temperature. 
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Tbo  addition  of  salt*  to  water  lower*  it*  freezing  point,  benoe 
sea-water  doea  not  freeao  till  4°  or  5°  below  32"  ;  wbeo,  bow. 
the  salt*  are  loft  in  tbe  water  around, 
iiinl  tlio  ioo  is  perfectly  pore.     If  all  ti. 

•  in  then  allowed  to  oool  withmr 

ih.-tnrli,  •!,  :ii.  i  :  •  •.  ;»med  to  a  low  teuperaturo,  it  will  not 
freeze  till  several  degree*  below  32° ;  but  M  soon  M  any  ioe 
fornu,  tbo  rest  of  the  water  will  at  onue  rue  to  tbat  point, 
clearly  showing  tbat  the  latent  beat  of  water  in  giren  off  M  it 
freezes.  Thia  fact  clearly  explains  why  a  coat  of  ioo  form*  to 
slowly.  Woro  it  not  for  thin  provision,  M  soon  M  any  maM  of 
water  had  sunk  to  the  temperature  of  82°,  it  would  beoome  a 
maas  of  ico ;  but  now,  every  particle  M  it  freezes  give*  out  iU 
heat,  and  thus  raises  the  temperature  of  the  rest. 

In  the  same  way,  were  it  not  for  the  latent  heat  of  steam, 
the  moment  when  water  attained  the  boiling  point  would  be  a 
rery  dangerous  one,  for  it  would  then  be  immediately  converted 
into  steam  with  an  explosive  force  greater  than  that  of  gun- 
powder, since  a  cubic  inch  of  water  occupies  nearly  a  cubic  foot 
when  converted  into  steam. 

Dissolving  any  substance  in  a  liquid  always  lowers  the  tem- 
perature. Thia  may  easily  be  seen  by  throwing  some  soluble 
salt  into  water,  and  can-fully  observing  tho  effect  produced  on 
a  thermometer  placed  in  it.  Thia  absorption  of  heat  during 
liquefaction  is  turned  to  account  in  the  preparation  of  freezing 
mixtures  for  tho  production  of  artificial  cold.  In  these,  two 
or  more  substances,  which  have  a  chemical  affinity  for  each 
other,  and  of  which  one,  at  least,  is  a  solid,  aro  mixed  together, 
and  during  tho  solution  a  considerable  amount  of  heat  is  ren- 
dered latent. 

Many  different  mixtures  have  been  used,  one  or  two  of  which 
we  give  hero. 

A  mixture  of  about  two  parts  of  enow  or  pounded  ioe  to  one 
of  salt  will  reduce  tho  temperature  to  Op.  This  point,  in  fact, 
was  chosen  by  Fahrenheit  as  the  zero  of  his  scale,  as  he  believed 
it  was  the  lowest  temperature  attainable.  The  mixture  rapidly 
liquefies,  and  if  a  small  vessel  of  water  bo  placed  in  it,  tho 
water  will  speedily  bo  frozen.  A  mixture  of  C  parts  of  sulphate 
of  soda,  5  of  nitrate  of  ammonia,  and  4  of  dilute  nitric  acid, 
will  cause  a  still  greater  reduction  of  temperature. 

As  wo  have  seen,  water,  on  attaining  tho  temperature  of  212°, 
enters  into  a  state  of  ebullition ;  a  large  number  of  bubbles  of 
steam  aro  produced  at  the  part  of  the  vessel  which  is  exposed 
to  the  source  of  heat ;  these  rise  through  the  liquid,  violently 
agitating  it  as  they  burst.  The  point  at  which  this  ebullition 
commences  is  that  at  which  the  tension  of  tho  steam  becomes 
sufficient  to  overcome  tho  pressure  of  tho  atmosphere ;  and 
hence,  if  this  pressure  be  increased,  the  boiling  point  will  bo 
raised. 

Thus,  though  the  boiling  point  of  water  is  said  to  be  212°, 
this  is  only  true  when  the  barometer  stands  at  30  inches ;  when 
it  is  lower  than  this,  water  boils  at  a  lower  temperature. 

In  an  open  vessel  the  temperature  of  a  liquid  can  never  be 
raised  above  its  boiling  point,  as  all  the  surplus  heat  received 
is  employed  in  evaporating  the  water.  If,  however,  a  closed 
vessel  bo  employed,  the  pressure  may  be  increased,  and  a  much 
higher  temperature  attained.  The  apparatus  usually  employed 
for  this  purpose  is  known  as  Papin's  Digester,  and  is  repre- 
sented in  Fig.  14.  It  consists  of  a  strong  iron  vessel,  D,  the 
lid  of  which  is  fixed  on  tightly  by  means  of  a  screw,  B.  A  safety- 
valve,  8,  is  also  provided,  so  as  to  allow  of  the  escape  of  the 
vapour  when  its  elastic  force  becomes  too  great.  In  this  way 
a  temperature  greatly  exceeding  212°  may  be  attained,  and 
many  substances  ore  thus  dissolved  which  are  otherwise 
insoluble. 

Tho  fact  that  water  boils  at  a  lower  temperature  if  tho 
pressure  on  it  be  diminished  may  easily  bo  proved  experimen- 
tally. Pour  somo  water  into  a  flask,  and  place  it  over  a  spirit- 
lamp  till  it  boils  ;  when  the  steam  is  issuing  freely,  remove  the 
lamp,  and  cork  tho  flask  tightly.  After  a  few  minutes  pour 
a  stream  of  cold  water  on  the  outside,  and  ebullition  will  imme- 
diately re-commence.  The  steam  had  expelled  the  air,  the  upper 
part  of  the  flask  being  filled  with  watery  vapour  of  the  same 
tension.  The  cold,  however,  condensed  this,  and  thus  a  partial 
vacuum  was  produced,  and  the  pressure  diminished,  in  conse- 
quence of  which  the  water  began  again  to  boil. 

When  water  is  converted  into  vapour  much  heat  is  rendered 
latent.  In  this  way  the  porous  water-bottles,  so  frequently 


used  in  hot  weather,  act    A  portion  of  their  content*  slowly 
percolate*  the  nnglaiad  war*  and  evaporate*  from  the  surface, 
absorbing  from  tbo  ve***l  the  beat  required  to  convert  . 
vapour. 

If  ether  or  any  volatile  liquor  U  dropped  on  the  hand,  a 
sensation  of  cold  will  be  at  once  produced,  and  this  will  be  felt 
more  distinctly  if  the  hand  be  waved  About,  or  a  current  of  air 
driven  over  it,  ao  a*  to  accelerate  the  evaporation.  The  aaiM 
thing  occur*  to  a  le*a  extent  with  water.  An  important  apj.U- 
cation  of  thi*  fact  w  now  made  in  surgery.  A  stream  of  finely' 
divided  ether  *pray  i*  blown  npon  any  part  of  tb*  body,  and  by 
it*  rapid  evaporation  produce*  oold  enough  to  freeze  the  flash, 
and  thus  render  it  insensible  to  tho  cut  of  the  surgeon's  knife. 
In  minor  operation*  this  plan  of  producing  local  insensibility 
is  frequently  adopted. 

By  tho  arrangement  shown  in  Tig.  15  water  may  be  frosts 
by  it*  own  evaporation.  A  shallow  vessel,  filled  with  strong 
sulphuric  acid,  i*  placed  under  tbe  receiver  of  an  air-pump,  and 
over  it  i*  supported  a  thin  metal  vessel,  A,  containing  water.  Aa 
soon  as  the  air  is  exhausted,  vapour  begins  to  rise,  and  the 
vessel  would  speedily  beoome  charged  with  it,  did  not  the  acid 
absorb  it  a*  fast  a*  formed.  Each  fresh  portion  of  vapour 
lowers  tbe  temperature,  and  this  continued  abstraction  of  beat 
soon  turn*  tbe  water  into  a  lump  of  ice. 

Some  vapour  is  given  off  at  temperatures  far  below  tbe  boiling 
point.  Tho  air,  in  fact,  is  always  more  or  leas  charged  with  it. 
There  is,  however,  a  certain  limit  to  the  amount  it  can  contain 
at  any  temperature,  and  if,  when  it  is  fully  charged,  the  tern* 
perature  fall,  a  portion  of  the  vapour  i*  precipitated  in  tb* 
form  of  rain. 

The  point  at  which  this  vapour  in  tho  air  begin*  to  be  pre- 
cipitated is  called  the  dew-point,  and  the  temperature  of  thi* 
depends  npon  tho  amount  of  vapour  present.  When  on  a  clear 
night  any  object*  become  cooled  below  thi*  point,  tbe  air  in 
contact  with  them  deposits  ita  moisture,  and  they  become  wet 
with  dew.  Hence,  aa  will  bo  soon,  those  object*  which  radiate 
heat  most  freely  receive  most  dew. 

Fig.  1C  shows  the  instrument  used  for  ascertaining  tbe  dew- 
point.  A  gloss  tube  has  a  bulb  blown  at  each  end,  and  one  of 
them,  A,  is  partly  filled  with  ether.  Thi*  ho*  been  boiled  and 
the  tube  sealed  while  the  vapour  was  issuing,  so  that  no  air  is 
present.  Inside  this  limb  is  a  delicate  thermometer ;  tho  other 
limb,  B,  is  wrapped  round  with  muslin.  Ether  is  now  dropped 
upon  this,  and  by  its  evaporation  lowers  the  temperature.  A  por- 
tion of  tho  ether  in  A  therefore  distils  over,  and  its  temperature 
therefore  diminishes  likewise.  As  it  sinks  the  bulb  is  watched, 
and  the  thermometer  read  at  the  moment  when  vapour  begin* 
to  form  on  it.  To  make  this  more  clearly  visible,  the  bulb  i* 
often  mode  of  block  gloss.  An  ordinary  thermometer  on  tbe 
stand  of  the  instrument  shows  the  temperature  of  tbe  air,  and 
the  difference  between  the  two  is  thus  easily  noted. 

By  means  of  pressure  and  cold  several  gases  have  been 
liquefied.  Carbonic  acid,  when  exposed  to  a  pressure  of  about 
thirty  atmospheres,  becomes  a  liquid,  and  if  this  be  allowed  to 
escape  into  the  air,  it  freezes  by  ita  own  evaporation,  and 
becomes  converted  into  flakes  resembling  snow.  When  these 
are  mixed  with  other,  the  evaporation  is  very  rapid,  and  an 
intense  degree  of  cold  is  produced,  so  that  mercury  may  easily 
be  frozen  by  means  of  it. 

Another  effect  of  heat  is  to  produce  light.  Ordinary  flame 
affords  an  illustration  of  this  fact,  the  boat  arising  from  the 
chemical  combination  being  the  source  of  the  light.  Metals, 
too,  when  exposed  to  a  high  temperature,  beoome  Inminon*. 
A  low  red  heat  is  usually  assumed  at  from  1,100°  to  1,300°, 
while  a  dazzling  white  indicate*  from  2,500°  to  3,000°.  Them 
is,  however,  great  difficulty  in  measuring  these  high  tempera- 
tures with  any  degree  of  accuracy.  Wedgewood's  pyrometer 
is  sometimes  employed  for  tho  purpose ;  it  consists  of  metal  bars 
placed  about  half  an  inch  apart  at  one  end,  but  a  little  nearer 
at  the  other.  Clay  cylinders  are  then  made  of  such  a  size  that, 
when  baked  at  a  temperature  of  212°,  they  just  fit  tbe  wider 
end.  When  exposed  to  a  very  high  temperature,  they  contract, 
and  the  extent  of  the  contraction  is  shown  by  the  distai 
pass  between  the  bars.  The  air  thermometer  is,  however 
reliable  in  its  indications.  A  platinum  vessel  filled  with  air  .  - 
exposed  to  the  source  of  heat,  and  the  expansion  ascertained  by 
suitable  means ;  from  this  the  temperature  is  easily  deduced. 

If  a  powerful  electric  current  be  made  to  pass  along  a  this 
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platinum  wire,  it  will  render  it  white-hot,  and  a  considerable 
amount  of  light  will  be  produced,  showing  again  the  luminous 
effects  of  heat.  We  must  not,  however,  suppose  that  heat  is 
always  accompanied  by  light,  or  light  by  heat.  The  electric 
lamp  furnishes  us  with  a  very  brilliant  light  and  at  the  same 
time  an  intense  heat,  so  that  we  have  both  the  luminous  and 
the  calorific  rays  in  a  beam  from  it.  If  now  we  cause  this  beam 
to  pass  through  a  glass  trough  filled  with  a  solution  of  alum, 
the  luminous  rays  will  pass  on  as  before,  but  all  or  nearly  all 
of  the  heat  will  be  intercepted.  The  alum  solution  serves,  in 
fact,  as  a  filter  to  remove  the  thermal  rays.  Now  remove  the 
glass  trough,  and  'substitute  for  it  a  slab  of  rock-salt  thickly 
covered  with  lamp-black,  so  that  no  light  can  penetrate  it.  On 
placing  a  differential  thermometer,  or  thermo-electric  pile,  in 
the  place  where  the  luminous 
rays  had  previously  been  brought 
to  a  focus,  we  shall  find  that 
nearly  all  the  heat  has  passed 
through  the  rock- salt,  though  the 
luminous  rays  have  been  inter- 
cepted. By  suitable  arrange- 
ments we  may  actually  succeed 
in  igniting  various  substances 
by  means  of  this  non-luminous 
heat.  We  see  thus  that  the 
luminous  and  the  heat-giving 
rays  may  be  entirely  separated 
from  one  another. 

We  have  now  to  notice  the 
mechanical  effects  of  heat,  and 
to  learn  how  it  may  be  con- 
verted into  work.  To  ascertain 
the  mechanical  equivalent  of  heat 
— that  is,  the  amount  of  work 
that  can  be  accomplished  by  a 
given  quantity  of  heat — is  a  diffi- 
cult proposition.  It  has,  how- 
ever, been  solved,  mainly  by  the 
patient  researches  of  Drs.  Joule 
and  Meyer.  The  following  expe- 
riments will  give  an  idea  of  the 
process  adopted  by  the  latter : — 

Let  A  B  (Fig.  17)  be  a  tube 
closed  at  its  lower  end,  having  a 
sectional  area  of  one  square  inch ; 
and  let  c  be  a  piston  fitting  it 
air-tight,  and  capable  of  moving 
up  and  down  without  friction. 
Also  let  c  be  supposed  to  weigh 
15  Ibs.  12  oz.,  and  to  be  492 
inches  from  the  bottom,  the 
air  below  being  at  the  freezing 
point.  Now  raise  the  tempe- 
rature of  the  air  1°,  and  since 
the  co-efficient  of  expansion  is 
-tfo,  the  piston  will  rise  one  inch, 

and  be  493  inches  from  the  bottom ;  and  thus,  for  every  degree 
the  temperature  is  raised,  the  piston  will  rise  an  additional 
inch.  If  then,  the  temperature  is  raised  492°,  the  volume  of 
air  will  be  doubled.  In  this  case  work  has  been  done  by  the 
heat,  and  that  work  has  consisted  in  raising  the  piston  and  the 
air  above  it,  which  together  press  with  a  force  of  15  Ibs.  +  15  Ibs. 
12  oz.,  or  492  oz.,  to  a  height  of  492  inches. 

Now  try  the  experiment  in  a  different  way,  and  ascertain  the 
additional  weight  requisite  to  keep  the  piston  in  its  place,  while 
the  temperature  varies.  We  shall  find  that  if  the  temperature 
is  raised  1°,  one  ounce  must  be  added  to  the  piston  to  keep  it 
stationary ;  if  2°,  two  ounces,  and  so  on.  Hence,  if  the  tem- 
perature be  raised  492°,  492  oz.  must  be  placed  on  the  piston 
to  keep  the  volume  the  same.  Compare  now  these  two  experi- 
ments. In  one  case  we  have  raised  the  temperature,  keeping 
the  pressure  constant  while  the  volume  increased ;  in  the  other 
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case,  the  volume  has  been  kept  constant.  The  same  amount  of 
air  has  been  raised  in  each  case  to  the  same  temperature ;  but 
a  different  qiiantity  of  heat  has  been  required ;  for  investigation 
shows  that  if  10  grains  of  any  combustible  material  are  required 
when  the  volume  is  kept  constant,  14'21  grains  of  the  same 
material  would  be  required  when  the  pressure  remains  unaltered. 
The  extra  4'21  grains,  then,  has  been  employed  in  raising  the 
weight,  and  has  thus  been  converted  into  work. 

Now  suppose  we  have  a  vessel  of  air  one  square  foot  in  area, 
and  raise  it  492°  in  temperature,  the  air  will  occupy  double  the 
space;  and  as  the  pressure  on  its  surface  is  144 x  15  Ibs.  =  2,160 
Ibs.,  it  will  have  lifted  this  weight  one  foot,  or,  in  other  words, 
performed  work  amounting  to  2,160  foot-pounds.  The  weight 
of  the  cubic  foot  of  air  is  T29  oz.,  and,  as  will  be  explained 

shortly,  the  amount  of  heat  re- 
quired to  raise  this  to  any  tem- 
perature would  only  raise  0'31 
oz.  of  water  to  the  same  tempe- 
rature, the  air  having  less  capa- 
city than  the  water.  The  total 
amount  of  heat,  then,  which 
has  been  received  by  the  air  is 
sufficient  to  raise  0'31  oz.  of 
water  492°,  which  is  the  same 
as  raising  9*  Ibs.  1°.  Of  this 
amount,  ^T  is,  as  explained 
above,  employed  in  driving  back 
the  air,  while  the  rest  serves  to 
raise  the  temperature.  Now 
£251T  of  9£  Ibs.  is  about  2'8  Ibs., 
and  thus  we  find  that  the 
amount  of  heat  required  to  raise 
2 '8  Ibs.  of  water  1°  is  sufficient 
to  elevate  2,160  Ibs.  to  a  height 
of  1  foot.  Dividing  2,160  by 
2'8,  we  get  a  quotient  of  772 
nearly,  that  is,  the  quantity  of 
heat  required  to  raise  a  pound 
of  water  1°  will  perform  work 
equivalent  to  772  foot-pounds. 
As,  however,  the  thermal  unit 
is  usually  taken  as  'the  quan- 
tity required  to  raise  a  pound 
of  water  1°  in  the  Centigrade 
scale,  the  equivalent  must  be 
increased  by  |,  and  will  be  found 
to  be  1,390  foot-pounds. 

By  a  number  of  various 
experiments,  conducted  with 
great  care  and  patience,  Dr. 
Joule  arrived  at  a  very  simi- 
lar result,  and  we  may  there- 
fore safely  take  this  as  the 
true  equivalent.  The  amount 
seems  very  large,  especially 
when  we  consider  the  great 

amount  of  heat  produced  by  the  combustion  of  various  sub- 
stances. A  pound  of  charcoal,  for  instance,  by  its  combus- 
tion produces  8,000  units  of  heat,  and  thus  generates  a  force 
sufficient  to  raise  a  weight  of  nearly  5,000  tons  to  a  height  of 
one  foot. 

We  do  not  wonder,  since  this  is  the  case,  that  means  should 
have  been  sought  of  utilising  the  heat  of  the  sun's  rays, 
which,  on  a  bright  summer  day,  are  calculated  to  impart 
about  5  thermal  units  per  minute  to  each  square  foot  of 
surface,  placed  so  as  to  receive  them  perpendicularly.  No 
important  practical  results  have,  however,  been  obtained  at 
present  from  these  attempts,  though  several  inventors  have 
claimed  for  their  machines  the  power  of  turning  this  force 
to  good  account.  It  is,  however,  scarcely  probable  that,  in 
an  economical  point  of  view,  they  would  be  able  to  compete 
with  coal  and  other  articles  of  fuel. 
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Shakspere  Reading  Book.  In  ^  Books.  Each.  (S,'-t  ,t/.ro  is.  od.) 
German  Reading,  First  Lessons  in.    By  A.  Jagst. 
New  Code  of  Regulations,  Handbook  of.     By  John  F. 

Drawing  Copies,  Cassell's  Modern  School  Freehand. 


Cassell's  Historical  Course  for  Schools. 

1.  Stories  Irom  Englisri  ±£istor.v,  is. 

2.  The  Simple  Outline  of  English  History,     is.  sd. 

3.  T'hp  Class  History  of  Ene-'and.    as.  6d. 
Cassell's  Miniature   Library  of  the   Poets.      Monthly 

Edition.     ISeeatsott.  6d.) 
Cassell's  Miniature    Shakespeare.    Illustrated.  Complete 

in  i..  Vols.     Each.     (Sfc  also  las.  ,/•,«•  ais. ) 
CASSELL'S    POPULAR    LIBRARY.     In  cloth.     Each. 


History  of  the   Free  Trade 

Movement  in  England. 
Bobwell  and  Johnsuu. 
Rev.  Rowland  Hill. 
Domestic  Folk-lpre. 
Story  of  the  English  Jacobins. 
John  Wesiey. 
Russian  Empire,  The. 


Our  Colonial  Empire. 
English  Journalism,  and  th  > 

Men  who  have  Made  it. 
Religious  Revolution  in  the 

Sixteenth  Century. 
Young  Man  in  the  Battle  of 

Life,  Thf .     ( V<-  also  zs.  6d.) 


CASSELL'S    RED    LIBRARY. 

Stiff 


Iiigoldsby  Legend-. 

Tower  of  London. 

'i  he  Pioneer.-1. 

Charles  O'Malley. 

Barnaby  Rudge. 

Cakes  and  Ale. 

The  King's  Own. 

People  I  have  Met. 

The  Pathfinder. 

Evelina. 

Scott's  Poems. 

Last  of  the  Barons. 

Adventures  01  Mr.  Ledbury. 

Ivanhoe. 

Oliver  Twisr. 

Selections      from      Thomas 

Hood's  Works. 
Longfellow's  Prose  Works. 
Sense  and  Sensibility. 
Lord  Lytton's   Plays. 
Bret  Harte— Talcs,  Poems,  and 

Sketches. 

Martin  Chuzzlewit.    ta  Vols.  i 
The  Prince  of  the  House  of 
Sheridan's  Plavs.         [David. 
Uncle's  Tom's  Cabin. 


Rome  and  the  Early  Chris- 
tians. 

Thackeray's  Yellowplush 
Papers. 

Deersl&yer.  ,  Book. 

Washington  Irvine's  Sketch 

Last  Days  of  Palmyra, 

Tales  ot  the  Borders. 

Pride  and  Prejudice. 

Last  of  the  Mohicans. 

The  Old  Curiosity  Shop. 

Rit-nzi. 

The  Talisman. 

The  Heart  of  Midlothian. 

The  Last  Days  oi  Pompeii. 

Sketches  by  Boz. 

American  Humour. 

Macaulay's  Lays  and  Se- 
lected Essays. 

Harry  Lorrequer. 

The  Pickwick  Papers  (2  Vols.i 

Scarlet  Letter. 

Handv  Andy. 

The  Hour  and  the  Man. 


Old  Mortality. 

Edgar  Allan  Poe.    (Pro^-  and 

Eugene  Aram.  [man.    :        Poetry,  Selections  from,  i 

Jack   Hiuton,    the    Guards-     I    Margaret  Lyudsay. 

MISCELLANEOUS. 

Summer  Tide  :  "Little  Folks"  Holiday  Number. 
Yule  Tide ;  Cassell's  Christmas  Annual. 
Pre-Raphaelites,     The     Italian,    in    the     National 

Gallery.      By  Cosmo  M.mkhousc.     Illustrated. 

Souvenir    of    Macbeth    produced   at   the    Lyceum    Theatre.    b> 
Irving.        Musirat.id    by   Charles  Cattermole     R.I.,    and    J. 
:1  Partridge. 
Local  Government  in  England  and  Germany.    By  the 

Rt.  Hon.  Sir  Robert  Morii-r,  U.C.B.,  ^'C. 
How  to  Avoid  Law.    By  A.  J.  Williams. 
Town  Holdings.     \  ..Is    I.  and  II.     Each. 
The  Post  Office  of  Fifty  Years  Ago. 

Practical  Kennel  Guide.  By  Dr.  Gordun  Stables.  (See  also  .s.fid./ 
Cookery,  Cassell's  Shilling. 
Choice  Dishes  at  Small   Cost.    By  A.  ("..  Payne. 
Cassell's  National  Library.    First  Sixty-four  Vols.    Roxburgh. 


(Far  /., 


Irish  Parliament,  The.    What  it  Was.  and  What  it  Did. 
Female  Employment  in  Government  Office? , Guide  to. 
Colonies  and  India,   Our.     How   we  (lot  Them,  ami  Why  we 

Keep  'I  hem.     By  Prof.  Cyril  Ransomr.  M.A.  Oxon. 
Crown  Colonies.    ("  Cobden  Club"  Pamphlet.) 
Distribution  Reform.    By  Thomas  lllingworth. 
Dante  Alighieri.     By  the  Very  Rev.  Dean  Plumptre,  D.D. 
Etiquette  of  Good  Society.    <Cloth,  HS.  6d.l 
Five  Pound  Note,  The,  and  other  Stories. 
Co-operators,  Working  Men  :  What  they  have  Done, 

and  What  they  are  Doing. 
Photography  for  Amateurs.      By  T.   C.   Hepworth.       With 


nil 


•Z/M 


Sd.1 


red  Plates  and  366  Woodcuts, 
llustrated.     Boards.     {Set  a/so  is.  6d.l 


My  Diary."    With  Co 
The  Old  Fairy  Tales. 
ILLUSTRATED  OFFICIAL  RAILWAY   GUIDES. 

In  Paper.     ).V«  a/so  L-S.  ) 
Sou'h  Eastern  Railway  Guide 

London,  Brighton,  and  South  Coast  Railway  Guide. 
London  and  South  Western  Railway  Guide. 
Great  Northern  Railway  Guide. 
Midland  Hallway  Guide. 

London  and  North   Western  Railway  Gnid». 
Great  Western  Railway  Guide.    Xeiv  atid  Revised  Eiiititt: 


I/- 

confd. 
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RELIGIOUS. 
"HEART   CHORDS." 

;/'//       '•' 

My  Hereafter. 

t  n*  Divert  or.  •  Ma 

•f  y  Patseafea.    VslBST  tae  Moss* 

"  "•       My  U< 
My  Aspirittl  ...» 

'  »*•. 
•  •son  o'  Dumfont 

rfrlnTo£f!Sr' 

My  Bmotion  . 

Mv    H.  .....-•   .1    .I'.'    ik-Mi 

CABMELL'B    RAILWAY 

A    Oii'-fi     It  i     .        1        .\       '.  .     • 

LIBJUUtY.     c     M*M,Psp«. 

My  Growth  in  Divine  Life. 

M  v  Bible. 

n    W    m     n«'  '        '        

OsUHAUft    Vf  iBVUm*       Mv   Ws^BtAM 

' 

"  I  Must."    i                                                                        .  j/,..  fxl  i 
Sent  Back  by  the  Angela,  and  othnr  Ba.Ha  is. 

:. 

a*«uen  Ms);   eri  The  Fatal 

Bhortnnad  Church  Services  and  Hymns. 

Tb«  Yoke  of  the  Thorah.  By 

Shall   w,-  Know  Olio  Another? 

Wno   Ii  John  Ifomsnr-     lly 

A  Traito  My.lerjr.    ff  J«kss) 

Voice  of  Time,  Tin- 

i  r..-  i  i  .ik-.-'i  v     i  iiruikwa'er 

The   Orea>    l'»n>«    Btbbery. 
By  JIBISB  HavtlMnML 

1/4 

School  Registers,  Cassell 

•a.                                                         ,         The  R«d  Library  of  EnxlH 

^B  and  American  Autnocv. 

1T*p—  IT"  1          *•• 

Illustrated  Official  It.i  H  w 

»y  Guides.    :                     •  l.ut. 

1  ft 

Twilight  of  Life,  The.    W 

ords  of  Counsel  and   Com- 

1  0 

fort  for  the  Ac  ml. 

Paris,  Illustrated  Guide  t 

O.      ' 

German  of  To-day 

"  Lltt  IM  FnlUM  "   I*mtr.k.-K  l> 

Citizen  Reador. 

,, 

Laws  of  Evory-Day  Life. 

i  Fortter.     Cloth. 

THE       GOLDEN   M 

OTTOE8"    HERIEH. 

Marlborough  Arithmetic  Rules. 
Little   Folks'   History   of  England. 

"  Nil    UmplTltllflllli:."        i. 

^Tssr^****-^*, 

French,  Key  to  Cassell's  Lessons  In. 
Khiva,  Burnaby's  Ride  to. 

"  Bear   and    Forbeai 

•  a4  th«  f>ur«  Bnd.~    By 

Photography  for  Amateurs.    <  jutl 
Experimental    Geometry,   First  Elements  of.     ! 

"  Foremost   if   I   Can."     By 

'  onquers  who  «ndures.- 

Principles     of     Perspective    as    Applied     to    Model 
Drawing   and   Sketching  from   Nature,   The.     r-  . 

has*'*  Trial. 
NEW    ILLUSTRATED    BOOKS    for    CHILDREN. 
IK  ILindsOSM  IlssssMBstf  Bends, 

The  Making  of  the  Horn.-. 
Energy  and  Motion  i   A   Text  Book  of   Elementary 

Happv  Ho  I 
TWO-SHILLING 

.    Bl-e  Fyea. 
STORY    BOOKS. 

Mechanics.     !;•.  «    I' 

1.  \. 

All     Illll-.!! 

:    _       •       •                 .           •!>•;• 

Etiquette  of  Good  Society 
Handbook  of  Nursing,    is,- 

.    t  loth.     (///  i/| 

tin  BS>] 

The  Top  of  the  Ladder  :  How 

Marion's  Two  Homes. 

ILLUSTRATED    BOOKS    FOR    CHILDREN. 

Playful  Hours.                                Good  Times. 

to  Beach  it. 
Stories  of  the  Tower. 
A  Moonbeam  Tangle. 
Mr.  Burkes  Nieoe.. 

Little  Flotsam. 
Madge  and  her  Friends. 
Through  Peril  to  Fortune. 
Aunt  Tabuha's  Walts. 

Joyful  Da  -8. 
Fleaaupc  for  All. 
i.aisy  Del 

Jollv  Little  Stories. 
Our  Little  Friends. 

'»  Sto  : 

May  Cunningham  s  Trial 
Peggy,  and  other  Tal  s. 
The  Msgio  Flower  Pol. 

In  Misonief  Again. 
Two  Fourpenny  Bits. 
Poor  Nelly. 

SUNDAY  SCHOOL 

By  Popular  Author--.     Witii  1  -our  Ilk 

REWARD   BOOKS. 

s  ration,  m  . 

"  Little  Folks"  Sundav  Book. 
The  Children  ot  th«  Court. 

Tom  Heriot. 
Maid  MaMnry. 
Sr-i  nnl  rtlrla 

Seeking  a  City,     lu     M 
Symington. 
Rhoda's    Reward  :     or    "  If 

Rags  and  Rainbows  :  a  Story 
of  Thanksgiving. 
Uncle  William's  Charge;  or, 

CASSELL'S    MINIATURE    LIBRARY    OF    THE 

POETS. 

i       Wishes  were  Horses." 

The  Broken  Trust. 

Milton       -       -    . 

Him                                    ' 

Frink's  Life-Battle;  or,  The 
Three  Friends. 
Jack  Marston's  Anchor. 
Fritters;  or,"  It'saLonsLane 

Pretty  Pink's  Purpose  ;  or. 
The     Little     Street     Mer- 
chants. 
Trucy;  or,   "Those  who  Live 

Wordsworth   -    a  V'ols. 
Longfellow      -    a  Vote. 
Scott  ...    3  Vote. 
Hood  -       -       -    a  Vote. 

Byron        -       •    t  Vola. 
H..er.dan   and  •      ,    . 
Goldsmith  >  »Vota- 

that  has  no  Turni-ie." 
Major     Monk's     Motto:   or, 

in  Glass  Houses  shouldn't 
Throw  Stones." 

N.B.—  Any  two  ..ft!,,.  .,|,.,ve  Poets  m 

•y  be  had  in  cloth  l«i  (4  Vok.1.  jt; 

"Look  before  you  Leap." 

The    Two    Hardcastles;    or. 

in  c  !'•':; 

•  •  r  ':•!    |Vl           ::..••••     ••  ••    ;  .  .•  •••••• 

Ursula's    Stumbling    Block; 

"  A  Friend  in    Need    is    u 

or,  "  Priae  comes  before  a 
Fall." 

Friend  Indeed." 
Tim  Thornton's   Trial  ;     or. 

Shakespeare's    Plays. 

>ced  at    the 

Ruth's  Life  Work;    or,  "No 

"  All     it     not      Uold     that 

THE   DESERTED   VILLAGE   •"?•»"« 

.Pains,  no  Gains.  ' 

Glitters." 

Consi^tin^ 

•  >\i>urite  fucmft  of  Standard 

EIGHTEENPENNY 

STORY     BOOKS. 

,••<-. 

All  lllu-tr.it,-,  1  thron^hou 
Wee  Willie  Winkle. 
Dps    and   Downs   of  a  Don- 
Key's  Lite. 

•th  Kilt. 
Girl  with  the  Golden  Locks. 
Tne  Chip   Boy;     and   other 
Stories. 

Songs  from  Shakespeare. 
Goldsmith's  Deserted  Village. 
Milton's  L'Allegro  and  11  Penseroso.                               TAbbey. 
Wordsworth's  Ode  on  Immortality,  and  Lines  on  Tmt«rn 

Three  Wee  Ulster  Lassies. 

Roses  from  Thorns 

THE   "CROSS  AND   CROWN"   SERIES. 

Faith's  Father 
B.v  Land  and  Sea. 

Btnperor. 
Stories  of  the  Olden  Time. 

In  Letters  of  Flame:  AStorr 
of  the  Waldenses. 

Strong  to  Suffer:  A  Story  of 
the  Jews. 

The  Younff  Berringtcns. 
Tom  Morris's  Error 

Dick's     Hero  ;     and     other 
Stories. 

Through  Trial  to  Triumph. 

By  Fire  and  Sword  :  A  Story 
of  the  Huguenots. 

Wo>-th  More  than  Gold. 

The  Old  Fairv  Tiles.     With 

Adam    Hepburn's    Vow  :    A 

Jeff  and  L»ff.                   [Fire. 

Oritrinal     Illustrations.        Cloth. 

Heroes   of  the   Indian   Em- 

Tale of  Kirk  and  Covenant. 

Through     Flood  —  Through              (Srea/ia  is.l 
The  Library  of   Wonders.     Illu<trat.-ii  <                     •   noys. 

Crown  Hvo.  v  loth.     (f-'"r  List  n'  /'.»/. 

pire:  or.  Stories  of  Valour        No.  XIII.  :  or,  the  Story  of 
and  Victory.                                       the  Lost  Vestal. 
THE  "BOY  PIONEER"  SERIES. 

U  ith  I 

F>slps»s  Ilktstnlioas  in  each. 

2                                                        EDUCATIONAL. 
-      Historic  il   Cartoons,  Cassell's   Coloured.      si;C   45  in. 

Ned  in  the  Wood*.    A  Tale  of 
Ned  in  the  Block  House.     A  . 

Ned  on  the  Biver.    A    I  ale  of 
In.lian  Knrr  \' 
itory  of  Pionerr  I  j*e  in  Kentucky. 

Higher  Class  Readers,  Cassell's.    llln-.tr.it.  .  I     I      ii.     (s>,- 

THE   "LOO  CABIN"   SERIES. 

liv  I  .U:ird   S.    .                               .H-lMi:'-  Illii-' 

Geometrical  Drawing  for  Army  Candidates.  !'•>•  II.  T. 

M.A. 

The  Lost  Trail.                                  Camp-  Fire  and  Wigwam. 
Foot-print*  in  the  Forest. 

Practical  Solid   Geometry,   A   Manual  of.    I'.y  Willi.nn 

THE    "GREAT    H 

Ilv    ! 

.IVER"    SERIES. 

i-,.     1  -nitrated. 

Applied  Mechanics,  'liv  sir  K.  st..«ell  H..1I.  LL.D. 
Linear  Drawing-                          .idton. 

Down  the  Missisxippi.                               Lost  in  the  Wilds. 
Up  the  Tapajos:  or  Adventures  in  Brazil 

Drawing    Copies,    Cassell 

s    Modern    School.     Second 

THE   WORLD 

IN   PICTURES. 

H.md-omvly  lllu-.tr.itiM 

Orthographic  and  Isometi 

ical  Projection. 

A  Ramble  Round  Fra.ice. 

M-ne  Lano  01   the   Pyramids 

Building  Construction,  Th 

e  Elements  of. 

All  the  Russias. 

(EdVDtl 

Systematic  Drawing  and  Shading.     I:    '  h  .  .     Kv.in. 
Handbook  of  New  Code  Regulations,  1887.    !•.  i.  im  r. 

Jones's  Book-keeping.    I                                                     -.-•*.; 
for  the  Million,  as.  :  KulecTB' 

Chats  about  Germany.                    Glimpses  of  South  America. 
The  Eastern  Wonderland.            Round  Africa. 
Peeps  into   China  ;   or,  The         The  Land  ot  Temples. 
Missionary's  Crulrlr».n.                  The  Isles  of  the  p.olflo. 
PICTURE    TEACHING    SERIES. 

History   of    England   for   I 

Elementary  Schools.     Illus- 

i.     11 

>.  Otl.t 

Through  Piotuia  Laito. 

Woodlana  Roman  oes. 

Reading  Sheets,  Modern. 
Drawing  Copies,  Freehand,  CasseM's  Modern  School. 

Picture  Teaching  for  Young 
and  Old. 

Stories  of  Girlhood. 
Frisk  and  his  Flock. 

Metropolitan  Year  Book,  The.    r 
How  Dan  to  Climbed  the  Mountain. 

Scraps    of     Knowledge    for 
ihe  Little  On-  B. 
Great    Lessons   from   Little 
TLings. 

Pussv  Tip-toes'  Family. 
The  Boy  Joiner  and  Model 
Maker.                           Jture. 
The  Children  of  Holy  Scrip- 

The  Republic  of  the  Futui 

•e.     liv   V-.n.i  I:  «rm  ill  ' 

HALF-CROWN 

GIFT    BOOKS. 

Nursing    fcr    the    Home    i 

ind     for    the    Hospital,    A 

Pen's  Perplexities. 

Ctolilicr  and  Patriot. 

Health,  The   Influence   of 

Clothing   on. 

Margaret's  Enemy. 

(JoM.-n  Da.VN 

Piot  urea  of  Sohool   Life  and 
Boyhood.                  (of  Life. 

Police  Code,  and  Manual 

of  the  Criminal  Law.    liv 

Notable  Shipwrecks. 

The  Young  Man  in  thr  B  . 

t,  M.r.    /'. 

Wonders  of  Common  Things, 

The  True  Glory  of  Woman. 

Skin  and  Hair,  The  Mane 

igemont  of  th«-. 

The. 

The  Wise  Woman. 

MM 

Little  Hinges. 

Truth  will  out 

9Hfl 
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Cassell  $•  Company's  Classified  Price  List. 


POPULAR    VOLUMES   FOR   YOUNG   PEOPLE. 

Cheap  Editions.    Crown  8vo  size 

Decisive  Events  in  History.    By  Thomas  Archer.    Illustrated. 
The  True  Robinson  i^rusoes.    Cloth  gilt 
Peeps  Abroad  for  Folks  at  Home.    Illustrated. 
Early  Explorers.     By  Thomas  Fro^t.    lllustr  .led. 
G.  Manville  Fenn's   Novels.    (As  per  List  at  25.  ;  also  The 
vicar's  .People  and  Sweet  Jttaoe. 

Hi~H  EDUCATIONAL. 

?/J?rs?         *  Readers»  Cassell's.     Illustrated.    Each.     (See 

Numerical  Examples  in  Practical  Mechanics  and 

Machine   Design.      By  R.  G.  Blaiiie,  M.E.      With  Digram-. 

Cloth.  Jcrown  8vo 

o2"i™«P*rimeJL<Tlle  "ew>.     nv  Prof.  ].  P.  Postdate.     192  pages, 

Sn  S^f  try'  The  Public  School.     By  I.  H.  Anderson,  M.  A" 

g1*  Paintjng,  A  Manual  of.    By  the  Son.  John  Collier.    Cloth. 

French  Reader,  Cassell's  Public  School.    By  Guillaume 

o.  Conrad. 
French   Grammar,  Maryborough.      Arranged  and  Compiled 

AI»L?.^'-  -'—  Briffllt'  M-  A-    ^"  "  &*%<**."  V-  M.) 

?°  .f*-'    M*"»ual    of.       Bv  Galbraith  and    Haughtoii.      Part  I. 

Cloth.     (Complete,  7s.  6d.l 
gPt>CS.     By  Galbraith  and  Haughton. 
Euclid.     Books  I..  II.,  in.     ByY-albraith  and  Haughton. 
—-——Books  IV.,  V.,  VI.     By  Galbraith  and  Haughton. 
f.ia.ne,Trie<>nometry.     1!>'  Galbraith  and  Haughton.     Cloth. 
French,  Cassell's  Lessons  in.    Parts  I.  and  II.    Cloth,  each. 

(Complete,  45.  6d.) 

s"nal  HM*toi7  Wal1  Sheets  (Cassell's).    Ten  Subjects. 

MaM™unted*bta8^^chCO/'0^/'""'^'i^'**L^**S'   CasaeU>s' 

MISCELLANEOUS. 

tropolitan  Vear  Book,  The.    Cloth.    (See  also  as.) 
5?  2?£?f  Every-Day  Life.   By  Laura  I-ane.   Illustrated.  Cloth. 
Short  Studies  from  Nature.     Illustrated.     Cheap  Kdition. 

°VrT°Ir1h*',onVl    Xntroiluctloi>    to   the    Study   of.     By 
Stromata.      Short   Essays    on    Crucial    New  Testament    Passages, 

Charge  1886  -and  Latin  Hymns.     By  Archdeacon  Sheringham. 


-  an      ymns.       y      r 

GoaE°v,B*atnd.-,  «*   Shakespeare.     Nen  Edit 

5e,hLnd  'Time.     By  George  Parsons  Lathrop" 
Children  of  the  Cold.    By  Lieut.  Schwatka. 

?  «li  parmel^'s  Curse.     By  Julian  Hawthorne. 

t  the 


. 

By  E. 


South  Pole.     By  W.  H.  G.  Kingston.    New  Editt 
iimed.     Cloth. 

ra™°tnUeS|aU°ra  °f  rormer  Times.  By  Clements  Markham. 
WnEd?tk ml  'F?  n;niversal  Te'ejrraphic  Phrase  Book.  Desk  and  Pocket 
What  Girls  Can  Do.  By  Phyllis  Browne. 

s  Lumber  Room,  The.     By  Selina  Gaye.     Illustrated. 
Twilight  Fancies.    FuU  of  Pictures. 

S?"PI?epi   A  Treasury  for  the  Little  Ones.  (Set  35.  6d.) 
Sa,n<U°,ra_,a-n<»  Merton.  la  Words  of  One  Syllable.  New  Edition. 
The  Pilgrim's  Progress. 

Irish  Union,  The;  Before  and  After.  BvA  K.  Connell,  M.A. 
Lay  Texts  for  the  Young.     By  Mrs.  Richard  Strachey. 
Pictures  to  Paint  and  Texts  to  Illuminate.    Cloth. 
Practical  Kennel  Guide.     By  Dr.  Gordon  Stables.    (See  also  is.) 
Dog.  The.     Byldstone.     With  Twelve  full-page  Illustrations. 
Commentary  on  Numbers.    (See  also  v.  and  3s.  6d.) 
Commentary  on  Deuteronomy.    (See  also  y,.  and  3s.  6d.) 
Commentary  on  Romans.    I  svr  also  3s.  andy,.  6d.) 
New  Testament,  An  Introduction  to  the. 
Secular   Life,    The    Gospel    of  the.      Sermons  preached  at 

Oxford.     By  the  Hon.  Can  •,.  Fremantle. 

Precious  Promises,  The.     By  Cunningham  Geikie.  D.D. 
Glories  of  the  Man  of  Sorrows,  The.    Sermons  by  the  Rev. 

H.  G.  Honavia  Hunt.  Mi,s.I)..  F.R.S.  l-'din. 


TECHNICAL  MANUALS  (Illustrated). 


The    Elements    ot   .rracucal 

Perspective. 
Model  Drawing. 
Drawing  for  Stonemasons 


tor  Cabinetmakers. 
Drawing  for  Bricklayers. 
Drawinsf     for      Metal  -  Plate 
Workers. 


Gothic  Stonework. 

Elementary  Flower  Painting:.    With  Eight  Coloured  Plates 

and  Wood  Engrarintt 

Sepia  Fainting,  A  Course  of.   Two  v,.ls.  Each.  (See  also  ss.) 
Marlborough  Arithmetic  Examples. 
Book-keeping  for  the  Million,    (loth.    (See  also  K) 
Book-keeping  for  Schools.    By  T.  Junes.    (See  also  zs.) 
Tides  and  Tidal  Currents.     By  Galbraith  and  Haughton. 
SCHOOL  COMMENTARIES.     Edited  by  Bishop  Ellicott. 
Romans.    (25.  6d.) 
Corinthians  I.  and  II.    (35  ) 
Galatians,     Ephesians,     and 

Philippians.    (35.) 
Colossians,      Thessalonians, 

and  Timothy.    (35.) 
Titus,   Pniiemon,   Hebrews, 

and  James.    (31.) 
Peter.  Jude,  and  John.    (35.) 


Genesis.    (35.  6d.) 
Exodus.    (35.) 
Leviticus.    (£>.) 
Numbers.    (25.  6d. 
Deuteronomy.    (•-•*.  6d.) 

St.  Matthew.    (3s.  6d.) 
St.  Mark.    (35.) 
St.  Luke.    (31.  6d.) 
St.  John.    (3-.  6d.) 
The  Acts   of    the    Apostles. 
(3s.  6d.) 


f  oevf.  u  uue,  ant 

The  Revelation.    _ 
An  Introduction  to  the  New 
Testament.    (25.  6d.) 


British  Empire,  The.     By  Sir  George  Campbell. 
Bible  Work  at  Home  and  Abroad.    Yearly  Volun 


EDUCATIONAL. 

Technology,  Manuals  of.    Edited  by  Prof.  Ayrton,  F.R.S.,  and 
Richard  Wormell,  D.Sc.,  M.A.      "' 


and  practical  illustrations. 


Illustrated  throughout  with  original 


DYEING  or  TEXTILE  FABRICS.   55. 

PRACTICAL  MECHANICS.    By  Prof;  Perry.  M.E. 

CUTTING  TOOLS  WORKED  BY  HAND  AND  MACHINE.  By  Prof  Smith 

DESIGN  IN  TEXTILE  FABRICS.    45.  6d. 

STEEL  AND  IRON.     55. 

SPINNING  WOOLLEN  AND  WORSTED.    45.  6d. 
WATCH  AND  CLOCK  MAKING.    45.  6d. 

Laws  of  Every-Day  Life.    By  H  O.  Arnold  Forster.  Presenta- 
tion Edition.     Half  Pcrshn  calf,  gilt  top.     (i>-  a/so  is.  6d  ) 

Miniature  Cyclopaedia,  Cassell's.Containing  30.000  Subjects. 

(See  also  45.  6d. ) 

Colour.     By  Prof.  A.  H.  Church.     ATem  and  Enlarged  Kd'tion. 
English  Literature,  The  Story  of.    By  Anna  Buckland. 
Guide  to  Employment  in  the  Civil  Service.    Cloth. 


Shakspere  Reading  Book,  The.    By  H.  Courthope  Bowen, 

M.A.     Illustrated.     (See  also  is.) 
German    Grammar,    The    Marlborough.      Compiled   and 

Arrange,]  by  the  Rev.  ).  F.  Bright.  M.A.     Cloth. 
French    Exercises,    Marlborough.      By  the  Rev.  G.  W    De 

Lisle,  M.A.,  French  Master  in  Marlborou"h  College. 
Handrailing  and  Staircasing.    By  Frank  O.  Crcsswell. 
Hydrostatics.     By  Galbraith  and  Haughton.    Cloth. 
Steam  Engine.     Bv  Galbraith  and  Haughton.     Cloth. 
Mathematical  Tables.     By  Galbraith  and  Haughton. 
Mechanics.     By  Galbraith  and  Haughton.     Cloth. 
Linear  Drawing  and  Projection.    Two  Vols.  in  One. 
French-English  and  English-French  Dictionary.    Re- 

fised  Edition,  with  3,000  new  words.     (See  also  45.  6d.| 
Latin-English   and    English-Latin    Dictionary.     New 

Edition. 

Drawing    for    Carpenters     and    Joiners.      By    E.    A. 

Davidson.     With  2s3  Engravtagi. 
Natural  Philosophy.    By  Prof.  Haughton. 
Alphabet,    Cassell's    Pictorial,  and    Object   Lesson 

Sheet  for  Infant  Schools. 

THE  FIGUIER  SERIES. 

Cheap  Editions.     Illustrated  throughout. 


Trie  Insect  World. 

The  Ocean  World. 

Reptiles  and  Birds. 

Vegetable  World. 
succinct  Biography  of  William  I., 
Prussia.        By    Archibald    Forbes. 


The  Human  Hace. 

Mammalia. 

The     World     before     the 

Delufre. 
Germany,  William  of. 

German  Emperor    and   King  of 

Crown  8vo,  cloth. 
Shakspere,    The    Leopold.        With     about    400    Illustrations. 

Cloth.     (See  also  6s.  and  7s.  6d.) 

Imperial  White  Books.    Four  Vo's.    Each.    'See  also  IDS  6d.) 
Alter  London ;  or,  Wild  England.    By  Richard  Jefferies. 
The  Eye,  Ear,  and  Throat.    By  H.  Power,  F.u.C.s. ;  G.  P. 

Field  ;  and  J.  S.  Bristowe.  F.R.S. 
Entering  oh  Life.    By  Cunningham  Geikie,  D.D. 
Vicar  of   Wakeneld,  The,  and   other   Works   by   Goldsmith. 


ett  Smith.     Cheap  Kdition.    Cloth. 
of  ••  lo'mOrlebar,  '  Arc. 

'    '       the.     With  an 


Illu 

Gladstone,  Life  of.   By  G  Bai 
Culmshire  Folk.    By  the  Auth.  . 
Civil  Service,  Guide  to  Employment  ii 

Introduction  by  J.  D.  Morel!,  LL.D. 
Steam  Engine,  The  Theory  and  Action  of  the.    FOR 

PRACTICAL  MEN.    Ky  W.  H.  Northcott,  C.E. 
Land  Question.    By  Thomas  J.  Elliot.  M.R.A.C. 
On  the  Equator.    By  H.  De  W.     Illustrated. 
A  Vear's  Cookery.    By  Phyllis  Browne. 
Phrase  and  Fable,  Dictionary  of.    By  Rev.  E.  C.  Brewer. 

LL.D.     Tnenttttli  Kditian,  Enlarged.     ( See  also  45.  6d. ) 
Sports  and  Pastimes,  Cassell's  complete  Book  of. 

Cheap  Edition.     With  over  900  Illustrations.    Clutli. 
In-door  Amusements.   Card   Games,    and    Fireside 

Fun,   Cassell's  BOOK  Of.      Illustrated. 

Poultry -Keeper,  The  Practical.     By  Lewis  Wright.    With 

Eight  New  Coloured  Plates  and  other  Illustrations. 
Pigeon  Keeper,  The  Practical.    By  Lewis  Wright. 
Rabbit  Keeper,  The  Practical.    By  Cuniculus. 
Bunyan's    Pilgrim's    Progress,    Cassell's.       « Itn    '  •' 

Original  Illustrations.    410.    (Also  cloth  t?ilt,y,.\ 
Gospel  of  Grace,  The.     By  a  Lindesie.    'Cloth. 

AMERICAN  LIBRARY  OF  FICTION. 

The  Yoke  of  the  Thorah.    Bv  Sidney  Luska. 

Who  is  John  Noman?     By  Charles  Henry  Beckett. 

The  Tragedy  of  Brinkwater.    By  Martha  L.  Moodey. 

An  American  Penman.    By  Julian  Hawthorne. 

Section  558;   or,  The  Fatal  Letter.    By  Julian  Hawthorne. 

Another's  Crime.    By  Julian  Hawthorne. 

The  Veiled  Beyond.    By  S.  B.  Alex.m.l,  i. 

Orion  the  Gold  Beater.     By  Sylvanus  Cobb,  ju:ir. 

"89."     By  Edgar  Henry. 

Karmel  the  Scout.    By  Sylvanus  Cobb,  Junr. 

The  Ounmaker  01  Moscow.  By  Sylvanus  Cobb,  Junr. 

THREE-AND-SIXPENNV  SERIES  OF  STANDARD 
TALES  FOR  FAMILY  READING. 

n  cloth  gilt.     Crown  8vo. 

The  Half  Sisters. 

Peggy  Oglivie's  Inheritance. 

The  Family  Honour. 

Esther  West. 

Working  to  Win. 

Krilof  and  his  Fables.       By 

W.  R.  S.  Ralston,  M.A. 
By  Prof.  Morley. 
i  also  be  obtained  bound  in  morocco. 


All  Illustrated   and   bound 
Jane  Austen  and  her  Works. 
Mission  Life  in  Greece  and 

Palestine. 

The  Romance  of  Trade. 
The  Three  Homes. 
Deepdale  Vicarage. 
In  Duty  Bound. 

Fairy  Tales. 

•.*  The  first  two  of   the  above  ca 
cloth  sides,  full  gilt,  6s.  each. 

BOOKS  FOR  YOUNG  PEOPLE. 
JEsop'B  Fables.     Cheap  Edition.     Cloth.    (See  also  55.) 
The  Cost  Of  a  Mistake.     By  Sarah  Pitt.     Illustrated. 
Rhymes  for  the  Voung  Folk.    By  William  Allingham.    With 

Beautiful  Pictures  in  Colour.     Illuminated'  boar.N. 

A  World  of  Girlsi  A  Story  of  a  School.    By  L.  T.  Me.ide. 
Lost  among  White  Africans.    A  Boy's  Adventures 

on  the  Upper  Congo.    By  David  Ker. 

Perils  Afloat  and  Brigands  Ashore.    By  Alfred  Elwas. 
Freedom's  Sword  I   A  Story  of  the  Days  of  Wallace 

and  Bruce.     By  Annie  S.  Swan. 
On  Board  the  "Esmeralda ;"  or  Martin  Leigh's  Log. 

By  John  C.  Hutcheson.     With  Full-page  Tinted  Illustrations. 
Queen  and  King,  For;   or,  the  Loyal  'Prentice.     By 

Henry  Frith.     With  Full-page  Tinted  Illustrations. 
In  Quest  Of  Gold.     By  Alfred  St.  Johnston.    Illustrated. 
The  New  Children's  Album. 
My  Own  Album  of  Animals. 
Album  for  Home,   School,   and  Flay.     Containing  Four 

Stories  by  popular  Authors. 
Bo-Peep.     A  Treasury    for   the    Little    Ones,     with 

Original  Stories  and  Verses  by  the  best  Authors.     Illustrated  through- 
out.    Cloth  gilt.     (See  also  K.  6d.) 
Little  Folks'  Holiday  Album.    Illustrated. 
Little  People's  Album,  The.    With  Illustrations. 
Robinson  Crusoe,  Cassell's.     Profusely  Illustrated. 

Swiss  Family  Robinson,  Cassell's.    illustrated. 
Favorite  Album  of  Fun  and  Fancy,  The.    Illustrated. 
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<{•  Company,  Limited.  Ludgate  Hill,  London  ;    Paris,  New    York  and  Melbourne. 
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Little    Folk*  k      With 

"Little  Folks"  Album  of  Music,  The. 
ter. 
irl.iB,  The.     i.  . 


Cheorf 
Home 


me  C 
POPULAR  BOOKS  FOR  YOUNG  PEOPLE. 

Ncw.ui.ll  lir.,|,..r  I  .1.1  .....  -.1,     ....      .    ..  >.  .1!.  1   ^  !.t  I  ,,i!  ......    II!      ••    • 

The  Palace  Beautiful. 

For   Fortune    and    Glory.     A  Story  01  trw  SowUi. 

.  w  my'  'Leader  I"  or.  The  Boyt  of  Ton.,. 


Catherine  Owen'*  New  Cook  Book. 

Watch  and  Clock  Making,    r..  i>  • 
Design    in    Textile    Fabric*. 

(  DMM  .mil  SSSMfOH lei  l!i  i-.ii  iii  .11 

Spinning  'Woollen  and  Worsted. 
Phrase    and    Fable,    Dictionary    of. 

French  -  English    and     English  •  French    Dictions 
French,    Cassell's   Lessons   In.    :.r.,    ,,..<    / 

Drawing     for     Machinists    and    engineer*.      By 

A.   !• 

Miniature  Cyclopaedia. 


ADVENTURE    BOOKS. 
Lady  Biddy  Fane,  The  Admirable.      /•.•/•••• 


ll> 


Mk     I 


lommodoro  Junk.     r.    C    '•' 

L  Queer  Race.     l1.-.  \\.v. 

lead  Man's  Rock. 

laptain  Trafalgar.     By  WestaH  and  Laurie.     Illustrated.?'"' 

•hantom  City,  The.    IU  w.  \\ 

Ling  Solomon's  Mines.     Ilv  II.  Ki.l.-r  i!  ,.:.;.>!.     Ill  ,  • 


The  Secret  of  the  Lama*.    A  Tale  nf  Tfiil..  • 

The  Astonishing  History  of  Troy  Town.    li>  <J.  Audio 

The  Black  Arrow.  A  Talc  of  the  Two  Roses.  By  R.  I. 
Commodore  Junk.     '.'.    <•    ManrlOe  Fenn. 
A  Queer  Race.     Hv  \v.  v- 
De 

Phi. 
Kin 
Kidnapped,  IK  i: 

Treasure  Island.    Iiy  K.  I.,  si,--,.  I.S..H.    uiu  .•.-. 

ILLUSTRATED  BOOKS  FOR  YOUNG   PEOPLE. 

Flora's  Feast.    A   Mas.]....-  o(  Flowen      \:\-  V/altw  >  i  me.    With 
Legends  for  Lionel.    \\..  '.  ,  <  •.  tan  Hook.     With 

<_olour. 
Bible  Talks  about  Bible  Pictures.    Illustrate.!  b] 

Dor- 
Ships,  Sailors,    and  the    Sea.       Hy   R.  J.  Corn. 


llhi 


JEsop's  Fables.     Illustrated  throughout  l.y  Hrnest  Griset.     Chtaf 

.•a.     (Cloth,  gilt  edges.     See  a/sa  y*  6A.) 
The  Tales  of  the  Sixty  Mandarin*.    Hy  r.  V.  Kanusn  .\mi 

Under  Bayard's  Banner.    By  Henry  Frith.    Illustrate.!. 
The    Kinir's  Command.     A  Story  for   Girls,     Illustrated. 

The  Romance  of  Invention,     r.v  lames  Burnley. 
Champion  of  Odin,  The  ;  or,  Viking  Life  in  the  Days 

of  Old.     Hv  !.  Frederi  k  Hotlgetts.     With  rinted  Illusti  - 
Bound   by   a   Spell ;    or,    The    Hunted   Witch  of   the 

Forest.     Hy  tin-  ;  .     With  Tinted  Illust, 

The    History    Scrap    Book.      With   nearly   1,000  ! 

The  Morry-RO-Round.     Poems  for  Children. 

The  Sunday  Scrap  Book.    Heing  Scripture  Stories  in  Pictures. 

Wit!:  .     {See  also  75.  fid.  i 

Myself  and  my  Friends.     I1.-.  •  >:.:••  I'.ttch.     Illustrated. 
A  Parcel  of  Children.    By  OUvc  Patch.    Illustrated. 
Modern  Explorers.    ByT.  Frow.     i: 
Living  Pages  from  Many  Ages.     Illustrated. 
~ "til     ~ 


.ppy  Little  People. 

Little   Folks    Out   and   About    Book,    The.      Hy  Ch.iuy 

Cheerful. 

Wild  Adventures  in  'Wild  Places:    a   B-.-k   t.<r    i 

Dr.  Ca 

Little  Doing*   of  some  Little   Folks,   The.    Hy  cinttv 

throughout. 
Heroes  of  Britain  in  Peace  and  War.    'l  »..  V..K     \\  -1 

150  DhtttnlioM.     Kacll.     (See  alii'  i 
Gulliver's    Travels.     <  With    l-i^hty-eicht   En- 

gravi  Crown  410,  ,  .       t 

Little  Folk*'  Picture  Album.    Containing  168  I^ir^e  lectures. 

with  iccompanying  text  primed  in  l.nld  type. 
Fairy  Tales  Told  Again,    m.i-ir  ,•  :>.ire. 

Sunny  Spain.     Bj  l!lu  .ti.iti-l. 

Little    Folks.       11  :     containing    nearly    5.-.  . 

,  35.  6d.  I 

Little  Folks'  Picture  Galler 
A  Dozer 

Ring 


Folks'  Picture  Gallery.  T.I:, ,,,,-.. 

ten  and  One  ;  or,  The  Boys  and  Girl*  of  Polly's 

Ig.      l!y  M.,ry  D.  linn.-.      I- all  ..I  llUistr..li -,»-. 

"HOME     CHAT"    SERIES. 

••-.1  throughout,  l-.x.  leap.  4to,  cloth  gilt,  gilt  edges. 


Home  Chat  with  Our  Young 
FoiHs. 

Peeps  Abroad  for  Folks  at 
Home. 

Around  and  About  Old  Eng- 
land, 

Paws  and  Claws. 

Stories  about  Birds. 

Jungle.  Peak,  and  Plain. 


Tinv  Houses  and  their 
Builders.  [Foes. 

Field    Friends    and   F^nst 

Odd  Fo  ks  at  Home. 

Tim  Trurnblo's  "Little 
M  ither." 

Children  of  all  Nations. 

Rambles  Round  London 
Town. 


*•*  The  first  four  of  the  above  books  can  also  be  had  in  board*, 
price  3s.  6d.  each. 

EDUCATIONAL. 

Historical  Cartoons,  Cassell's  Coloured.    Six.    Mounted 

.  .rnisln-.l.  with  rollers,     l-.i.  h.     (ir»  also  K.I 

Dyeing  of  Textile  Fabrics,  The.     Hy  PI..I.  Hummel. 
Steel  and  Iron.    Hy  Prc.t.  W.  II   .  .r. -.!,>....  I   I 


Anuna,    Palntinf    ,-    W  a  fr  .  Colour..       - 

Tree  Painting  in  Wat.r.  Colour  •.    h,  w    n    t    )•     •      .•. 

Water-  Colour    Painting    Boob.     !•.    f     I      UK          MM 

Sopm  Palritlnic,  A  Coursa  of.      With  TwwKy-ftwc  F»S»e«  fr«» 

•ids,     (*»•/*«  *.< 
Neutral   Tint,  A  Course  of 


tm.     Wsfc  Tewaty. 


Flowers,  and  How  to  Paint  them.    H»  M        MM     " 

Educator,  Caaaeir*.    Few  Volt,    Each.    (&»•;*» 


Flower   Painting   ,„ 


Wkh  TwMrtv  I- at- 


Popular  Educator,  Ca**ell'a 

•    arc.    To 

Popular  Educator,  Casaell's.    COSJBWK  I*  SU  Vok.    Each. 
Geometry,  Cassell  's  Course  of  Practical.    '  -^     • 

ISO*, 

Astronomy,  Manual  of.    By  Galbrafrh  and  Hanrhtoa. 
Reading  Sheet*,  The  Modern.    In 

on  Unen  «ilh  rollm.     Each,     (iee  aha  n) 

THE    FINE    ART    LIBRARY.      Edited   by   Job*   SearfcM. 

•I.    Krtlllsi 

. 

The  Education  of  the  Artist. 

Hy  1-nn-st  Chesneau. 
Tapestry,  A   Boon  History 


apestry,  A    Bnort 
Of.     By  Eugene  Mlintz. 
Engraving,  Ita  Origin,  Pr->- 


oesae*,    and    History.      1  .- 
Le  Vi. 
Artistic  Anatomy. 


The  Bngllsh  School  of  Paint- 
ing.      By     hree«     CbcsacSM. 


luction  by  Pic' 
The  Flemish  School  of  Paint- 

The^DutchSchool  of  Paint  ing 
RELIGIOUS. 
St.    George   for   England  I         '•    "liter   Seraoe*   preaclMd   to 

:..     llythr  Kev.   1.   U-ii;i.iii 

Life  of  the  World  to  Come,  The,  and  other  Subjects. 

H)  •:  .1  A 

Family  Prayer-BooU,  The.      1    llted  by  Re».  Canon  Cwbett. 

M.A..  .in.l  K.  s.  S.  VI  •  1*1.) 

English  Reformation,  The.     By  Cunningham  CciloV.  D. D. 
Bible,    The    Pew.     Cloth,  red  edge*.  5*. ;   French  morocco,  red 
'/i. ;  French  morocco,  gilt  edges  7*. ;  PerMan  calf,  gflt  •dec*. 

.11  "  Yapp,"  gilt  edges.  8*. :  morocco,  gilt  edges,  to.  6d. 
Reconciliation.     I'.y  a  I.indesie. 


Oliver   Cromwell  i    The   Man    and   bis    Mission.      By 

J.  A; 

American  Authors  at  Home.    Cloth  gflt.  gilt  top. 
Modern  Shot  Gun*.    l,y  '.\  .•.'....••••.    Illustrated. 
Gum  Bough*  and  Wattle  Bloom.    By  1).  Macdoaald. 
Sonnet*  and  Quatorzains      i      •     •     .   M.A.  iO»-m.(. 
Engliah  Writers.    Hv  li   f.  II.  M. .,:-•.      v.  •-.  I..  II..  III.,  and  IV. 

Free  Trade  versus  Fair  Trade.    By  Sir  ill   I  irrer,  Bt. 
Cannibal*   and    Convict*.       By    Julian    Thomas  ("The  Viga- 

i"it. 
Vaccination   Vindicated.    Hy  John  C.  McVaO.  M.D..  D.P.H. 

Year  Book  of  Commerce,  The.    By  Kenric  B.  Hurray. 
Year-Book  of  Treatment,  The.    A  Critical  Review  for  Prac- 

Medlcal  and  Clinical  Manual*,   •  -<  Practitioners  and  Stu- 
tl-!i:  -  I    -ret   an   affiliation.      {See  *llf 

Gardening,    Cassell's    Popular.      Illustrated.     Complete   in 
Technical    Educator,    CasselTa.     Complete   in   Four   Vok. 

Forging  of  the  Anchor,  The.    :..  Sb  Samuel  Ferguson.  LL.D. 

With  Twenty  Original  Illus-,, 

Russia.    Hy  s  M.A. 

Local    Government    and    Taxation    In    the    United 

Kingdom. 
Field   Naturalist'*   Handbook,   The.     By  f..-  Rer.  J.  C. 

Fowl,  The.    By  1  .  .    ^  W,u-ht.     With  Chromo  Plate*. 


St.  Paul,  The  Life  and  Work  of.  By  the  v.-n.  Archdeacon 
Farrar.  D.D..  F.K.S.  /',./-•  '  '"th.  (Aor  mJjt  7*.  6d-. 

Early  Days  of  Christianity.  The.    Hy  the  Yen.  Archdeacon 

uxh.     (Sft  ultf  TV  6d.. 

Life    of    Christ.    The.      By   the   Ven.    Archdeacon  Fan 

•I  .  los.  6d.,  I5V.. 

Hours  with  the  Bible.  -.    Six  Vok.    Each. 

Old  Testament  Character*.    By  Dr.  Oik*. 

Hand  and  Eye  Training.    Hy  G.  Ricks,  B.Sc.   Two  Voh.,  with 

nPagetotCol.  .ri4t-x     Each. 

Bible  Educator,  The.     l-.inr,l  l.y  the  Very  Rer.  Dsaa  Itumptre. 

Cloth,  each.    \Stt  mil* 

Moses  and  Geology  t  or.  The  Harmony  of  the  Bible 
with  Science.  H>  the  K.-.  Samuel  Kinnx  J-h.U..  F.K.A.S. 
\\  uli  no  Illustrations. 

Marriage  Ring,  The.    A  Gift-Book  for  the  Newly  Married  aad  tor 
.  ..i>tcin|>latW  Marriage.     By  WilHam  Lasdek  U.H.     Wh*» 
leatherette.    (r-'ren()i  A/m*n>,  as.  6d.) 

Ameiican  Yacht*  and  Yachting.      «  ••    orar  ito  IBustra- 
i  l.ith  gilt. 


Cossell  <L-  Company,  Limited,  Ludgate  Hill,  London ;  Paris,  New    York  and  Melbourne. 
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Shakspere,   The  Leopold.      Cloth  gilt,    gilt  edges.     (See  also 

3<.  (A.  and  75.  (xl.l 
Cassell's  Pocket  Guide  to  Europe.    (Size  sJ  by  3%  inches.) 

Leather. 
Choice   Poems    by   H.   W.   Longfellow.      Illustrated   from 

Paintings  by  his  Son,  Ernest  W.  Longfi-llow. 
Dog  Stories  and  Dog  Lore.    By  Col.  Thomas  W.  Knox. 
Technical    Educator,    Cassell's.     Complete   in   Four  Vols. 

Each.     (See  also  55.,  245.,  ami  sis.  6d.) 

Cobden,  Richard,  The  Political  Writings  of. 
Co-operation  in  Land  Tillage.    By  M.  A. 
Ostrich  Farming  in  South  Africa. 
Ladies'  Physician,  The.     By  a  London  Physician. 
Medical  and  Clinical  Manuals.    A  List  post  /ree  on  afflf- 


appli- 


EDUCATIONAL. 
Medical  and  Clinical  Manuals.    .*/  List  post  j 

cation.     (See  also  y,.,  6s.,  8s.  6d.,  and  95.) 
Practical  Electricity.     By  Prof.  W.  E.  Ayrton.     Illustrated. 
Electricity,  The  Age  of.      From  Amber  Soul  to  Telephone.     By 

Park  Benjamin,  Ph.D. 
German-English  and   English-German   Pronouncing 

Dictionary.      AVw  and  Enlarged  Edition. 
Shorter    English    Poems.      By   Prof.  Henry  Morley.      Popular 

Edition.     (See  also  us.  6d.  and  125.  6d.) 
Figure  Painting  in  Water-Colours.     With  Sixteen  Coloured 

Plates.     With  Instructions  by  the  Artists. 
English  Literature,  A  First  Sketch  of.     By  Prof.  Henry 

Morley.     Revised  and  Enlarged  Edition. 

Algebra,  Manual  Of.     By  Galbraith  and  Haughton. 

English  Literature,  Library  of.  By  Professor  Henry 
Morley.  With  Illustrations  taken  from  Original  MSS.  Popular 
Edition.  VoL  I.  :  SHORTER  ENGLISH  POEMS.  VoL  2.  :  ILLUS- 
TRATIONS OH  ENGLISH  RELIGION.  Vol.  III.:  ENGLISH  PLAYS. 
Vol.  IV. :  SHORTER  WORKS  ON  ENGLISH  PROSE.  Vol.  V. : 
SKETCHES  OF  LONGER  WORKS  IN  ENGLISH  VERSE  AND 
PROSE.  Each.  (See  also  us.  6d.  and  125.  6d.  1 


Shaftesbury,    the  Seventh   Earl  of,    K.G.,    The  Life 
and  Work  of.     By  Edwin  Hodder.     In  One  Volume,  cloth.    With 


Illustrati, 


(Se 


lisa  36s.) 


By  Prof.    H.    G. 
With  Three 


Fresh-water  Fishes   of  Europe,  The. 

Seeley,  F.R.S.     With  214  Illustrations. 
France  as  It  Is.     By  Andre1  Lebon  and  Paul  Pelet. 

Maps.     C  own  8vo.  cl.'.th. 
Health  at  School.     By  Clement  Dukes,  M.D.,  B.S. 
The  Chess  Problem:    Text-Book  with   Illustrations.     Containing 

400  Positions  selected  from  the  Works  of  C.  Planck  and  others. 
Christmas  in  the  Olden  Time.      By  Sir  Walter  Scott.    With 

Illustrations  exquisitely  reproduced. 
Cookery,  Cassell's  Dictionary  of.     with  Coloured  Plates 

and   numerous  Engravings.     Containing  about  9,000  Recipes.    {See 

also  i  os.  6d.) 
Domestic  Dictionary,  Cassell's.     Illustrated.     1,280  pages. 

K.  iy.il  8vo,  cloth.     (See  a/so  los.  6d.  I 

Subjects  Of  Social  Welfare.  By  the  Kt.  Hon.  Sir  I.yon  Play- 
fair,  M.P.,  K.C.B.,  LL.D.,  F.R.S.  Crown  8vo. 

Christopher  Columbus,  The  Life  and  Voyages  of. 
By  Washington  Irving.  Three  Volumes.  The  set. 

Sunlight  and  Shade.     With  Exquisite  Engravings. 

Changing  Year,  The.  lleing  Poems  and  Pictures  of  Life  and 
Nature.  With  numerous  Illustrations. 

Ballads,  Illustrated  British.  With  Original  illustrations. 
Two  Vols.  Each.  (See  a/so  153.} 

Nimrod  in  the  North;  or  Hunting  and  Fishing  Ad- 
ventures in  the  Arctic  Regions.  Hy  F.  Schwatka. 

Saturday  Journal,   Cassell's.      Yearly  Volume. 
Cities  Of  the  World.     Illustrated  throughout  with  fine  Illustrations 
and  Portraits.     Complete  in  Three  Vols.     Each. 


By  Dr.  Robert  Brow 


Illu 


By  Robert  Brown,  M.A.,  Ph.D., 

;    Vols.,    \\ith    750    Illustrations. 


By    George    Flen 


LI..D., 


Peoples  of  the  World,  The 

trated.     Six  Vols.     Each. 
Countries  of  the  World,  The 

F.L.S.     F.R.G.S.       Complete    in 

Each.     (See  also  yp.  (A.) 
Horse    Keeper,    Practical. 

F.R.C.V.S. 

Sunday  Scrap  Book.    Cloth,  gilt  edges.    (See a/soy,.) 
History  Scrap  Book.    Cloth  gilt.    (See  also  55.) 
Daisy  Dimple's  Scrap  Book.    Cloth  gilt. 
Our    Own    Country.    Complete  in   Six  Vols.     With  200  Original 

Illustrations  in  each  Vol.     Each. 
Great  Industries  of  Great  Britain.     Complete  in  Three 

Vols.     Each.     (See  also  155.) 
English    Literature,    Dictionary   of.     By    w.    Davenport 

Adams.     Cloth      (See  a/so  IDS.  6d.  > 

Shakspere,  The  Leopold.     Roxburgh.    (See  also  35.  6d.  and  6s.  I 
Sea,   The :  Its  Stirring  Story  of  Adventure,  Peril, 

and  Heroism.    By  F.  Whymper.    Four  Vote.,  with  400  Original 

Illustrations.     75.  6d.  each.     (See  a/so  255. ) 

World  of  Wonders,  The.    Two  Vols.     Illustrated.     Each. 
World  of  Wit  and  Humour,  The.     with  about  400  illustra- 
tions.   (See  also  los.  6d.  > 
Natural  History,  Cassell's  Concise.    By  Prof.  E.  Perceval 

Wright,  M.A.     Illustrated.     (Roxburgh,  IDS.  6d.) 
Insect  Variety.     By  A.  H.  Swinton.     Cheap  Edition. 

RELIGIOUS. 

Quiver  Volume,  The.  Containing  upwards  of  250  Original  Con- 
tributions. With  about  200  Engravings. 

Life  and  'Words  of  Christ,  The.  By  Cunningham  Geikie,  D.I). 
Cheat-  Edition  in  i  Vol. 

Farrar's  Life  of  Christ.  Popular  Edition.  Cloth,  gilt  edges. 
(See  also  6s..  los.  6d.,,i3s.,  sis.,  24s.,  and  425.) 

Tarrar's  Early  Days  of  Christianity.  Popular  Edition. 
Cloth,  gilt  edges.  (See  also  6s.,  IQS.  6d.,  155.,  24S.,  and  425. ) 

Farrar's  Life  and  Work  of  St.  Paul.  Popular  Edition. 
Cloth,  gilt  edges.  (See  also  6s.,  los.  6d.,  155..  2is.,  245.,  and  425.) 

Bible  Dictionary,  Cassell's.  With  nearly  600  Illustrations. 
(See  also  10^.  6d.) 


"Sunday:"  Its  Origin,  History,   and  Present   Obli- 

Katun    (Hampton    Lee  v.res,     iS6o).        By   the    Veil.    Archdeacon 
Hessey,  D.C.L.     fifth  Haitian. 

Child's  Life   of  Christ,   The.     With  about  200  Original  Illus- 
trations.      Cloth.       (.W  ,(/.,-„  KJS.  0.1.   ,»,,(2IS.) 

Child's  Bible.    Cheap  Edition.    Illustrated.    Cloth.  ( >«r  also  IDS.  6d.) 
Bunyan's  Pilgrim's  Progress.    Illustrated. 

Medical  and  Clinical  Manuals.     A  List  fast  free  on  appli- 
cation,    (^eealsoy.,  6s.,  75.  6d.,  and  gs.| 


CUTt°vYliCt?TusTr  Th3    1<ife    and    Times    of-      Complete  in 

Our   Earth   and   its   Story.      By   Dr.  Robert  Brown.  F.L.S. 

Vols.  J.  .„„!  H.   \vith  Coloured  Plates  and  numerous  Wood  Engravings. 

Gleanings  from  Popular  Authors.    Complete  in  Two  Vols. 

Huh  Original  Illustrations  l.y  the  bust  artists.     Each. 
Natural    History,    Cassell's    New.      Edited   by    Prof.    P. 

Martin    Duncan,    M.I).,   F.K.S.     Complete   in   Six    Vuls.     Illustrated 

throughout.     Extra  crown  410.     Each. 
Universal  History,  Cassell's  Illustrated.     Vol.  1.,  Early 

and  (.reek  History.     Vol.   11.,  '1  he  Roman    Period.     Vol.  III.,  The 

Middle  Ages.    VoL  IV.,  Modern  History.    With  Illustrations.    Each. 
England,  Cassell's  Illustrated  History  of.     With  about 

2,000  Illustrations.     Complete  in  Ten  Vols.    Xnu  and  Revised  Edition. 

Vols.  Land  II.    Each. 
Protestantism,  The  History  of.    By  the  Rev.  J.  A.  Wylie, 

LL.D.     Three  Vols.     With  600  Illustrations.     Each. 
United  States,  History  of  the  (Cassell's).     Complete  in 

IhrceVols.     About  600  Illustrations.     Each. 

Family  Magazine  Volume,  Cassell's.  With  upwards  of 
250  Original  Contribution::,  and  abou*  300  Illustrations. 

British  Battles  on  Land  and  Sea.  Three  Vols.  With 
about  600  Engravings.  Each.  (Sir  also  30*. j 

Battles,  Recent  British.    Illustrated.    (See  also  ios.< 

Franco-German  War,  Cassell's  History  of  the.  Com- 
plete m  Two  Vols.  Containing  500  Illustrations.  Each. 

Russo-Turkish  War,  Cassell's  History  of.    With  about 

500  Illustrations.     Two  Vols.     Each.     (.See  a/so  15*  ) 
London,  Old  and  New.     Complete  in  Six  Vols.    Each  containing 

about  200  Illustrations.     Each.     (.V,  also  £3.  > 
Edinburgh,  Cassell's  Old  and  New.    Complete  in  Three 

Vols.     \Vith6ouOriginallllustriUions.     Each. 
London,  Greater.     Complete  in  Two  Vols.     By  Edward  Watford 

With  about  400  Original  Illustrations.     Each. 
Science  for  All.     Revised  l-.dit, on.     Complete  in  Five  Vols.     Each 

containing  about  350  Illustrations  and  Diagrams.     Each. 
Medical  and  Clinical  Manuals.    --/  list  fast  free  on  atpli- 

,-ation.     (See  also  ss.,  6s.,  7s.  6d.,  and  8s.  6d.) 


School  Registers.     I  I- or  description  see  is.  4d. ) 
Battles.  Recent  British.     Library  Edition. 


Russia,  Truth  about.    By  W.  T.  stead.    Demy  i-vo,  cUh. 
Farrar'S  Lif0  Of  Christ.       Popular  Edition.     Persian   morocco 
(See  also  6s.,  7*.  6d.,  ijs.,  2is.,  24s.,  and  4_>s.  I 

Farrar's  Life  and  Work  of  St.  Paul.  Popular  Edition 
Persian  morocco.  (See  a/so  6s.,  js.  6d.,  155.,  215.,  245.,  and  425.) 

Farrar's  Early  Days  of  Christianity.  Popular  Edition 
Persian  morocco.  (So-  a/so  6s.,  7s.  6d.,  155.,  245.,  and  425.) 

Child's  Life  Of  Christ,  The.  With  about  *>,  Original  Illus- 
trations and  Six  Coloured  Plates.  Cloth,  gilt  edges.  (  Set  also  75.  6d. 

Child's  Bible.  AVw  Edition.  With  200  Illustrations  and  Six 
Coloured  Plates.  Cloth,  gilt  edges.  (  See  a/<o  75.  6d.) 

Domestic  Dictionary.  The.    Roxburgh.    (See  also  7s.  6U.) 

Cookery,  Cassell's  Dictionary  of  Illustrated  throughout. 
Roxburgh.  (See  also  75.  6d.i 

Bible  Dictionary,  Cassell's.  Clieap  Edition.  One  Vol 
Roxburgh.  (See  also  75.  od.  i 

Architectural  Drawing.     By  Phene  Spiers.     Illustrated. 

Encyclopaedic  Dictionary,  The.  A  New  and  Original  Work 
ol  Reference  to  all  the  Words  in  the  English  Language.  Complete 
in  Fourteen  Diusional  V,,ls.  Each.  (.Vr  also  215.  ,*....  ass.) 

Bismarck:  an  Historical  Biography.  By  Charles  Lowe,  M.A.  Cheap 
Edition. 

English  Literature,  Dictionary  of.    Roxburgh. 

World  of  Wft  and  Humour,  The.  With  about  400  Illustra- 
tions Cloth,  gilt  edges.  (..SVr  «/->.' 7S.6d.) 

Arabian  Nights  Entertainments,  The.  With  Illustrations 
by  Gustavo  Dor,*,  and  other  well-known  Artists.  AV-c  Edition. 

Natural  History,  Cassell's  Concise.    By  Prof.  E.  Perceval 

Wright,  M.A.     Illustrated.     Roxburgh.     (See  a/so  7*.  r.d.i 

Poultry,  The  Illustrated  BOOK  of.    By  Lewis  Wright.    With 

50  Coloured  Plates.  Popular  Edition.  With  Illustrations  ,,n  Wood. 
(See  also  3is.  6d.  and  £2  bs.  I 

Gun  and  its  Development,  The.  With  Notes  on  Shooting. 
By  W.  W.  Greener.  With  Illustrations. 

Heroes  of  Britain  in  Peace  and  War.  with  ;.  o  Illustra- 
tions. Library  binding,  Two  Vols.  in  One. 

India:  the  Land  and  the  People.  By  Sir  James  Caird, 
K.C.B.,  F.R.S.  Revised  Edition. 

English  Literature,  Library  of.  By  Prof.  Henry  Morley. 
Vol.  II.— Illustrations  of  English  Religion.  Vol.  III.— English  Plays. 
Vol.  IV.— Shorter  Works  in  English  Prose.  Vol.  V.  — Longer  Works 
in  Prose  and  Verse.  Each.  (See  also  ?s.  6d.,  125.  6d.,  and  £$  55.) 

Parliaments,  A  Diary  of  Two.  By  Henry  w.  Lucy.  Two 
Vols.  Vol.  I.,  The  Disrae'.i  Parliament,  1874—1880.  Vol.  II.,  The 
Gladstone  Parliament,  1880—1885.  Each. 

Modern  Europe,  A  History  Of.  By  C.  A.  Fytle.  M.A. 
Fellow  of  University  College,  Oxford.  Vol.  I.  and  II.,  each. 

Cassell's  Miniature  Shakespeare,  Complete  in  12  Vols. 
In  Box.  (See  also  is.  and  -MS.  i 
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10/- 
10/6 


11/6 

12/- 


Cassell  <?•   Company,  Limited,  Ludgate  Hilt,  London :   Paris,  A'ew   York  and  Melbourne. 


126 


15/ 


16 


18/ 


// 


Great  Painter*  of  Christendom,  The,  Irom  Clmabua 

to  WilM. -. 
Along  Alaska's  Great  River. 

r.iiuili.ii    TMIHM. 

Flowers,  Familiar. 
W11U    Bir.la,    r.imlll.ir. 
Wild  Flowers,  Familiar. 

Poems,  Shorter  English,    i- 

,,,  •    Y.    ..-Book,  The. 


Representative  Poems  of  Living  Poets. 
Farrar's  Life  of  Christ,  Thu. 

Farrar's  Life  and   Work   of   St.  Paul.     •    '» 

Farrar's  Early  Days  of  Christianity. 

Bible,  The  Crown. 

Magazine  of  Art,  The.     V,.l,.  1 1.  and   III.      i   ,  ;,,      (Steady 

Our  Homes,  and  How  to  Make  them  Healthy.    With 

Cassell's   Concise   Cyclopaedia.     '•'. 

Sketching;  from  Nature  in  Water  Colours. 

With  Illust,  i|.liy. 

Shakspere,  The  Royal.  Hirer  Vols.     With  Strcl 

British   Ballads,      with   ID,:.-,  i  »,.  Vols. 

Great  Industries  of  Groat  Britain.  \\  nh  ii..,nt  400  Illus- 
India,  Cassell's  History  of.  Hv  ti..- : .-..-  J  mi.-.  <;r.mt.  With 
Russo-Turkiah  War,  Cassell's  History  of  the.  Illus- 


Magazine  of  Art,  The.    v.-.r'y  v..i     With.. 

Corn  and  Cattle  Producing  Districts  of  France,  The. 

Illustrated. 
Life   and   Words   of   Christ.      ;•     '  unninghara     ..  kie,   D.D. 

Longfellow's  Poetical  Works.    Illustrated  throughout.    (Also 


The  Woman's  World.  Hdit.-.l  l.y  <  )>L  ir  \\  ilde.  Yearly  Volume. 
Illustrated  throughout  mlh  hii;h-c!.iss  Wood  Hnnr.uillKs. 

Cassell's  Concise  Cyclopaedia.    Roxburgh.    i/-"ur  Jtsfriftwn 

Picturesque  Europe.  l\>/>:tlar  /:,/</;•,.».  Complete  in  J-'ive  VnK. 
With  rinrteen  e*.  niisiti-  Steel  I'i  lies,  .ill.  1  nimie.«us  "ri-m.il  Wo<nl 
l-lniir.mnKS.  Each.  (Stt  also  ys.  6d.,  £10  ios.,  a,i,i  £16  5s.) 

Bible,  The  Crown.     New  RtHtfou.     Wiili  900  Illustration,  .m.l  i 

1-iill-p'  •    rocco.     (See  a/so  155.) 

Family  Prayer  Book,  The.    l-dited  by  Kcv.  Canon  Oarl.ett. 

M..V..  :n..l  Rev.  S.  M.irtin.      Morocco.     (Seta 
Our  Homes,  and  How  to  Make  Them  Healthy.    Rox 

Iniryli.     \Sff  aha  15^.1 


Cassoll'B  Household  Guide.      With  numerous   llln-,tr.iti..H  ,  .uxl 
V  anj  C/ifnp  J-.litinii.  complete  in  I;our  \'ols 

-3d.) 

Natural   History   Wall   Sheet*.     Set  of  Ten    IM 
mounted. 


Celebrities  of  the  Century.    lleim;  .1  Di. -tion.iry  of  the  Men  ,md 


w 
Clotli. 


i;.-i  utcdonary  oi  the  Men  and 
Edited  by   Lloyd  C.  banders. 


I  the    Nineteenth  Cent 

Thackeray,   Character   Sketches   from.      .- 

Ordinal    I),.,  1,-riek     Il.irn.ird,    reproduce.l    in    1'hoto- 

gnvufB. 
Shakespearean  Scenes  and  Characters,    lly  A.  liieret.m. 

With  Engi  . 
Modern      Printing     Machinery      and      Letterpress 

Printing.    ByP.J.F.  W!  iiCrey.    Illust 

Memorials    of    the    Craft    of    Surgery    in    England. 

Dickens,   Character  Sketches  from.     i'ir-.t.  >. 

1  hud   Series.     Hy  1  • .  ich  containing  Six  Plat. 

printed  on  In.li.i  piper.   In  Portloli... 

Abbeys  and  Churches  of  England  and  Wales,  The. 

The  Magazine  of  Art.  Vote.  IV.,  V .,  \ 'I..  VII..  \  III..  IX.,.md  X. 
With  .ib,,iit  i  o  lllustr.aion,.     I-:.,ch.      (Sec  also  155.  ami  ift,.) 

Encyclopaedic  Dictionary,  The.     Seven   DouMe  Di.i-i.... ,' 

Vi.ls..  li.,]f-:,,  ..s,-,-,,^,,  .os.  6d.  ,r«,/25s.) 

Dairy  Farming.     lly  Prof.   Sheiilon.     With  Twc-nty-rive 

1'Ul.:-.       I),-Miy.l!o.          ' 

Flo-wer    Garden,    Paxton's.    Complete  in   Three-   '. 

Thirty-six  Coloured  1'l.it.",.     < 

Trinidad.     liy  I..  A.  A.  I),-  Verteml.  M.D.P. 
Ferns.   European  I    their   Komi.    II.il.it.   .m.l   Culture.     By  James 

Britten,  F.L.S.      With  Tlnrtv  ColOOnd  l'l:ites. 

Health,  The  Book  of.    iv    -.••.125%.) 
mily    Physician,    The.      A    M.-i.-n. 

;   firi,m.     (.Set  also 

Milton's   Paradise   Lost,     i  o    ••  ,-.  l  »ith  l-ull-page 
by  Gust  in-  I  • 


WUi 

I..        Ml     •    '    >    ..-;•-.,    \ 


•  ••  and  f>i 

Hhiikt,,,  aoir.   MU.II    ... 

tchanlCB,   The   Practical    Dictionary  of.     Coktrisstf 


O. .11. ,,.;., 

ramu 
Old  Testi 

Till!. 

New  Tes 

Child'.    LI 


RELIOXOUB)     WORJCM. 
Religion,  Thf. 


rtst.  The. 


• 
• 


rk    of    St.    Paul, 
mtary  fc 


;.    1.1^     l!ord   tltfop  ot 

Commentary. 

i«  M?  Itf I....I.     I  IUM  Vek    li*. ». 

hHst,    The. 
Bible  Educator,   Th«. 


Holy  Land  and  the  Bible.  The.      Bl   '  - 

Luth.  r,   Martlm    His  LUe   and  Times,    i..   lv.,  u.,,.. 

Early  Days  of  Christianity,  The. 

<l/M>  6k.  71.  «.!.. 

m.} 
Life   of   Christ,   The.      :  '     iMleacua  Farrsr,  U.f). 

.•uh.      (See  al,o  (A..  ;».  '*:..  i./..  'A  . 
an.f  43*.) 
Farrar's   Life  and  Work  of  St.  Paul.     /  itrai 

Bible  Educator,  The.     i  \> 

Technical  Educator,  C*  ssell's.  •        i-:ctc  in  Four  Vote.,  ckMh, 

(\ff  ii/i,>  5s..  ' 


Encyclopaodic   Dictionary,   The.         •   •    U.uble 

Celebrities  of  the  Century.    .. 

••-nth  Century,     l-dit.-l   l.y   1 

Dictionary  of  Religion,  Th*.     liy  the  Rev.  Willi 


H.l).     Koxbi 


A  Course  of  Lessons  in  Landscape  Painting  in  Oils. 

liy  A,  i 

CXA11I4.I, 

Family   Physician.    The.      .'•••*  .:-.'-•  .-.    Half- 

Sea,   The  t  Its  Stirring  Story  of  Adventure,  Peril, 
and  Heroism.    Bjr  F.  Wbjmper.     /.-<./-..  ;'.•.,.;...    Complete 

Health,  The  Book  of.     Koxl.ur^-h.     (See  also  ail.) 

Natural   History   Wall   Sheets.    Ten  Subjects.    SUe  *  by 

'xl.l 


Protestantism,  The  History  of.     Hy  th,    i 

I.L.I).    Cont.iiniiitf  upwards  of  u.,  Ori.-mal  UnsntkiD*.     I  hrce  \  ol»- 

I 
British   Battles   on   Land   and   Sea.     Three  Vols.    Outh. 

United  States,  History  of  the.      I'.v  th.-  late  Edmund  OUicr. 

Mintf  600  Illustrations  and  M,.ps.     i  s^  ,j/c»  9%. . 

Edinburgh,  Old  and  New.    Complete  in  Three  Vob.    (Saalu 
os.  a>ut  30S.  p 


Life   and   Words   of   Christ.     Hy  CaaatBghoa  t;.  - 

PnstMtatum 
Edinburgh,  Old  and   New.     Complete  in  Three    '.  •  . 

bindint:.     I  - 
Protestantism,    The    History   of.      Library   Edition,     (f'ff 

i 
British  Battles  on  Land  and  Sea.    With  about  600  llmtr  .- 

tious.      I.il.rary  I-dilion.      Thl  .•'.OOS-" 

United  States,  History  of  the.      B)   the  late  Edmund  OUter. 

1-ilinry  l-Mition.      Til'  i .'..'»  OS.) 


St     Cuthbert's    Tourer.      Hy    l-'lonntx-    Waideii.      Three  VoK.. 

extr.i  ir'iiMl  BVO,   ..!   til  ({ill. 

Lady  Biddy  Fane,   The   Admirable.      H>  i  r  .i.L  Barrett. 
Music,  Illustrated  History  of.     lly   l-'n.il   Naunuun.     Edited 

by  tile  Kev.  M  H.rt.      I  Hustr.itt-1.      1» 

Heavens,  The  Story  of  the.    Bj   Sii  K.  Sawd  R.ll.  I.UU. 

I'.K.S.,     F.K.A.S.       Koy.il      '  IreUlltl.      W|[. 

.  ',-my  ttO,  =41 

Picturesque   Europe.    I'xfular   l:aititn.     Two  Voh.   IB  chte. 

:    the    llritish   Isles.     (Srt  ilso  ia&,  £10  lot..  £13   15*..  «W 

Poultry,  The  Book  of.    H>  I.. -«i%  Wright.    Wuh  I- ift>  Coloured 

Cloth  ailt.      i.S«.I//^  icr..  t»l. 

Pigeons,  The  Book  of.    i  :e<l  ami  anaaged 

liy  l.eu.s  \\rU-ht.    Witlll-lfti  :<-.!  Plates.    (.%<•<•«/»  4*S-> 

Technical    Educator,    Cassell's.    Complete   in   Too   VoU. 

Household  Guide,  The.    in  r«oV      .        -  -  j/»».».. 

Bible,  Cassell's  Illustrated.     :  Batter,  «itli  conten. 


Horse,  The  Book  of   the.     :•     -  -        -      With  T«eut>- 

,-i^ht  I  -  I  I'l.ite-..       IV.-n.v4to.     i^rr  aht  4S>.) 

Butterflies  and  Mothc,  European.    n>  w  l  .  K  . 

Dog,  Illustrated  Book  of  the.    BvVeroSb. 

With  :vn.y   410.   doth 

Canaries  and   Cage-Birds,  The  Illustrated  Book  of. 

lly  W    A.  Ill 

Fac-dmi!e  Culuured  PUtes.  and  DUineraus  Woud   hrvratin^v    v-^K 

at  if  4$s.) 


21/- 


24/- 


25/- 


277- 


30/- 


316 


36/- 


Casseli  d:  Company,  Limited,  LuJgate  Lill,  Lomion  ;  Paris,  New  York  and  .Mtlboumt. 


36/- 

37/6 
42/- 


45/- 


50/- 
60/- 


Cassell  fy  Company's  Classified  Price  List. 


Shaftesbury,  tbe  Seventh  Carl  of.  K.O.,  The  Life 
and  Work  Of.  By  Edwin  Hodder.  With  Portraits.  Three  Vols. 
(See  also  7S.  6d.  I 

Youth's  History  of  the  United  States,  The.  From  the 
Discovery  of  America  by  the  Northmen  to  the  Present  Time.  By 
Edward  S.  Ellis.  With  Several  Hundred  Illustrations.  Four  Vols. 


Countries  of  the  World,  The.  By  Robert  Brown,  M.A., 
Ph.D..  F.L.S..  F.R.G.S.  Three  Vols.  Library  Binding.  (For 
description,  see  75.  6d.) 

Our  Own  Country.  Three  Vols.  Library  Binding.  (For  de- 
scription, see  75.  6d.) 


Cathedral  Churches  of  England  and  Wales.    Edition 
de  Luxe.     Descriptive,  Historical,  1'ictorial.     Roxburgh. 

Royal  River,  The :  The  Thames  from  Source  to  Sea. 

With  Descriptive  I  ext  by  Prof.  Bonney,  F.R.S.,  &c.,  and  a  Series  of 
Original    Design: 


With    Etchi 
With  250  Illustrations  by 


lutiful    Engravings    fron 
Frontispiece. 

Dore  Gallery,  Tbe.    Popular  Edition. 
Gustave  Dor?.     Cloth  gilt,  bevelled  boards. 

Egypt  i   Descriptive,   Historical,    and    Picturesque. 

Popular  Edition.     By   Prof.  G.   Ebers.     Translated   by  Clara   1 
ith  Notes  by  Samuel  Birch,  LL.D.,  D.C.L..  F.S.A. 


about  800  Original  Engrav 


by  Clara    Bell, 
Vols.     With 

(See  also  45*.)  .^^^^^^ 
Picturesque   America.      Complete  in  Four  Vols.,  with  Forty- 
eight  Exquisite  Steel  Plates  and  about  800  Original  Wood  Engravings. 
Each. 

The  Life  of  Christ.      By  the  Ven.  Archdeacon  Farrar,  D.D.    Two 
Vols.   morocco.     (See  also  6s.,  75.  6d.,  ios.  6d..  155.,  sis.,  and  243.) 

St.  Paul,  The  Life  and  Work  of.      By  the  Ven.  Archdeacon 

Farrar.     Library  Edition,  morocco.     Illustrated  Edition,  morocco. 

(See  also  6s.,  75.  6d.,  ios.  6d.,  155.,  and  2is.) 
Farrar's  Early  Days  of  Christianity.    Library  Edition. 

Two  Vols.     Morocco.     (See  also  6s.,  75.  6d.,  ios.  6d.,  155.,  am*  245.) 
Poultry,  The  Book  Of.     By  Lewis  Wright.     With  Fifty  Coloured 

Portraits,  half-morocco.     (See  also  ios.  6d.  and  313.  6d.) 
Pigeons,  The  Book  Of.     By  R.  Fulton.     With  Twenty  Coloured 

Plates,  half-morocco.     (See  also  ios.  6d.  and  3is.  6d.) 
Popular    Educator,    The.      In   Three    Double    Vols.,   half-calf. 

(See  also  55.) 


it  i    Descriptive,    Historical,    and    Picturesque. 

Vol.  I.  By  Prof.  G.  Ebers.  Translated  by  Clara  Bell,  with  Notes  by 
Samuel  Birch,  LL.D.  With  the  Original  Magnificent  Illustrations. 
Cloth  eilt.  (Vol.  II.,  £2  125.  6d.)  Or  the  Two  Vols.  in  cardboard 
box,  £4  175.  6d.  (See  also  425.) 

Horse,  The  Book  Of  the.  By  Samuel  Sidney.  With  Twenty- 
eight  Fac-simile  Coloured  Plates.  Enlarged  Edition.  Half-morocco. 
(Cloth.  355.) 

Canaries  and  Cage-Birds,  The  Illustrated  Book  of. 
Half-morocco.  (For  description  see  355.) 

Doe.  Illustrated  Book  of  the.  By  Vero  Shaw,  B.A.  With 
Twenty-eight  Coloured  Plates.  (See  also  353.) 


Bible,  Cassell's  Illustrated  Family.    Toned  Paper  Edili, 
Leather,  gilt  edges.     (See  also  705.  ami  75*.) 


London,    Old    and    New.     Complete  in  Six  Vols.     With  about 
1,200  Illustrations.     Library  Edition.     (See  also  95.) 


Longfellow's  Poetical  Works.  Fine  Art  Edition.  Magnifi- 
cently Illustrated  throughout  with  Original  Engravings.  Handsomely 
bound  in  cloth  gilt,  gilt  edges.  (See  also  i6s.) 

Shakespeare,  Royal  Quarto.  Edited  by  Charles  and  Mary 
Cowden  Clarke,  and  containing  about  600  Illustrations  by  H.  C. 
Selous.  Three  Vols.,  cloth  gilt.  (See  alsc  £6  6s.; 

Picturesque  Canada.  A  Delineation  by  Pen  and  Pencil  of  all 
the  Features  of  Interest  in  the  Dominion  of  Canada,  from  its 
Discovery  to  the  Present  Day.  •  With  about  600  Original  Illustrations. 
Complete  in  Two  Volumes.  Each. 


Bible 


IIB,    CasseU's    Illustrated    Family.    Morocco 

Also  sos.  in  leather,  and  755.  best  morocco.} 


The  International  Shakespeare. 


°  £ 
Ki 


de  lu 


utume 


(See 


ing  Henry  IV."     Illustrated  by  Herr  Eduard  Grutzner. 
"As  You  Like  It."    Illustrated  by  Mons.  E'mile  Bayard. 

Volumes  in  preparation  : 

"  Othello."    Illustrated  by  Frank  Dicksee,  A.R.  A. 
"  Kin£  Henry  VIII."     Illustrated  by  Sir  James  Linton.  P.R.I. 
"  Twelfth  Night."    Illustrated  by  G.  H.  boughton,  A.R.  A. 


Etching :  Its  Technical  Processes,  with  Remarks  on 
Collections  and  Collecting,  liy  S.  K.  Koehler.  with 
Thirty  Full-page  Plates  by  Old  and  Modern  Etchers,  and  numerous 
reproductions  m  the  Text. 


New  Testament  Commentary,  The.    Edited  by  Bishop 
Ellicott    Three  Vols.  in  half-morocco.    \Stt  also  sis.) 


England,    Cassell's    History     of.    With 
Library  Edition.     Ten  Vols.     (See  also  95.) 


English  Literature,  Library  of.  The  Set  of  Five  Vols., 
half-morocco.  (See  also  75.  6d.,  us.  6d.,  ami  125.  6d.) 

"Romeo  and  Juliet."  Illustrated  by  Frank  Dicksee.  A.R. A. 
Forming  a  Volume  of  "The  International  Shakespeare."  This  Vol. 
was  originally  published  at  .£3  ios.,  but  on  account  of  the  growing 
scarcity  of  copies  was  raised  in  price  to  ,£5  55.  (See  also  705.) 


Shakespeare,    Cassell's   Quarto.     Morocco,    (for  descrip- 


PiCturesque  Europe.     Large  Paper  Edition.     Complete  in  Five 
Volumes.      Each  containing  Thirteen  exquisite    Steel    Plates    from 
Original     Drawings,    and     nearly    200     Original    Illustrations,    with 
descriptive  Letterpress.  Royal  410,  cloth  gilt,  <io  ios.  ;  half-morocco, 
- 


£15  155.     (See  al 


Britisli   Fossil   Reptiles,  A  History  of.    lly  Sir  Richard 
Owen,   K.C.B..  F.R.ST,   &c.     With   268  Plates.      Complete   ' 


Holy  Bible,  The.     Illustrated  by  Gustave   Dore.     Two  Vols..  best 
polished  morocco.     (Also  in  cloth,  £S.) 


Picturesque    Europe.    Large  Paper  Edition.     With    Sixty-five 
Steel  Plates,  and   1,000  Original  Wood  Engravings.      1  iv<-  VoK.   in 


MONTHLY  SERIAL  PUBLICATIONS. 


Adventure,  The  World  of.    7d. 
Art,  Magazine  of.    Is. 

Bible  women  and  Nurses.    2d. 

Bunyan,  Cassells  Illustrated.    6d. 

Butterflies  and  Moths,  European. 
6d. 

CasselTs  Magazine.  7cl. 

Cathedrals  and  Abbeys.     7d. 

Celebrities  of  the  Century.    6d.* 

Cities  of  the  World.    7d. 

Conquests  of  the  Cross.     7d. 

Crown  Bible.     6d. 

Dog,  Book  of  the.    Is. 

Dore  Bible.   3d.     (And  Weekly,  £d.) 

Electricity  in  the  Service  of  Man. 
ML 

Encyclopaedic  Dictionary.  Monthly 
Part,  Is.  Monthly  Vol.,  cloth, 
10s.  6d. ;  Bi-monthly  Double 
Vol.,  half-morocco,  21s.;  half- 
russia,  25s. 

England,  History  of.    Yd. 


English  Literature,  Library  of.  6d. 
Farrar's  Life  and  Work  of  St.  Paul. 

7d. 

Gardening,  Cassell's  Popular.   7d. 
Household,  Book  of  the.    7d. 

Little  Folks.    6d. 
London,  Old  and  New.    7d. 
Music,  History  of.    7d. 
National  Library,  Cassell's 

Weekly.*    3d.  and  6d. 
Natural  History,  Cassell's.    7d. 
Old  Testament  Commentary,  The.* 

Edited  by  BISHOP  ELLICOTT.  7d. 
Our  Earth  and  Its  Story.    7d. 
Our  Own  Country.    7d. 
Paradise  Lost.   Illustrated  by  DOR£. 

7d. 

Peoples  of  the  World.    7d. 
Pictorial  Scrap  Book,  Cassell's.  6d. 
Picturesque  America.    2s.  6d. 


Picturesque  Australasia.    7d. 
Pigeons,  Illustrated  Book  of.    6d. 
Popular  Educator,  Cassell's  NEW. 

id. 

Poultry,  Illustrated  Book  of.    6d. 
Protestantism,  History  of.    7d. 
Quiver,  The.    6d. 
Russo-Turkish  War.    7d. 
Saturday  Journal,  Cassell's. 

6d.     (And  Weekly,  Id.) 
Sea,  The.    7d. 
Shakespeare,  Cassell's  Illustrated. 

7d. 

Story  of  the  Heavens.    7d. 
Technical  Educator,  Cassell's.    6d. 
Universal  History,  Cassell's.    7d. 
Wild  Flowers,  Familiar.    6d. 
Woman's  World.    Is. 
Work.    6d.     (And  Weekly,  Id.) 

Cassell's  Railway  Time  Tables  and 
Through-Route  Glance  Guide. 
Price  4d. 


84/- 


All  are  Illustrated  except  those  indicated  by  an  asterisk. 

Letts's  Diaries  and  other  Time-Saviny  Publications  are  now  published  by  CASSELL 
&  COMPANY,  and  particulars  will  be  forwarded  post  free  on  application  to  the  Publishers, 

CASSELL   &   COMPANY,  Limited,  Ludgate  Hill,    London;   fan's,    New    York   and  Melbourne. 
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